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1 Oral Abstract Session

First randomized trial on adjuvant mitotane in adrenocortical carcinoma
patients: The Adjuvo study. First Author: Alfredo Berruti, University of
Brescia, Brescia, Italy
Background: The ESE-ENSAT guidelines on ACC management suggest adjuvant mito-
tane for patients at high risk of recurrence. This indication has limited evidence base,
lacking results from randomized controlled trials. No suggestion for or against adjuvant
mitotane in low-risk patients was given, since studies did not stratify patients for prog-
nosis. The randomized controlled study ADIUVO compared the efficacy of adjuvant mi-
totane treatment vs. observation in prolonging recurrence-free survival (RFS) in patients
at low-intermediate risk of recurrence. Methods: The main inclusion criteria were: stage
I-III ACC, R0 surgery, and Ki-67 ≤10%. Patients were randomly assigned 1:1 to adju-
vant mitotane or observation. The primary endpoint of the study was RFS. Patients who
refused randomization were eligible for the ADIUVO OBSERVATIONAL study. In this
prospective, observational study, patients were managed as in ADIUVO except for ran-
domization. A total of 91 patients were enrolled in ADIUVO, 45 in the mitotane and 46
in the observation arm. Baseline characteristics of patients were perfectly matched be-
tween the 2 arms: median age, 51 vs. 50.5 years; female, 73% vs. 67%; stage I, 20%
vs. 26%; stage II, 67% vs. 63%, stage III, 13% vs. 11%; ACC secretion 44% vs. 36%;
Weiss 5 vs. 5; respectively. In ADIUVO OBSERVATIONAL, 42 patients were treated
with mitotane and 53 were untreated. Baseline characteristics of patients were matched
between the 2 groups and with mitotane and observation groups in ADIUVO. Thus, the
ADIUVO OBSERVATIONAL cohort was analyzed in parallel to deal with the lower than
expected recruitment in ADIUVO. Results: In the ADIUVO study, recurrences were 8 in
the MIT and 11 in the OBS arm, while deaths were 2 and 5, respectively. RFS and over-
all survival (OS) did not significantly differ between the 2 arms. In the OBS arm, the HR
for recurrence was 1.321 (95%CI, 0.55-3.32, p = 0.54) and HR for death 2.171
(95%CI, 0.52-12.12, p = 0.29). The survival analysis in the ADIUVO OBSERVATIONAL
study confirmed that of ADIUVO. Given the outcome of both studies, the NNT is 55.
Conclusions: ACC patients at low-intermediate risk of recurrence after surgery are a mi-
nority; however, they show a far better prognosis than expected (5-yr RFS is 75%) and
do not benefit significantly from adjuvant mitotane. The results of the ADIUVO study do
not support routine use of adjuvant mitotane in this subset of patients, who may thus
avoid a potentially toxic treatment. This is an important step toward personalization of
ACC care. Clinical trial information: NCT00777244. Research Sponsor: Italian Agency
of Medicine, Pharmaceutical/Biotech Company.

2 Poster Session

Longitudinal trends of "manels" and gender representation at the ASCO
Genitourinary Cancers Symposium. First Author: Melissa Jessica Huynh,
Division of Urology, Department of Surgery, Western University, London,
ON, Canada
Background: Gender disparity in academic medicine has been a longstanding issue. Efforts
have been made to recognize this imbalance and increase inclusivity. Despite this, a recent
study examining the prevalence of all-male panels (“manels”) found that female faculty are sig-
nificantly underrepresented at urology meetings, and nearly two-thirds of the sessions were
manels. Therefore, we aimed to investigate the prevalence and longitudinal trends of manels
and gender representation across genitourinary oncology disciplines at the ASCO Genitourinary
Cancers Symposium (GU ASCO). Methods: GU ASCO online programs from 2018-2021 were
used to obtain faculty information. Data collected included perceived gender, medical special-
ty, and panel role (chair/moderator vs. non-chair/non-moderator). For year 2021, additional
data about the panelists, including the number of publications, H-index, citations, and aca-
demic rank, was collected. The primary outcomes were the percentage of manels and propor-
tion of female panelists over time. Additionally, female representation among chair/moderators
and specialties were evaluated. Results: Among 83 sessions involving 317 faculty members,
227 (71.6%) were males (p<0.001), and 28 panel sessions (33.7%) were manels. Between
2018 and 2020, there was a decrease in the prevalence of manels from 45% to 21.7%, but in
2021, it rose to 32.0%. The proportion of female panel members increased over time from
17.1% in 2018 to 35.7% in 2021 (p=0.012). The role of chair/moderator was predominantly
represented by males (67.2%, p<0.001). The proportion of male panelists was particularly
high in urology (91.2%, p<0.001) and radiation oncology (81.8%, p=0.002) compared to
medical oncology (54.6%). In 2021, male speakers held higher academic rank (i.e. professor,
associate, assistant) (p=0.020) and had a greater number of publications (p=0.003), H-index
(p=0.009), citations (p=0.014) than females (Table). Conclusions: Over time, the number of fe-
male panelists increased with a corresponding decrease in proportion of manels, with the ex-
ception of 2021. Future studies that include data on meeting participant demographics will
provide insight on whether panelists are over/under-represented in proportion to the audience.
While improvements in male and female representation have been made over the years, meet-
ing organizers should strive for representation that reflects a diversity of expertise and perspec-
tives. Research Sponsor: None.

ASCO Genitourinary Cancers Symposium 2021 by gender.

Males (N=54) Females (N=30) p-value (two-sided)

Full Professor 30 (69.8%) 13 (30.2%) 0.02

Associate Professor 10 (66.7%) 5 (33.3%)

Assistant Professor 2 (22.2%) 7 (77.8%)

Non-faculty rank 12 (70.6%) 5 (29.4%)

Publications, median (range) 194 (11-847) 92.5 (7-394) <0.01

H-index, median (range) 43 (6-121) 24 (2-83) <0.01

Citations, median (range) 7741 (70-58052) 2951.5 (52-51660) 0.01

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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3 Oral Abstract Session

Clinical results of PERICLES: A phase II trial investigating atezolizumab +/-
radiotherapy for advanced squamous cell carcinoma of the penis. First
Author: Hielke Martijn de Vries, Netherlands Cancer Institute,
Amsterdam, Netherlands
Background: Patients (Pts) with advanced squamous cell carcinoma of the penis (aPeCa)
have a poor prognosis (21% 2-year overall survival from moment of diagnosis) and high mor-
bidity, due to progressive locoregional disease. Pre-clinical studies show high rates of infil-
trating immune cells and high PD-L1 expression, suggesting that immunotherapy may be
beneficial for these patients. In the PERICLES study, we assess the activity of atezolizumab
(atezo) in aPeCa pts, with or without radiotherapy (RT) to control locoregional lymph node
disease. Methods: A single-centre phase 2 study with two treatment arms (non-randomized)
was conducted in 32 histologically confirmed aPeCa pts with a WHO performance status of
0-1 (NCT03686332). Any previous treatment except for immunotherapy was allowed.
Study treatment consisted of atezo 1200 mg every 3 weeks (all pts). Pts expected to benefit
from RT for locoregional disease control (cohort A) additionally received 33 fractions of 1.5
Gy (locoregional affected lymph node regions and penile region) and 1.8 Gy (macroscopic
tumor + margin) irradiation. Response was evaluated with 12-weekly CT scans of the abdo-
men and thorax using RECIST1.1. Toxicity was scored by NCI-CTCAE V4. The primary end-
point was 1-year progression free survival (PFS) for the full cohort. Results: From Oct 2018
to Aug 2021, 20 pts were included in cohort A (RT + atezo) and 12 pts in cohort B (only ate-
zo). Median follow-up was 22 months (interquartile range (IQR) 4.3-14). Median age was
67 years (IQR 60-72) and all patients had stage IV aPeCa. Pts received no prior treatment
(25%), or prior RT (34%), chemoradiation (22%), chemotherapy (6%) or surgery (69%). An
immunotherapy or radiotherapy-related grade 3-4 AE was observed in 3/32 (9.4%) and 1/
20 (5.0%) patients, respectively. There were no grade 5 treatment-related AEs. One-year
PFS was 12% (95% confidence interval (CI) 4.0-33), which did not meet the primary objec-
tive. The response rate of RECIST1.1 evaluable pts was 30% (see table). In two patients
with pulmonary metastases, a complete response was observed. Initial responses with early
progression were seen in 5 pts. Median overall survival (OS) was 12 months (95% CI 5.4-
19). Conclusions: Anti-tumor activity of atezo was observed in aPeCa, including complete
and durable responses. The trial failed to meet its primary objective (PFS). Our results sug-
gest that a subset of aPeCa pts has incomplete immunological activity and/or early resis-
tance to atezo. Analysis of tumor tissue collected in this trial (including on-treatment
biopsies) could suggest new therapeutic strategies to overcome resistance and improve clini-
cal outcome to immunotherapy in aPeCa. Clinical trial information: NCT03686332.
Research Sponsor: Hoffmann-La Roche.

Best overall response in RECIST 1.1. evaluable patients.

Arm A, n=18 (%) Arm B, n=12 (%) Total, n=30 (%)

Complete response 2 (11) 1 (8.3) 3 (10)

Partial response 5 (28) 1 (8.3) 6 (20)

Stable disease 2 (11) 1 (8.3) 3 (10)

4 Rapid Abstract Session

Comprehensive genomic profiling of penile squamous cell carcinoma and
impact of HPV status on immune-checkpoint inhibition-related biomarkers.
First Author: Bassel Nazha, Emory University Department of Hematology
and Medical Oncology, Atlanta, GA
Background: Penile squamous cell carcinoma (SCC) is a rare and aggressive malignancy with
few treatments in the advanced setting and little success of immune-checkpoint inhibitions
(ICI). Around half of penile SCC cases are linked to HPV infection. We aimed to report the land-
scape of somatic alterations and ICI-related biomarkers in penile SCC in the Caris Life Sciences
dataset and to establish signatures for HPV-dependent and HPV-independent oncogenesis.
Methods: Penile SCC tumors were analyzed using next-generation sequencing of DNA (TruSeq,
45 genes; NextSeq, 592 genes and NovaSeq, whole exome sequencing (WES)) and RNA (No-
vaSeq). PD-L1 expression was tested by IHC using SP142. Microsatellite instability (MSI) was
tested by fragment analysis, IHC and NGS. Tumor mutational burden (TMB) was measured by
counting all somatic mutations found per tumor (TMB-high: >10 mutations per MB). HPV16/
18 status was determined using WES when available. Significance was determined using chi-
square and Wilcoxon rank sum test and adjusted for multiple comparisons (q-value <0.05).
Results: Among the entire cohort (N=108), the median age was 66 years and 79.6% of tumors
were primary and 20.4% of tumors were metastatic. In the overall cohort, the most frequently
detected mutations were TP53 (46%), CKDN2A (26%), PIK3CA (25%), TERT promoter
(22%), KMT2C (16%) and NOTCH1 (14%), consistent with previous reports. Overall, 51% of
tumors were PD-L1+ (SP142, >1%), 10.7% had high TMB, and 1.1% had dMMR/MSI-H. Of
the 108 tumors, 29 had HPV status tested by WES (HPV16/18+, n=13 and HPV16/18-,
n=16). KMT2C mutations (33% vs 0%) and FGF3 amplifications (30.8% vs 0%) were specific
to HPV16/18+ tumors, while CDKN2Amutations (37.5% vs 0%) were exclusive to HPV16/18-
tumors. HPV16/18+ tumors also had a trend towards decreased TP53 (7.7% vs 63%) and
TERT promoter (25% vs 77%) alterations (Table). TMB-high were exclusively found in the
HPV16/18+ group (30.8% vs 0%), while PD-L1 and dMMR/MSI-H status were comparable be-
tween the two groups. Conclusions: To our knowledge, our comprehensive NGS study of penile
SCC somatic alterations is the largest to date. HPV16/18+ vs HPV16/18- penile SCC were mo-
lecularly distinct tumors, consistent with previous reports. Our finding that TMB-high was ex-
clusive to patients with HPV16/18+ tumors requires confirmation in larger datasets and could
be used for better patient stratification in ICI clinical trials. Research Sponsor: None.

Biomarker HPV- penile SCC (N=16) HPV+ penile SCC (N=13) P-value Q-value

NGS-TERT 76.9% 25.0% 0.032 1

NGS-TP53 62.5% 7.7% 0.006 1

NGS-CDKN2A 37.5% 0.0% 0.020 1

NGS-PIK3CA 6.3% 30.8% 0.144 1

NGS-FBXW7 6.3% 23.1% 0.299 1

NGS-KMT2C 0% 33.3% 0.024 1

NGS-CREBBP 0% 23.1% 0.078 1

CNA-FGF3 0% 30.8% 0.030 1

PD-L1 62.5% 69.2% 1 1

dMMR/MSI-H 0% 7.7% 0.448 1

TMB-High 0% 30.8% 0.035 1

5 Poster Session

Racial differences in survival outcomes for early-stage (T1 tumor) penile
cancer: Analysis from the Surveillance, Epidemiology, and End Results
(SEER) database. First Author: Nellowe Candelario, University of Colorado
Cancer Center Anschutz Medical Campus, Aurora, CO
Background: Penile cancer is a rare malignancy that accounts for less than 1% of
male cancers in the United States. Localized disease, particularly T1 tumors (no
invasion the corpora spongiosum, corpora cavernosa or adjacent structures using
the AJCC 7th edition staging system) are potentially curable with local surgery. We
present the racial differences in survival outcomes for T1, penile cancer from the
SEER database. Methods: From 2004 to 2016, we identified all patients with T1
(coded as T1, T1a, T1b),N0,M0 penile cancer in the SEER-18 database were in-
cluded. Univariate Kaplan-Meier analysis and multivariable (adjusting for age, year
of diagnosis, race, socioeconomic status, primary tumor site and type of surgery)
Cox-Regression analysis were conducted to investigate prognostic variables for
cancer specific survival (CCS). Results: A total of 4,406 patients were identified
with penile cancer; 1,941 patients had T1 disease and were further evaluated (Ta-
ble). On multivariable analysis, Black (HR: 1.72, CI 1.01- 2.94; p=0.046) and
Hispanic individuals (HR: 2.15, CI 1.36- 3.40; p= 0.001) had worse CSS com-
pared to the White men with T1 disease. Logistic regression analysis shows no dif-
ference in the application of primary surgical resection by race (p=0.065). In the
univariate analysis, patients who underwent primary site surgery had better 5-year
CSS (HR: 0.36, CI 0.22-0.60; p <0.001). Among those undergoing primary sur-
gery, the 5-year CSS was superior with excisional biopsy (HR: 0.22, CI 0.12-0.40;
p < 0.001) compared to simple/partial removal of the primary tumor. Conclusions:
Significant racial disparities in CSS exist in early-stage penile cancer patients.
CSS is worse in Black and Hispanic T1 penile cancer patients compared to White
patients. CSS is also decreased in those without any primary surgery and in those
treated with simple/partial surgical removal compared to excisional biopsy. Further
research on the cause of racial disparity outcomes in penile cancer is needed.
Research Sponsor: University of Colorado Cancer Center Funding.

Multivariable analysis of predictors for CSS in men with T1 Penile Cancer.

Variables HR (95% CI) P

Race
White Ref
Black 1.72 (1.01- 2.94) 0.047

Hispanic 2.15 (1.36- 3.40) 0.001

Other 0.44 (0.14-1.44) 0.170

Surgery

No primary site surgery Ref
Simple/partial removal 0.36 (0.20-0.63) < 0.001

Excision Biopsy 0.22 (0.12-0.40) < 0.001

6 Poster Session

High-diagnostic accuracy of inguinal ultrasonography and fine needle
aspiration followed by dynamic sentinel lymph node biopsy in men with non-
palpableandpalpable inguinal lymphnodes. First Author: Esther Wan Ching
Lee, Christie NHS Foundation Trust, Manchester, United Kingdom
Background: Penile cancer undergoes a stepwise dissemination and metastasises first to the inguinal lymph nodes
(ILN). Because men can be cured in this early stage of metastatic disease, early detection and treatment is impor-
tant. Methods: We performed a retrospective analysis of men with ≥T1G2 penile cancer and negative inguinal US
guided FNA undergoing DSNB. Men with suspicious US but negative FNA underwent US guided ILN excision.
Men with ≥T1G2 local recurrence during follow-up and non-squamous cell histologies were excluded. Descriptive
analysis was performed, and sensitivity and negative predictive values (NPV) were calculated. Results: The final co-
hort consisted of 403 men with a median age of 65 years (IQR 55-73) and body mass index (BMI) of 28.6 kg/m2

(IQR 25-33) for this analysis. This gave 728 groins with negative FNA undergoing DSNB +/- US guided lymph
node excision. At least one sentinel node (SN) was visualised in 93% during the 1st and in 7% during the 2nd
lymphoscintigraphy. Median SNs visualised preoperatively was 1 and a median of 2 nodes were resected. ILN me-
tastases were detected in 9% groins with non-palpable and in 17% with palpable lymph nodes. Stratified by non-
palpable and palpable ILN, non-local recurrence despite pathologically negative DSNBs was observed in 0.5%
and 0%. Limited to men with at least 24 months follow-up, non-local recurrence after negative DSNBs was ob-
served in 0.4% and 0%. The sensitivity of DSNB was 96% and NPV was 100%. The main limitation of this analy-
sis is its retrospective nature and inherit biases. Conclusions: Our results suggest that in a high volume centre pre-
operative ultrasound +/- FNA and DSNB can be used to accurately stage men with non-palpable and palpable ILN
in men with ≥T1G2 penile cancer. Further, FNA in advance of surgery provides logistical and surgical advantages.
In those patients with palpable disease but negative FNA, we advocate ultrasound guided excision in case of en-
larged or suspicious ILN during DSNB. Research Sponsor: None.

Median Charlson Comorbidity Index [IQR] 5 [3-6]

T Stage (%)
T1
T1a
T1b
T2
T3
Missing

45 (11.2)
58 (14.3)
80 (19.9)
177 (43.9)
42 (10.4)
1 (0.2)

Grade (%)
G2
G3
G4
Missing

166 (41.1)
233 (57.8)
2 (0.5)
2(0.5)

Margin status (%)
Negative
Positive
PeIN positive
Missing

273 (67.7)
35 (8.7)
53 (13.2)
42 (10.4)

Histology (%)
Squamous cell carcinoma
Sarcomatoid squamous cell carcinoma
Basaloid squamous cell carcinoma
Warty carcinoma
Basaloid warty mix
Subtype missing

356 (88.3)
5 (1.2)
33 (8.2)
6 (1.5)
1 (0.2)
2 (0.5)

Clinical Lymph Node Status Right (%) n=370
Non palpable
Palpable
Missing

306 (82.7)
58 (15.7)
6 (1.6)

Clinical Lymph Node Status Left (%) n=358
Non palpable
Palpable
Missing

309 (86.3)
43 (12)
6 (1.7)

DSNB protocol (%)
1-day protocol
2-day protocol
Missing

358 (49.2)
366 (50.3)
4 (0.5)

Median Follow up months [IQR] 28 [13-58]

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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TPS7 Trials in Progress Poster Session

The international penile advanced cancer trial (InPACT): The first phase III
trial for squamous carcinoma of the penis with regional lymph node
metastases. First Author: Curtis Alvin Pettaway, University of Texas MD
Anderson Cancer Center, Houston, TX
Background: Penis cancer is a rare but potentially fatal disease. A limited body of ev-
idence exists on which to base the majority of management decisions for patients
with regional nodal metastases. Five-year survival for patients with a single involved
inguinal lymph node treated with surgery alone is approximately 80%, whilst it
ranges from 0 to 12% for patients with pelvic node involvement (N3). Additional
strategies are required for the management regionally-advanced disease. InPACT
(NCT02305654) aims to determine prospectively the relative benefits and sequenc-
ing of surgery, chemotherapy, and chemoradiotherapy in the management of pa-
tients with penis cancer who present with palpable or radiologically evident inguinal
lymph node metastases. InPACT addresses the following questions: Is there a role
for neoadjuvant therapy and, if so, which of the two options (chemotherapy or che-
moradiotherapy) before surgery gives superior outcomes? Among patients whose in-
guinal node histology predicts a high risk of recurrence, does prophylactic pelvic
lymph node dissection (PLND) plus chemoradiation to the inguinal and pelvic fields
improve survival compared to chemoradiation alone? Methods: A Bayesian trial de-
sign aims to include a wide population of patients and incorporates two randomisa-
tions: InPACT-neoadjuvant and InPACT-pelvis. Participants are stratified by disease
burden (extent of nodal involvement), by the presence or absence of high-risk radio-
logical features, and by GFR. Participants with high disease burden where neoadju-
vant treatment is thought to be indicated are randomised to neoadjuvant
chemotherapy or neoadjuvant chemoradiotherapy. Participants with intermediate
disease burden are randomised to one of 3 arms: Surgery alone or neoadjuvant che-
moradiotherapy followed by surgery, or neoadjuvant chemotherapy prior to surgery.
Participants in the low-burden group proceed directly to surgery. Participants with
postoperative inguinal node pathology that shows high-risk features may then pro-
ceed to InPACT-pelvis where randomisation is between adjuvant chemoradiotherapy
± PLND for those not previously treated with chemoradiotherapy & between PLND &
observation for those previously treated with neoadjuvant chemoradiotherapy. The
study aims to recruit 200 participants. The primary outcome measure is overall sur-
vival, with secondary outcome measures of disease-specific survival, disease-free
survival, and freedom from locoregional recurrence and distant metastasis. Feasibil-
ity, toxicity, the type/extent of surgical complications, and quality of life will be as-
sessed as secondary endpoints for all the InPACT treatment arms. To October
2021, 65 participants have been recruited with centres open in the UK, US and
Canada. Clinical trial information: NCT02305654. Research Sponsor: Cancer Re-
search UK (CRUK/13/005), U.S. National Institutes of Health.

TPS8 Trials in Progress Poster Session

A phase 2 study of the efficacy and safety of INCMGA00012 in advanced
penile squamous cell carcinoma (PSqCC): ORPHEUS. First Author: Xavier
Garcia del Muro, Medical Oncology. Institut Catal�a d’Oncologia (ICO)
L’Hospitalet del Llobregat, Barcelona, Spain

Background: PSqCC is a rare tumor with poor prognosis and limited thera-
peutic options. The current standard of care for advanced disease has been
palliative platinum-based chemotherapy, with only marginal survival benefit.
Recent data has shown that the majority of PSqCC patients present high lev-
els of programmed death-ligand 1 (PD-L1). The ORPHEUS trial is evaluat-
ing the efficacy and safety of INCMGA00012 –a programmed cell death 1
(PD-1) antagonist– in patients with unresectable, locally advanced or meta-
static PSqCC. Methods: ORPHEUS is an international, multicenter, open-la-
bel, single-arm, phase 2 clinical trial. Eligible patients are male aged ≥18
years with locally advanced or metastatic PSqCC, ECOG performance status
of 0-1, adequate organ function, a life expectancy of ≥12 weeks, and with
no prior treatment with PD-1 or PD-L1/2 agents. A total of 18 patients will
be enrolled to receive INCMGA00012 500 mg administered intravenously
on day 1 of each 28-day cycle. Treatment will continue until progressive dis-
ease or unacceptable toxicity. Tumor assessments per Response Evaluation
Criteria in Solid Tumors (RECIST) version 1.1 and immune-related RECIST
will be performed approximately every 8 weeks for the first 6 months and ev-
ery 12 weeks thereafter until progressive disease. The primary endpoint is
objective response rate. Secondary objectives include additional efficacy
outcomes (clinical benefit rate, progression-free survival (PFS), 6-month
PFS, duration of response, time to progression, overall survival, and maxi-
mum tumor shrinkage) and safety evaluated as per NCI-CTCAE 5.0. Explor-
atory objectives will evaluate efficacy based on immune-related RECIST;
predictive and prognostic biomarkers; impact of INCMGA00012 on human
immunodeficiency virus (HIV) control in patients known to be HIV-positive.
The sample size calculation is based on an exact binomial test. At least 4
responders (22.2%) among 18 patients will be adequate to justify further
investigation of this strategy. The analyses were designed to attain an 80%
power, with a 10% dropout rate assumption, at a nominal one-sided a level
of 5%. The response probabilities for null (H0) and alternative hypotheses
(H1) were H0: ≤ 5% and H1: ≥ 25%, respectively. All 18 planned patients
have been enrolled since the trial began in March 2020. Clinical trial
information: NCT04231981. Research Sponsor: Incyte Bioscience Interna-
tional S�arl.

3sPenile Cancer
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9 General Session

Detection rate of 18F-rhPSMA-7.3 PET in patients with suspected prostate
cancer recurrence: Results from a phase 3, prospective, multicenter study
(SPOTLIGHT) First Author: David M. Schuster, Winship Cancer Institute,
Atlanta, GA
Background: 18F-labeled prostate-specific membrane antigen (PSMA) positron emission tomography
(PET) ligands offer a longer half-life and improved spatial resolution compared with 68Ga-PSMA.
Here, we report the detection rate (DR) of 18F-rhPSMA-7.3, a novel high affinity theranostic PET li-
gand with potential for low bladder activity.Methods: SPOTLIGHT (NCT04186845) assessed the co-
primary endpoints of patient level Correct Detection Rate (CDR - % of all patients scanned with ≥1
true positive lesion) and region level Positive Predictive Value (all PET positive regions combined) of
18F-rhPSMA-7.3 using histopathology and/or conventional imaging as a composite Standard of
Truth (SoT). These metrics were also evaluated in a subset of patients with a histopathology-only
SoT. Prespecified statistical thresholds of at least 36.5% and 62.5% were set for CDR and PPV, re-
spectively. Overall DR stratified by PSA was also documented. Men with prostate cancer recurrence
underwent PET 50-70 minutes after IV administration of 296 MBq 18F-rhPSMA-7.3. Image guided
biopsies of PET lesions took place ≤60 days post-PET and any confirmatory imaging took place ≤90
days. Three blinded central readers evaluated the scans with majority read accepted as final inter-
pretation. A separate Truth Panel established SoT for each patient. Results: The overall DR in the
389 men (median [range] PSA, 1.10 [0.03-134.6] ng/mL) who had an evaluable 18F-rhPSMA-7.3
scan is 83% by majority read (See Table). In the 366 men (median [range] PSA, 1.27 [0.03-134.6]
ng/mL) with a composite SoT, the patient level CDR is 56.8% (95% CI, 51.6-62.0), meeting the
prespecified threshold. The region level PPV is 59.7% (54.7-64.7), not meeting the prespecified
threshold. In the subset of patients with a histopathology-only SoT, the patient level CDR and region
level PPV are higher at 81.2% (69.9-89.6) and 71.6% (62.5-80.7), respectively. Both of these val-
ues would have met the prespecified thresholds. Conclusions: 18F-rhPSMA-7.3 has a clinically
meaningful CDR that meets the prespecified threshold. While the region level PPV does not meet
the prespecified threshold, the data in patients with a composite SoT are limited by the high propor-
tion of prostate/bed scans (92%) that relied on conventional imaging, a suboptimal SoT. For the
subset of patients with the more robust histopathology SoT for at least one region per patient, a high
PPV is seen and the lower bound of the 95% CI would have exceeded the prespecified threshold. To-
gether, these data support the clinical utility of 18F-rhPSMA-7.3 PET in men with recurrent prostate
cancer across a wide PSA range. Clinical trial information: NCT04186845. Research Sponsor: Blue
Earth Diagnostics Ltd.

PSA, ng/mL
Prior prostatectomy ± radiotherapy (RT)

DR
Prior RT only

DR

< 0.5 64%
(77/120)

0%
(0/1)

≥0.5 and < 1 76%
(51/67)

–

(0/0)
≥1 and < 2 93%

(41/44)
100%
(1/1)

≥2 and < 5 96%
(43/45)

100%
(40/40)

≥5 and < 10 88%
(14/16)

100%
(18/18)

≥10 100%
(13/13)

100%
(16/16)

10 General Session

PSMA PET and FDG PET as predictors of response and prognosis in a
randomized phase 2 trial of 177Lu-PSMA-617 (LuPSMA) versus cabazitaxel
in metastatic, castration-resistant prostate cancer (mCRPC) progressing after
docetaxel (TheraP ANZUP 1603). First Author: James Patrick Buteau,
Peter MacCallum Cancer Center, Melbourne, Australia
Background: The TheraP trial showed that LuPSMA improved PSA≥50% response rate
(PSA50-RR), PSA-PFS, and radiographic PFS (rPFS) compared with cabazitaxel in
mCRPC progressing after docetaxel. Study inclusion required high PSMA uptake (SUV-
max≥20) and no lesions that were FDG+ and PSMA-. Here we report on PSMA PET and
FDG PET as potential predictive and prognostic biomarkers. Methods: We prospectively
analysed semi-automated quantitative PET parameters in centrally- collected
68Ga-PSMA-11 PET and 18F-FDG PET in 200 eligible men. SUVmean ≥10 on PSMA
PET was evaluated as a predictive biomarker for response to Lu-PSMA vs cabazitaxel.
Metabolic tumor volume (MTV) ≥200mL on FDG PET was tested as a prognostic bio-
marker accounting for the randomly assigned treatment. Quantitative PET cut-offs were
pre-specified from prior research (PMID:32140802). Responses were defined accord-
ing to PSA50-RR (primary endpoint), PSA-PFS and rPFS. Binary and PFS endpoints
were analyzed using logistic and Cox regression, respectively. Results: Very high PSMA
uptake on PSMA PET (SUVmean≥10) was seen in 35/99 (35%) assigned LuPSMA and
30/101 (30%) assigned cabazitaxel. The odds of a response to LuPSMA vs. cabazitaxel
were significantly higher for men with SUVmean≥10 (OR 12.2, 95%CI 3.4-59 vs. 2.2,
95%CI 1.1-4.5; p = 0.03). In men with SUVmean≥10, the PSA50-RR for LuPSMA vs.
cabazitaxel were 32/35 (91%) vs. 14/30 (47%). In men with PSMA SUVmean < 10,
the PSA50-RR were 33/64 (52%) vs. 23/71 (32%). High-volume metabolic disease on
FDG PET (MTV ≥200mL) was seen in 30/99 (30%) assigned LuPSMA and 30/101
(30%) assigned cabazitaxel. The PSA50-RR in these men was 17/30 (57%) for LuP-
SMA vs. 6/30 (20%) for cabazitaxel. In comparison, the PSA50-RR for men with MTV
< 200mL on FDG PET was 48/69 (70%) for LuPSMA vs. 31/71 (44%) for cabazitaxel.
After accounting for treatment, the odds of a PSA50-response was lower among men
with high MTV (OR 0.44; p = 0.01). The HR for PSA-PFS for LuPSMA vs cabazitaxel
was 0.45 (95%CI 0.25-0.80) for SUVmean≥10 vs. 0.77 (95%CI 0.53-1.12) for SUV-
mean < 10 (p = 0.2). Findings were similar for rPFS. The HRs for high MTV on FDG
PET adjusted for treatment were 1.44 (95%CI 1.03-2.02) for PSA-PFS (p = 0.03); and
1.79 (95%CI 1.28-2.52) for rPFS (p < 0.001). Conclusions: In men with mCRPC,
PSMA SUVmean≥10 was predictive of a higher likelihood of favourable response to
LuPSMA than cabazitaxel, whilst a high volume of disease on FDG PET was associated
with a worse prognosis regardless of randomly assigned treatment. Clinical trial
information: NCT03392428. Research Sponsor: Partnership between ANZUP and
Prostate Cancer Foundation of Australia (PCFA), Other Government Agency, Australian
Nuclear Science and Technology Organisation (ANSTO), Endocyte, It’s a Bloke Thing,
Movember and CAN4CANCER.

11 Oral Abstract Session

PROpel: Phase III trial of olaparib (ola) and abiraterone (abi) versus placebo
(pbo) and abi as first-line (1L) therapy for patients (pts) with metastatic
castration-resistant prostate cancer (mCRPC). First Author: Fred Saad,
Centre Hospitalier de l’Universit�e de Montr�eal/CRCHUM, Montreal, QC,
Canada
Background: Preclinical studies have shown combined anti-tumor effect through interactions
between poly(adenosine diphosphate–ribose) polymerase and androgen receptor signaling
pathways. A Phase II trial (NCT01972217) in pts with mCRPC unselected by homologous re-
combination repair (HRR) status who previously received docetaxel demonstrated improved ra-
diographic progression-free survival (rPFS) for pts treated with ola + abi vs pbo + abi (Clarke N,
2018). The Phase III PROpel study (NCT03732820) evaluates the efficacy and safety of ola +
abi in the 1L mCRPC setting. Methods: PROpel is a randomized, double-blind, placebo-con-
trolled Phase III trial in pts with mCRPC undergoing 1L treatment after failure of primary andro-
gen deprivation therapy, enrolled independent of HRR status. Pts were randomized 1:1 to
receive ola (300 mg twice daily [bid]) or pbo, and abi (1000 mg once daily) + prednisone or
prednisolone (5 mg bid). The primary endpoint was investigator-assessed rPFS with multiple
secondary endpoints, including overall survival (OS). Results:796 pts were randomized to ola +
abi (n=399) or pbo + abi (n=397).In this planned interim analysis, 1L treatment with ola + abi
significantly prolonged rPFS vs pbo + abi in pts with mCRPC irrespective of HRR status (24.8
vs 16.6 months; hazard ratio [HR] 0.66, 95% confidence interval [CI] 0.54–0.81; P
<0.0001). Predefined subgroup analyses showed rPFS improvement across all subgroups, in-
cluding pts with (HR 0.54, 95% CI 0.36–0.79) and without (HR 0.76, 95% CI 0.59–0.97)
HRR mutations detected by circulating tumor DNA testing. A sensitivity analysis of rPFS by
blinded independent central review was consistent with the primary analysis (HR 0.61, 95% CI
0.49–0.74; P=0.004). OS is currently immature with 228 deaths (28.6%). A trend in OS fa-
voring ola + abi was observed (HR 0.86, 95% CI 0.66–1.12). Secondary endpoints of time to
first subsequent treatment (HR 0.74, 95% CI 0.61–0.90) and time to second progression-free
survival or death (HR 0.69, 95% CI 0.51–0.94) were supportive of long-term benefits. The
most common grade ≥3 adverse event (AE) reported was anemia (15.1 vs 3.3%) for ola + abi
vs pbo + abi; 13.8 vs 7.8% pts, respectively, discontinued ola/pbo because of an AE. The rate
of AEs leading to abi discontinuation were similar in both arms (8.5 vs 8.8%). Conclusions: At
interim analysis, PROpel met its primary objective, demonstrating significant improvement in
rPFS for ola + abi vs pbo + abi in pts with newly detected mCRPC who had not received prior
1L therapy, irrespective of HRR status. The safety and tolerability profile of ola + abi was con-
sistent with the known safety profiles of the individual drugs. These results demonstrate the
benefit of ola + abi without the need for HRR stratification in 1L treatment of mCRPC. Pt fol-
low-up is ongoing for the planned OS analysis. Clinical trial information: NCT03732820.
Research Sponsor: This study was supported by AstraZeneca and Merck Sharp & Dohme Corp.,
a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, who are codeveloping olaparib.

12 Oral Abstract Session

Phase 3 MAGNITUDE study: First results of niraparib (NIRA) with
abiraterone acetate and prednisone (AAP) as first-line therapy in patients
(pts) with metastatic castration-resistant prostate cancer (mCRPC) with and
without homologous recombination repair (HRR) gene alterations. First
Author: Kim N. Chi, University of British Columbia, BC Cancer-Vancouver
Center, Vancouver, BC, Canada
Background: Approximately 20% of mCRPC has alterations in genes associated with HRR and
is responsive to PARP inhibitors (PARPi) such as NIRA. Combined PARPi with androgen recep-
tor pathway targeting may also benefit unselected mCRPC. MAGNITUDE assessed whether
adding NIRA to AAP improves outcomes in pts with mCRPC with or without alterations in HRR
associated genes. Methods: MAGNITUDE (NCT03748641) is a randomized, double-blind
phase 3 study. In eligible mCRPC pts, ≤4 mos of prior AAP for mCRPC was allowed. Pts with
(HRR biomarker [BM]+; ATM, BRCA1, BRCA2, BRIP1, CDK12, CHEK2, FANCA, HDAC2,
PALB2) and without specified gene alterations (HRR BM-) were randomized 1:1 to receive
NIRA 200 mg once daily + AAP or placebo (PBO) + AAP. Primary endpoint was radiographic
progression-free survival (rPFS) assessed by blinded independent central review (BICR) in the
BRCA1/2 group followed by all HRR BM+ pts. Secondary endpoints were time to initiation of
cytotoxic chemotherapy (TTCC), time to symptomatic progression (TTSP) and overall survival
(OS). Other endpoints included time to PSA progression (TTPP) and objective response rate
(ORR). Results: 423 HRR BM+ pts were randomized to NIRA + AAP (n = 212) or PBO + AAP
(n = 211). Median age was 69, 23% had prior AAP, 21% had visceral metastases, and 53%
had BRCA1/2 mutations. Median follow-up was 18.6 mos. NIRA + AAP significantly improved
rPFS by BICR in the BRCA1/2 subgroup and in all HRR BM+ pts, reducing the risk of progres-
sion or death by 47% (16.6 vs 10.9 mo) and 27% (16.5 vs 13.7 mo) respectively (Table), vs
PBO + AAP. Investigator assessed rPFS was consistent with BICR. NIRA + AAP delayed TTCC,
TTSP, and TTPP and improved ORR in HRR BM+ pts (Table). First interim analysis of OS is im-
mature. The preplanned futility analysis in 233 HRR BM- pts showed no benefit of adding
NIRA to AAP in the prespecified composite endpoint (first of PSA progression or rPFS; HR,
1.09; 95% CI, 0.75-1.57). No new safety signals were seen. In HRR BM+ pts, 67% and
46.4% had grade 3/4 AEs and 9% and 3.8% discontinued treatment in the NIRA + AAP and
PBO + AAP arms, respectively. There were no clinically significant differences in overall quality
of life (FACT-P). Conclusions: NIRA + AAP improves rPFS and other clinically relevant out-
comes in pts with mCRPC and alterations in HRR associated genes. There was no evidence of
benefit with the addition of NIRA to AAP in HRR BM- pts with mCRPC. Clinical trial
information: NCT03748641. Research Sponsor: Janssen Research & Development, LLC.

HR (95% CI); P value

HRR BM+ pts BICR Investigator Assessed

rPFS (BRCA1/2) 0.53 (0.36-0.79); P = 0.0014 0.50 (0.33-0.75); P = 0.0006

rPFS 0.73 (0.56-0.96); P = 0.0217 0.64 (0.49-0.86); P = 0.0022

TTCC 0.59 (0.39-0.89); P = 0.0108

TTSP 0.69 (0.47-0.99); P = 0.0444

OS 0.94 (0.65-1.36); P = 0.7333

TTPP 0.57 (0.43-0.76); P = 0.0001

ORR Relative risk, 2.13 (1.45-3.13); P < 0.001
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13 Oral Abstract Session

Overall survival with darolutamide versus placebo in combination with
androgen-deprivation therapy and docetaxel for metastatic hormone-
sensitive prostate cancer in the phase 3 ARASENS trial. First Author:
Matthew Raymond Smith, Massachusetts General Hospital Cancer
Center, Boston, MA
Background: Darolutamide (DARO) is a structurally distinct and highly potent androgen
receptor inhibitor that demonstrated improved overall survival (OS) and metastasis-free
survival vs placebo (PBO) and a low incidence of treatment-emergent adverse events
(TEAEs) in patients (pts) with nonmetastatic castration-resistant prostate cancer
(CRPC). We investigated whether DARO in combination with standard androgen-depri-
vation therapy (ADT) + docetaxel would increase OS in pts with metastatic hormone-
sensitive prostate cancer (mHSPC) in the ARASENS study (NCT02799602). Methods:
This international, double-blind, phase 3 study enrolled pts with mHSPC and ECOG PS
0/1 who were randomized 1:1 to DARO 600 mg twice daily or matching PBO in addition
to ADT + docetaxel. Randomization was stratified by extent of disease according to TNM
(M1a vs M1b vs M1c) and alkaline phosphatase levels ( < vs ≥ upper limit of normal).
The primary endpoint was OS. Secondary efficacy endpoints included time to CRPC,
time to pain progression, time to first symptomatic skeletal event (SSE), and time to ini-
tiation of subsequent systemic antineoplastic therapies. Safety was also assessed. Re-
sults: From Nov 2016 to June 2018, 1306 pts were randomized, 651 to DARO and
655 to PBO, in combination with ADT + docetaxel. Median age was 67 y in both arms.
At the primary data cutoff (Oct 25, 2021), DARO significantly decreased the risk of
death by 32.5% vs PBO (HR 0.675, 95% CI 0.568–0.801; P < 0.0001). The signifi-
cant improvement in OS was observed even though substantially more pts received sub-
sequent life-prolonging systemic antineoplastic therapy in the PBO arm (75.6%) vs the
DARO arm (56.8%). The significant OS benefit was consistent across prespecified sub-
groups. In addition, DARO significantly delayed time to CRPC versus PBO (HR 0.357,
95% CI 0.302–0.421; P < 0.0001). Time to pain progression was also significantly
longer with DARO vs PBO (HR, 0.792, 95% CI 0.660–0.950; P= 0.0058), as were
time to first SSE and time to initiation of subsequent systemic antineoplastic therapy.
TEAEs were similar between treatment arms, and the incidences of the most common
TEAEs (≥10%) were highest during the overlapping docetaxel treatment period for both
arms, with grade 3/4 TEAEs of 66.1% for DARO and 63.5%for PBO, mainly due to neu-
tropenia (33.7% vs 34.2%, respectively). TEAEs led to treatment discontinuation in
13.5% of pts in the DARO arm and 10.6% of pts in the PBO arm. Conclusions: In pts
with mHSPC, early treatment combining DARO with ADT + docetaxel significantly in-
creased OS and improved key secondary endpoints vs ADT + docetaxel alone. The inci-
dence of TEAEs was similar in the two treatment arms. Clinical trial information:
NCT02799602. Research Sponsor: Bayer AG and Orion Pharma.

15 Oral Abstract Session

A randomized, double-blind, placebo (PBO)-controlled, phase 3b study of
the efficacy and safety of continuing enzalutamide (ENZA) in
chemotherapy-naïve, metastatic castration-resistant prostate cancer
(mCRPC) patients (pts) treated with docetaxel (DOC) plus prednisolone
(PDN) who have progressed on ENZA: PRESIDE. First Author: Axel S.
Merseburger, Universit€atsklinikum Schleswig-Holstein, Campus L€uebeck,
L€uebeck, Germany
Background: PRESIDE (NCT02288247) evaluated the benefit of continued ENZA + androgen
deprivation therapy (ADT) with DOC + PDN in men with mCRPC who progressed on ENZA +
ADT. Methods: PRESIDE (Dec 2014–Apr 2020) enrolled chemotherapy-naïve men with
mCRPC and disease progression while on a luteinizing hormone-releasing hormone (LHRH) ag-
onist/antagonist (ADT) or after bilateral orchiectomy. Pts received open-label ENZA (160 mg) +
ADT in Period 1 (P1). Those with a prostate-specific antigen (PSA) response of ≥50% change
from baseline to week (wk) 13 and later progression were eligible for Period 2 (P2). P2 pts re-
ceived DOC (75 mg/m2), PDN (10 mg), and ADT, and were randomized to ENZA (160 mg) or
PBO. The primary endpoint was progression-free survival (PFS) in P2 (from randomization to ra-
diographic/clinical progression or death). Secondary endpoints included time to PSA progres-
sion (TTPP) [≥25% increase; absolute increase ≥2 ng/mL] and PSA response in P2. Hazard
ratios (HRs) were from a Cox proportional hazards model with covariates for treatment and P1
progression. Adverse events (AEs) were recorded to assess safety. Results: 687 pts received
ENZA in P1; 273 pts were randomized and 271 were treated in P2. Baseline demographics
and characteristics were balanced between P2 arms. Median ENZA exposure was 62.6 wks in
P1 and 36.1 and 30.1 wks in P2 with ENZA and PBO, respectively. At P2 data cut-off (Apr 30,
2020), 269 (99.3%) pts had discontinued therapy; 93 pts in each arm (ENZA, 74.4%; PBO,
75.6%) had progression. PFS was significantly improved with ENZA (HR 0.72; 95% confi-
dence interval [CI] 0.53, 0.96; p = 0.027), with a higher median PFS with ENZA (9.53
months; 95% CI 8.25, 10.87) than with PBO (8.28 months; 95% CI 6.28, 8.71). ENZA also
significantly delayed TTPP (8.44 vs. 6.24 months with PBO; HR 0.58; 95% CI 0.41, 0.82;
p = 0.002) and improved PSA response at any time (ENZA, n = 76 [55.9%]; PBO, n = 50
[37.0%]). There were 46 (6.7%) deaths in P1 and 20 (ENZA, n = 13 [9.6%]; PBO, n = 7
[5.2%]) in P2. In P2, 264 (97.4%) pts had a treatment-emergent AE (TEAE) [ENZA, n = 133
(97.8%); PBO, n = 131 (97.0%)]. Grade 3/4 TEAEs were reported by 84 (61.8%) pts on
ENZA and 84 (62.2%) on PBO, and 12 (8.8%) and 9 (6.7%) pts, respectively, had TEAEs
leading to discontinuation. Neutropenia (ENZA, 16.9%; PBO, 20.7%) was the most common
grade 4 TEAE. Drug-related TEAEs (ENZA, 46.3%; PBO, 41.5%) were similar, and 90.4% of
pts in each arm reported DOC-related TEAEs. Conclusions: Continued ENZA therapy in men
with mCRPC who progressed on ENZA + ADT and received post-progression DOC + PDN signifi-
cantly improved PFS compared to PBO. Treatment was well tolerated and ENZA AEs were con-
sistent with its known safety profile. Clinical trial information: NCT02288247. Research
Sponsor: Astellas Pharma Inc. and Pfizer Inc.

16 Rapid Abstract Session

Identifying patient profiles and mapping the patient journey across three
countries in a large-scale, fully digital survey of patients with prostate cancer.
First Author: Alicia K. Morgans, Dana-Farber Cancer Institute, Harvard
Medical School, Boston, MA
Background: A survey of patients with prostate cancer (PCa) was conducted to map their experi-
ences, expectations and attitudes, and to identify challenges and unmet needs in diagnosis,
therapy patterns, care teams, quality of life (QoL), patient organizations and resources. Here,
we describe the initial survey results and explore differences in diagnosis and therapy patterns
between 3 countries.Methods: Don’tBePatient Intelligence conducted a large survey in patients
with non-metastatic (M�) and metastatic (M+) PCa in Germany (DE), the UK and the US from
Feb 9–Apr 10, 2021 in collaboration with patient organizations and medical experts. Recruit-
ment was through social media advertising and patient organizations. Data were evaluated us-
ing descriptive and advanced statistics. Results: Of 33,882 survey starters, 15,824 completed,
split 50.1%/49.9% in rural/urban areas. In DE/US, diagnosis through healthcare screening
was more frequent than in the UK (M�/M+: DE 77%/58%; UK 42%/21%; US 77%/63%)
where a higher percentage of symptomatic diagnosis was recorded (M�/M+: DE 18%/39%; UK
49%/75%; US 12%/31%). Prostatectomy was the predominant therapy in M� PCa in DE/US
(71%/57%). In the UK, radiotherapy was slightly more frequent than prostatectomy (48% vs.
41%) and active surveillance was more common than in DE/US (14% vs. 6%/9%). Hormone
therapy was the most common therapy in M+ PCa in all countries (DE 65%; UK 77%; US
73%). Chemotherapy was received by < 2% of patients with M� PCa in all countries but was
more frequent in M+ PCa in the UK than DE/US (38% vs. 21%/27%; table). Satisfaction levels
were generally high (> 80%) for all therapies in all countries. Conclusions: To our knowledge
this is the largest digital survey conducted in patients with PCa, allowing identification of un-
met needs in the patient journey. Preliminary data suggest that rates of screening are lower in
the UK than DE/US; this may correlate with the higher rate of symptomatic and potentially lat-
er-stage diagnosis, highlighting the role of routine screening. Relatively low active surveillance
rates in DE/US may reflect a lower likelihood of men with M� versus M+ PCa to respond to the
survey. Further analyses will include impact of differences in patient journey, trust in health-
care professionals, access to information, involvement with patient advocacy groups and QoL.
Research Sponsor: AAA, a Novartis Company.

Distribution and characteristics of survey completers.

DE M2,
n = 3950 (25%)

DE M+,
n = 929 (6%)

UK M2,
n = 4260 (27%)

UK M+,
n = 1137 (7%)

US M2,
n = 4594 (29%)

US M+,
n = 954
(6%)

Median age, yrs 70 70 70 70 69 69

Median Gleason score 7 8 7 8 7 8

Mean no. of therapies 1.3 2.0 1.1 2.0 1.4 2.2

Therapies received, % pts
on active therapy

Prostatectomy 71.3 58.2 41.4 19.1 57.4 49.9

Radiotherapy 28.3 48.2 47.6 51.8 40.4 59.4

Hormone therapy 15.0 64.9 33.8 77.3 20.1 73.0

Chemotherapy 0.9 20.6 1.4 37.5 1.3 27.2

Pts on active surveillance, n
(%)

235 (6.4) 550 (14.2) 368 (8.7)

17 Rapid Abstract Session

Phase 1/2 study of ARV-110, an androgen receptor (AR) PROTAC degrader,
in metastatic castration-resistant prostate cancer (mCRPC). First Author:
Xin Gao, Massachusetts General Hospital, Boston, MA
Background: ARV-110 is a first-in-class, oral PROteolysis TArgeting Chimera (PRO-
TAC) protein degrader that selectively targets AR. Patients (pts) with mCRPC have
limited treatment (tx) options due to decreasing AR dependence of tumors upon
successive therapies. Previous phase 1 data indicated clinical activity for ARV-110
in heavily pretreated pts with mCRPC and suggested enhanced activity in pts with
specific molecular profiles, eg, AR T878 and H875 mutations, leading to a phase 2
expansion (ARDENT) to further characterize ARV-110 in biomarker-defined pt sub-
groups. We report results of the ongoing phase 1/2 study. Methods: In phase 1, pts
with mCRPC and disease progression after ≥2 prior therapies (enzalutamide and/or
abiraterone required) received ARV-110 orally once or twice daily (QD or BID) in se-
quential cohorts (3 + 3 dose escalation design). Primary objectives were to assess
ARV-110 safety and select the recommended phase 2 dose (RP2D). Phase 2 pts
with mCRPC and 1–2 prior novel hormonal agents (NHAs) ± chemotherapy were as-
signed to 3 biomarker-defined subgroups: 1) AR T878 and/or H875 mutations, 2)
AR L702H mutation or AR-V7 (variants not degraded by ARV-110 in nonclinical
studies), and 3) wild-type AR or other AR alterations. A fourth subgroup enrolled pts
based on clinical history of less prior tx: ≤1 therapy for mCRPC, 1 NHA, and no che-
motherapy. Primary objective is to assess ARV-110 antitumor activity. Results: As of
Aug 26, 2021, 173 pts were enrolled (67 in phase 1; 106 in phase 2). In phase 1,
ARV-110 doses ranged from 35–700 mg QD or 210–420 mg BID; 420 mg QD was
selected as the RP2D based on safety, pharmacokinetics, and efficacy. Across 140
biomarker-evaluable phase 1/2 pts with ≥1 month of prostate-specific antigen
(PSA) follow-up, 26 with AR T878A/S and/or H875Y mutations had best PSA de-
clines ≥50% (PSA50) and ≥30% (PSA30) of 46% and 58%, respectively, vs 10%
and 23% in 114 pts without these mutations. Of 7 RECIST-evaluable pts with AR
T878A/S and/or H875Y mutations, 6 had tumor shrinkage (2 with confirmed partial
responses), and 4 remain on tx. Five of 19 (26%) PSA-evaluable pts in the fourth
subgroup (only 1 prior NHA; no prior chemotherapy) achieved PSA50. Overall PSA50
and PSA30 response rates were 16% and 29%, respectively. There were no grade
≥4 tx-related adverse events (TRAEs) in 113 pts treated at the RP2D. The most
common any grade TRAEs at the RP2D were nausea (42%; grade 3: 1%), fatigue
(27%; grade 3: 1%), vomiting (23%; grade 3: 1%), decreased appetite (19%; grade
3: 0), diarrhea (15%; grade 3: 2%), and alopecia (11%). Conclusions: ARV-110, a
novel AR protein degrader, demonstrates clinical activity in a post-NHA, heavily pre-
treated mCRPC pt population, with greatest PSA50 activity and RECIST responses
in pts with AR T878 and/or H875 mutations, likely representing a particularly ARV-
110–sensitive population. ARV-110 merits further investigation in pts with mCRPC.
Clinical trial information: NCT0388861. Research Sponsor: Arvinas, Inc.
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Phase 1 results of the ODM-208 first-in-human phase 1-2 trial in patients
with metastatic castration-resistant prostate cancer (CYPIDES). First
Author: Karim Fizazi, Gustave Roussy and University of Paris-Saclay,
Villejuif, France
Background: ODM-208 is a novel, oral, non-steroidal and selective inhibitor of
CYP11A1, the first and rate-limiting enzyme of steroid biosynthesis. ODM-208 sup-
presses the production of all steroid hormones and their precursors that may activate
the androgen receptor (AR) signalling pathway. This is particularly relevant in patients
with AR ligand binding domain (LBD) activating somatic point mutations, a mechanism
of resistance to hormone-based therapies in metastatic castration-resistant prostate
cancer (mCRPC). We report the first results of the first-in-man phase I CYPIDES trial.
Methods: ODM-208 was examined in a dose finding phase 1 trial with a 3+3 design in
patients with progressive mCRPC who had previously received ≥1 line of AR signalling
inhibitor and ≥1 line of taxane-based chemotherapy. ODM-208 was administered up to
150 mg/day with glucocorticoid (GC) and mineralocorticoid replacement therapy and
androgen deprivation therapy (ADT). The phase 1 endpoints included dose-limiting tox-
icities (DLTs), adverse events, pharmacokinetics, pharmacodynamics, PSA and RECIST
response, and exploratory genetic profiling. Results: By Jan 22 2021, 41 patients (medi-
an age 70 yrs.) had received ODM-208. The dose finding was completed and included
doses ranging from 10 to 150 mg/day. 22 (54%) patients had previously received both
abiraterone and enzalutamide, and 23 (56%) patients both docetaxel and cabazitaxel.
Although tolerated by most patients, the main safety finding was adrenal insufficiency
(AI). Overall, 15/41 (37%) patients experienced Grade 3 AI requiring short-term high-
dose GC treatment. ODM-208 plasma exposure was dose proportional. Serum testoster-
one was undetectable after 4 weeks of start of ODM-208 in almost all patients, as were
serum DHEA sulphate, androstenedione, 11b-hydroxyandrostenedione, 11-ketotestos-
terone and pregnenolone. Overall 12/36 (33%) evaluable patients achieved a PSA de-
cline of ≥50%. In evaluable patients with AR LBD mutation 10/15 (67%) achieved a
PSA decline of ≥50%. Clinical improvement in symptoms such as pain was also ob-
served in some men. Conclusions: Administration of ODM-208 to mCRPC men pre-
treated with abiraterone/enzalutamide and taxanes was highly effective in blocking the
production of steroid hormones and showed promising antitumor activity, especially in
men with AR mutation-positive cancers. The phase 2 dose expansion part of CYPIDES
is ongoing. Clinical trial information: NCT03436485. Research Sponsor: Orion
Corporation.

19 Rapid Abstract Session

Bone mineral density in men with de novo metastatic castration-sensitive
prostate cancer treated with or without abiraterone plus prednisone in the
PEACE-1 phase 3 trial. First Author: Guilhem Roubaud, Institut Bergoni�e,
Bordeaux, France
Background: Addition of abiraterone plus prednisone (AAP) to androgen deprivation therapy
(ADT) with or without docetaxel (D) improved overall survival in men with de novo metastatic
castration sensitive prostate cancer in PEACE-1 trial. An analysis of bone mineral density
(BMD) was planned by an amendment in the last randomized patients to assess whether addi-
tion of AAP increases bone loss. Methods: Patients (pts) were randomized to receive either ADT
+ D + AAP or ADT + D (and also randomized for radiotherapy given to the prostate). BMD (g/
cm2) of the lumbar spine (L), femoral neck (F) and total hip (H) were measured by dual x-ray
absorptiometry at baseline, M6, M12 and M24 in both arms. Mean percent change in BMD val-
ues from baseline to the different time points were calculated. T-Scores were also assessed. Re-
sults: Among the 210 pts with BMD data, 182 (87%) had available data at baseline, 109
(52%) at M6, 94 (45%) at M12, and 109 (52%) at M24: 97 pts were treated with AAP and
98 without. In both arms, the median age was 65 years and 69 pts (71%) were ECOG PS 0.
Median body mass index (BMI) was 25.6 and 26.5 kg/m2 in pts treated with or without AAP, re-
spectively. BMD, T score and mean percent change in BMD values are summarized in the Ta-
ble. Conclusions: This is the first prospective assessment of BMD in a randomized trial,
according to an experimental treatment with AAP. Despite a bone loss increase in both arms
over time, addition of AAP to ADT+D was associated with no or modest difference in bone loss
during the first 2 years, compared to ADT+D. Data including fractures will be presented. Main
limitations include the difficulty to reliably assess BMD in men with bone metastases, the limit-
ed sample size and the short follow-up (i.e. 2 years). Clinical trial information: NCT01957436.
Research Sponsor: French Academic Institution Financial support (PHRC)., Pharmaceutical/
Biotech Company.

BMD, T score and mean percent changes in BMD from baseline, according to AAP regimen.

Baseline M6 M12 M24

AAP no yes no yes no yes no yes

n 93 89 52 57 50 44 52 57
BMD (g/cm2) median

L 1.2 1.2 1.2 1.1 1 1.1 1.2 1

F 0.9 0.9 0.9 0.8 0.9 0.8 0.9 0.9
H 1.0 1.0 1.0 1.0 1 0.9 1 0.9

T score median
L
F
H

0.4
-0.4
-0.5

0.3
-0.8
-0.7

0.3
-0.9
-0.7

-0.1
-1.3
-0.5

-0.7
-0.8
-0.3

-0.3
-1.3
-0.9

-0.5
-0.8
-0.3

-0.8
-1.1
-0.9

Mean percent changes in
BMD
L 0 0 2 -3.1 -3.4 -6.6 -10 -5.9

F 0 0 -2.1 -2.1 -2.9 -4.1 -8.0 -3.9
H 0 0 2.0 -3.7 -2.5 -5.6 -5.5 -5.7

20 Poster Session

Prostate-specific antigen (PSA) outcomes in black (B) and white (W)
chemotherapy-naïve (CN) prostate cancer (PC) patients (pts) treated with
enzalutamide (ENZA). First Author: Alicia K. Morgans, Dana-Farber
Cancer Institute, Boston, MA
Background: Population-level data suggest that B men are more likely to be diagnosed and die
from PC. In juxtaposition, across multiple treatments for advanced PC, studies suggest B men
have better survival than W men, including with novel hormone therapies (NHTs) such as
ENZA. Whether improved survival is driven by better clinical response is unknown as data on ra-
cial differences in treatment response for ENZA are limited. This study assessed real-world
PSA outcomes (response and progression) of ENZA-treated B vs W CN PC pts in the US. Meth-
ods: This retrospective cohort study included PC pts who initiated ENZA in the IntrinsiQ Spe-
cialty Solutions urology electronic medical records database from Sept 1, 2014 to Feb 28,
2018. The index date was the first prescription for ENZA. Patients with evidence of prior che-
motherapy and/or abiraterone were excluded. Baseline characteristics, PSA response (PSA de-
cline ≥50% or ≥90%), and clinical progression-free survival (cPFS) were assessed by race.
Kaplan-Meier and Cox models adjusting for baseline characteristics were used to estimate PSA
response and cPFS. Results: The study included 214 B and 1,332 W CN PC pts. Black pts
were younger and had a higher baseline median PSA than W pts. Charlson Comorbidity Index
(CCI), median duration of therapy, follow-up time, and number of post-index PSA tests were
similar between races. In adjusted analyses, the chances of pts achieving ≥50% PSA decline
was similar, whereas a numerically higher trend was observed for ≥90% PSA decline in B pts
(Table). In addition, B men had significantly better cPFS (hazard ratio [HR] 0.82; 95% confi-
dence interval [CI] 0.68, 0.98; p=0.03) [Table]. Conclusions: This real-world study found simi-
lar PSA response in B and W CN PC pts treated with ENZA but suggests that B pts may have
better cPFS than W pts. Further research is warranted to validate these findings. Research
Sponsor: Astellas Pharma Inc. and Pfizer Inc.

Characteristics/clinical outcomes B (n=214) W (n=1332) p value

Age, years, n (%) <0.0001

40–59 19 (8.9) 38 (2.9)

60–79 145 (67.8) 746 (56.0)

≥80 50 (23.4) 548 (41.1)

Baseline PSA (ng/mL), median (interquartile range) 17.6 (4.00–56.36) 10.50 (3.15–37.66) 0.01

PSA response outcome,a HR (95% CI)

≥50% decline 1.02 (0.83, 1.25) Ref 0.88

≥90% decline 1.23 (0.93, 1.62) Ref 0.14

Adjusted cPFS,a,b HR (95% CI) 0.82 (0.68, 0.98) Ref 0.03

aMultivariate Cox proportional HR adjusted for baseline covariates age, region, marital status, year of ENZA initiation, CCI, baseline log
PSA, pre-index treatments, and documentation of metastasis; bcPFS was defined as the earliest of the following: 1) ≥25% increase or
an absolute increase of ≥2 ng/mL above the baseline (if all post-baseline PSA values are higher than baseline) or above the nadir; 2)
change to second-line treatment; or 3) all-cause death. Ref, reference for HR calculation.

21 Poster Session

Financial toxicity and its effect on screening for prostate and colon cancer.
First Author: Michael Joseph Herriges, The University of Toledo College
of Medicine and Life Sciences, Department of Pediatrics, Toledo, OH
Background: The term ‘financial toxicity’ or ‘hardship’ is used to describe the financial
problems patients experience due to high out-of-pocket costs for their healthcare. Fi-
nancial toxicity in the context of cancer treatment is an area of recent study due to the
significant costs associated with these treatments, but little is known about the effect of
financial toxicity on cancer prevention. We examined the effects of financial toxicity on
the utilization of screening tests for prevalent cancers, including prostate and colon can-
cer, using a US nationally representative survey-based data source. We hypothesized
that patients with more financial hardship would show an association with decreased
prevalence of prostate and colon cancer screening. Methods: This cross-sectional sur-
vey-based US study included men and women aged 18+ from the National Health Inter-
view Survey (NHIS) database from January – December 2018. A financial hardship
score between 0 and 1 was formulated by summarizing the responses from ten financial
toxicity questions including if in the past 12 months one was unable to afford prescrip-
tion medication or healthcare; or if one had to skip or take less medicine to save money.
A higher score was associated with a worse financial hardship score. The primary out-
comes of the study were self-reported occurrence of PSA blood testing for prostate can-
cer screening, and occurrence of colonoscopy for colon cancer screening. Results: As
shown in table, a higher financial hardship score was associated with a decreased odds
ratio for having a PSA test of 0.916 (95% CI 0.867-0.967, p=0.002) and colonoscopy
of 0.969 (95% CI 0.941-0.998, p=0.039). Conclusions:Worse financial hardship is as-
sociated with a decreased probability of having PSA or colonoscopy screening tests.
Awareness of this specific toxicity needs to be raised, examining the association of fi-
nancial toxicity and screening of prostate, colon, and other additional cancers.
Research Sponsor: None.

Logistic multivariable regression models assessing associations with having PSA test and colonoscopy.

Had PSA Test Had Colonoscopy

OR (95% CI) P value OR (95% CI) P value

Age (Continuous) 1.031 (1.020-1.042) <0.001 1.032 (1.027-1.038) <0.001

Gender (Male vs Female) N/A N/A 1.124 (1.028-1.229) 0.010

Working Status (Working vs Not Working) 1.182 (0.994-1.405) 0.058 0.939 (0.848-1.040) 0.230

Marital Status (Spouse vs No Spouse) 1.671 (1.435-1.946) <0.001 1.414 (1.291-1.547) <0.001

Financial Hardship Score (Continuous) 0.916 (0.867-0.967) 0.002 0.969 (0.941-0.998) 0.039

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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22 Poster Session

Hormonal treatment for newly diagnosed metastatic prostate cancer: A
population-based study of 15,435 cases from the California Cancer Registry
(2009-2018). First Author: David Joseph Benjamin, Division of
Hematology/Oncology, University of California, Irvine, Orange, CA
Background: Androgen deprivation therapy (ADT) is considered standard of care in the
treatment of metastatic prostate cancer (mPC). Over the past ten years, the approval of
novel androgen receptor-axis-targeted therapies has changed the treatment landscape
of mPC. All these novel therapies have only been approved for use in addition to ADT.
Despite these new therapeutic advances, it remains unclear how often men with mPC
receive standard of care treatment with ADT. Methods: Male adults aged 20 years and
older with newly diagnosed metastatic (stage IV) prostate cancer between 2009 and
2018 were identified through the California Cancer Registry (n = 15,435). Patient char-
acteristics including age, year of diagnosis, race/ethnicity, insurance status, socioeco-
nomic status (SES), Charlson co-morbidity score, and death within 3 months of
diagnosis were analyzed. Results: 23.1% (n = 3,568) of men with newly diagnosed mPC
did not receive ADT. The highest rate of receiving ADT was in men between ages 75-84
(79.6%), and the lowest rate was in men aged over 85 (72.0%) as shown in the table.
There was a trend toward more newly diagnosed men receiving ADT in 2018 (81.3%)
compared to 2009 (68.8%). Asian men (n = 1077) had a larger proportion of receiving
ADT (79.7%), followed by American Indian men (n = 152; 76.4%), Hispanic men (n =
2,368; 75.1%), non-Hispanic White (n = 6,790; 75.6%), and lastly non-Hispanic
Black men (n = 1,312; 74.8%). Men from the highest SES had the highest rate of re-
ceiving ADT (77.3%), and lowest rate was in lowest SES (73.5%). There was no signifi-
cant difference among men not receiving hormonal therapy based off Charlson
comorbidity score: 0 (26.0%), 1-2 (25.3%), and 3+ (24.9%). Conclusions: Despite sig-
nificant advancements in the treatment of mPC in recent years, nearly a quarter of pa-
tients in California did not receive ADT, which is the backbone for all new systemic
therapies. Further statistical analysis of this data set is currently ongoing. This data set
might be able to help addressing some of the prostate cancer care disparities in Califor-
nia. Research Sponsor: None.

Ages of men receiving hormone therapy for stage 4 prostate cancer, 2009-2018.

Age Received ADT Didn’t Receive ADT Unknown

20-54 928 (76.95%) 270 (22.39%) 8 (0.66%)

55-64 3308 (75.01%) 1047 (23.74%) 55 (1.25%)

65-74 3993 (74.79%) 1287 (24.11%) 59 (1.11%)

75-84 2572 (79.55%) 635 (19.64%) 26 (0.80%)

85+ 898 (72.01%) 329 (26.38%) 20 (1.60%)

23 Poster Session

Disparities in prostate cancer: An ethnicity comparative focus among
Hispanic Americans versus non-Hispanic whites. First Author: Alejandro
Recio-Boiles, The University of Arizona Cancer Center, Tucson, AZ
Background: Prostate cancer (PCa) is a clinically heterogeneous disease and the incidence and
mortality risk varies widely among racial/ethnic groups. Among Hispanic American (HA) men,
PCa accounts for nearly one-quarter of the total cancer burden; in addition, advanced stage
and mortality rates are significantly higher in HA compared to Non-Hispanic White (NHW)
men. Despite a decade of declining overall incidence rates, incidence rates of advanced PCa
appear to be increasing over time among HA men, a similar pattern seen among Non-Hispanic
Blacks (NHB). Methods: Using the National Cancer Database, we identified patients with histo-
logically confirmed prostate adenocarcinoma with reported race/ethnicity, clinical staging,
Gleason score ≥ 6, and PSA at diagnosis between 2010 and 2016. HAs were divided into four
major subgroups: Mexican/Chicano, Puerto Ricans, Cubans, and Central/South Americans.
NHB, Asian, and other racial groups were excluded. Statistical analysis was derived from the
Kruskal-Wallis test for continuous variables and v2 test for categorical variables. Univariable
and multivariable logistic regression models were used to evaluate the association of HA ethnic
subgroups with metastatic presentation and primary treatment. Results: A total of 428,829 pa-
tients were included with 5,625 (1.3%) being HA. Mexican comprised 51.2% of HAs and pre-
sented with higher PSA and Gleason score at diagnosis and more advanced cT, N1 and M1
stage when compared to NHW men and other HA subgroups (all, p < 0.001) (Table). After ad-
justing for age, PSA, year of diagnosis, cT, N, insurance, income, education, and performance
score, Mexican had 1.32 (95%CI: 1.07-1.63, p = 0.01) higher odds of initial metastatic pre-
sentation and 0.68 (95%CI: 0.55-0.85, p < 0.001) lower odds of receiving treatment com-
pared to NHW men while no statistically significant difference was seen for the other HA
subgroups. Conclusions: Even after accounting for socioeconomic disparities, Mexican men pre-
sent with a more aggressive disease when compared to NHW and other HA subgroups. Our re-
sults warrant further investigations into potential biological factors affecting HA PCa as well as
identifications of potential barriers to treatment for vulnerable populations. Research Sponsor:
None.

Variables N (%) NHW Mexican Puerto Rican Cuban South or Central American P-value

Patients 423,204(98.7) 2,880(0.7) 999(0.2) 477(0.1) 1,269(0.3)

Age 65(59-71) 65(59-70) 65(60-70) 68(62-73) 64(58-71) < 0.001

PSA ng/ml 6.2(4.6-9.8) 7.5(5.2-13.9) 6.8(4.7-11.3) 6.4(4.7-12.9) 7.1(5-12.5) < 0.001

T3-4 17,739(4.2) 162(5.7) 62(6.2) 28(1.2) 82(3.9) < 0.001

N1 9,778 (2.3) 113 (3.9) 44 (4.4) 11 (2.3) 46 (3.6) < 0.001

M1 13,673(3.2) 183(6.4) 52(5.2) 15(3.1) 58(4.6)

Gleason Score < 0.001

8 45,728(10.8) 327(11.4) 127(12.7) 68(14.3) 148(11.7)

9 37,174(8.8) 324(11.3) 96(9.6) 44(9.2) 109(8.6)

10 4,411(1) 43(1.5) 17(1.7) 5(1) 14(1.1)

24 Poster Session

Comparative ctDNA analyses of African-American and Caucasian patients
with CRPC. First Author: Ellen B. Jaeger, Tulane University, New Orleans,
LA

Background: Somatic genetic analyses have indicated genetic distinctions in AA
as compared to C patients. In the Mahal et al. study (1) evaluating a broad spec-
trum of pts with tissue based assays, FOXA1 mutations were more frequent in AA
men and TP53mutations were less frequent in AA men as compared to C men. In
a separate analysis by Khashab et al. (2) conducted in prostate cancer pts receiv-
ing androgen deprivation therapy, using both tissue and ctDNA assays, the au-
thors reported AR, TP53, SPOP, and BRCA2 were more frequently mutated in AA
men as compared to C men. Herein we assessed the Guardant 360 platform in as-
sessing ctDNA differences in AA and C men, all of whom had CRPC at the time
assays were performed.Methods: Guardant 360 was used to analyze ctDNA with a
cut-off of >0.5% for allelic fractions for ascertaining the presence or absence of
pathogenic mutations and various amplifications. Lower allelic fractions were not
analyzed given these may represent less relevant mutations. Depending on the
timing of the assays (2015-2021), 70-83 genes were analyzed. All pts had CRPC
and all patients were treated at Tulane Cancer Center. Chi Square analyses were
used to determine statistical differences. AR, BRCA2, and TP53 were assessed
but SPOP and FOXA1 were not assessable in the Guardant ctDNA assay. Both
mutations and amplifications were evaluated. Results: Among men with CRPC, a
total of 48 AA men and 179 C men were analyzed using ctDNA. Clear distinctions
were found in the alteration reported in APC, TP53, and CDK12. TP53 was less
frequently mutated and other genes were more frequently altered in the AA men.
Conclusions: Using Guardant ctDNA assays in men with CRPC, clear distinctions
were found in AA men as compared to C men. It is unclear why these results differ
from that reported by others, however distinctions in both the assays and the pop-
ulations are notable. Research Sponsor: None.

Gene AA % C % % Difference OR (AA vs C) P value

APC 12.50% 2.79% 9.71% 4.97 0.01

CDK12 10.42% 1.68% 6.82% 6.82 0.01

TP53 25.00% 41.34% 16.34% 0.47 0.04

1. Mahal et al. N Engl J Med 2020; 383:1083-1085 2. Kahshab et al. Journal of Clinical Oncology 39, no. 6_suppl (February 20,
2021) 14.

25 Poster Session

Urban families ameliorate rural genitourinary cancer disparities. First
Author: Jeffrey Vehawn, Huntsman Cancer Institute, University of Utah,
Salt Lake City, UT
Background: Previous studies have shown that individuals with cancer who live in rural
areas have worse cancer-specific outcomes compared to their urban counterparts. Dif-
ferences in access to high-quality cancer care and adequate social support may explain
some of the observed disparity. Rural patients with relatives in urban areas may have
better access to care via an increased ability to navigate the healthcare system than
their rural counterparts without relatives in urban areas. In this study, we examine the
possibility of a family-based social capital effect on genitourinary cancer survival. We
hypothesized that rural patients who have family members living in urban areas have
survival outcomes similar to their urban counterparts. Methods: We performed a retro-
spective cohort analysis of individuals diagnosed with genitourinary cancers, including
prostate, bladder, kidney, penile, and testicular cancers. We constructed familial net-
works using the Utah Population Database (UPDB). Patients were classified as living in
either rural or urban areas based on the rural-urban commuting area (RUCA) codes asso-
ciated with their zip code of residence at the time of cancer diagnosis. Adult first degree
relatives (siblings, parents, children) were identified and classified as urban or rural
based on the zip code or county of residence at the time of the patients’ diagnosis or,
when unavailable, the county or zip code of residence before or after diagnosis. Overall
survival (OS) was analyzed using Cox proportional hazards models. Results: We identi-
fied 24,746 individuals diagnosed with genitourinary cancer between 1968-2018. Me-
dian follow-up was 8.72 years. After adjusting for sex, age, race, cancer type, health
improvement index (HII), and Simpson’s diversity index, urban patients had the best
OS at 5 and 10 years (reference group). Rural cancer patients without an urban first de-
gree relative had the worst outcomes with OS hazard ratios at five and ten years of 1.4
(CI 1.23-1.58) and 1.4 (CI 1.26-1.55), respectively. Having an urban first degree rela-
tive ameliorated much of the urban-rural disparity with five- and ten-year OS hazard ra-
tios of 1.19 (CI 1.07-1.31) and 1.12 (CI 1.03-1.21), respectively. Conclusions:
Individuals diagnosed with cancer who live in rural areas have worse survival as com-
pared to their urban counterparts, but this relationship appears to be heavily influenced
by the presence or absence of relatives who live in urban areas. Further research is
needed to better understand the mechanisms through which having an urban family
member may contribute to improved cancer outcomes for rural patients. This may help
in the crafting of policies that can reduce urban-rural cancer disparities. Funding: Re-
search reported in this publication was supported by the National Cancer Institute of
the National Institutes of Health (K08CA234431 & P30CA042014-31S2). The con-
tent does not represent the views of the National Institutes of Health. Research Spon-
sor: U.S. National Institutes of Health.
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26 A quantitative synthesis of disparities in the inclusion of racial/ethnic
minorities and older adults in prostate cancer clinical trials over the last three
decades. First Author: Irbaz Bin Riaz, Dana-Farber Cancer Institute,
Boston, MA
Background: The underrepresentation of minority populations in clinical trials negatively
impacts cancer and widens inequities. We aimed to quantify the enrollment disparities
in prostate cancer (PC) clinical trials over the last three decades. Methods: MEDLINE
and Embase were searched to identify primary reports of prostate cancer RCTs (1989-
2020). Data for trial characteristics, the proportion of trials reporting race, ethnicity and
age, and the proportion of patients by race, ethnicity and age enrolled in trials were
summarized using descriptive statistics. Enrollment incidence ratios (EIR), which com-
pare trial enrollment against global estimates of incidence in age-related subgroups (ac-
quired from the Global Burden of Disease database) and U.S. population-based
estimates of racial/ethnic subgroups (acquired from the SEER 18 incidence database)
were calculated. Individual trial EIRs were pooled using random-effects meta-analyses
to account for the substantial heterogeneity between trials. Multivariable meta-regres-
sion was used to explore associations between key trial characteristics and EIR. Annual
percentage changes (APC) over the last three decades in enrollment disparities were an-
alyzed using the Joinpoint Regression Analysis. Results: 281 trials from 1989 to 2020
with 99,588 patients were included in this analysis. 107 trials reported race (38%), of
which only 25 trials (9%) reported data on all 5 U.S. racial categories (Black, White,
Asian, Pacific Islander and Native American. 255 (91%) trials reported mean or median
but only 71 trials (25%) specifically reported the enrollment proportion of older adults
(age > 65 years). Clinical outcomes by race and age were reported in 9 (8%) and 37
(14%) trials, respectively. Results from meta-analyses showed that Black patients
(summary EIR: 0.42 [95% CI: 0.35 - 0.51]), Hispanics (summary EIR: 0.50 [95% CI:
0.37 - 0.68]) and older adults (summary EIR: 0.95 [95% CI: 0.91 - 0.99]) were under-
represented in trials relative to their population estimates. Significantly fewer Black par-
ticipants (EIR for Black patients = 0.42, EIR for White patients = 0.99; p < 0.0001),
Hispanic participants (EIR for Hispanics = 0.50, EIR for non-Hispanics = 1.00; p =
0.001) and older adults (EIR for older adults = 0.95, EIR for younger adults = 1.06;
p = 0.037) were enrolled. Representation of Black patients decreased significantly from
1989-2019 (APC: -4.25), while Hispanic representation increased significantly from
2000-2020 (APC: 5.89). Meta-regression showed Black patients were particularly un-
derrepresented in larger-size trials (p < 0.0001). Conclusions: Black representation in
PC clinical trials is less than 50% of their expected share based on cancer incidence
and it has consistently decreased over last three decades, contributing to the disparities
experienced by the population. Research Sponsor: None.

27 Poster Session

Association between health-care system and prostate cancer mortality for
African American men with localized and metastatic prostate cancer. First
Author: Tyler J. Nelson, University of California, San Diego, La Jolla, CA
Background: African American (AA) men with prostate cancer (PC) present with more ad-
vanced disease and have worse survival than comparable non-Hispanic White (White)
men. Recent studies suggest that receiving care within an equal access setting may at-
tenuate these disparities. We hypothesize that AA men receiving care within the Veter-
ans Health Administration (VHA) will have improved outcomes compared to AA men
receiving care in the general population as assessed by the Surveillance, Epidemiology,
and End Results (SEER) database. Methods: We identified AA men diagnosed with PC
between 2004 and 2015 in the VHA and SEER. For comparisons of covariate distribu-
tions across subgroups, we used the chi-squared test with continuity correction. We ana-
lyzed the cumulative incidence (with 95% confidence intervals (CIs)) of PC specific
mortality (PCSM) in the VHA and SEER. Additionally, multivariable Cox proportional
hazards models controlling for demographic information were performed. Results: The
cohort included 85,409 AA men (VHA: 27,415, SEER: 57,994). Median follow-up was
4.79 years in the VHA and 5.16 years in SEER. In the VHA, AA men were more likely to
present with localized disease (VHA 94.7% vs SEER 86.4%, p < 0.001) and less likely
to have metastatic disease (3.2% vs 4.3%, p < 0.001). The 5-year cumulative inci-
dence of PCSM was lower for patients in the VHA (VHA: 3.8% [CI: 3.5-4.1%] vs. SEER:
5.0% [CI: 4.8-5.2%], p < 0.001). The PCSM difference was largest in men with meta-
static disease. In metastatic patients, cumulative incidence of PCSM at five years was
significantly lower in the VHA (VHA 52.5% [CI: 48.0-56.5%] vs. SEER 64.8% [CI:
62.3-67.1%], p < 0.001). In contrast, AA men with localized disease had similar
PCSM in the VHA and SEER (VHA 2.4% [CI: 2.2-2.6%] vs. SEER 2.6% [CI: 2.4-
2.7%], p = 0.09 at five years). On multivariable analysis, VHA system was associated
with lower PCSM [Hazard Ratio (HR): 0.91, p< 0.001]. There was a significant interac-
tion between VHA system and distant metastases at diagnosis [p < 0.001] indicating
larger differences in PCSM by healthcare system in metastatic patients as compared to
localized patients. VHA system was associated with reduced PCSM in metastatic pa-
tients [HR 0.84, p < 0.001] but not in localized patients [HR 0.96, p = 0.13]. Conclu-
sions: AA men in the VHA had a significantly lower incidence of PCSM than those in the
SEER database, especially for those who presented with distant metastases at diagno-
sis. Future work should examine how cost and access to care affect disparities in out-
comes for AA men. Research Sponsor: None.

28 Poster Session

Racial disparity in survival of African-American (AA) patients diagnosed with
metastatic prostate cancer: Analysis of surveillance epidemiology and end
results program. First Author: Muhammad Zain Farooq, Moffitt Cancer
Center, Tampa, FL
Background: Amongst all cancers in men, prostate cancer (PCa) is the most com-
mon cancer, and the second leading cause of death. Racial disparities in PCa
care in the United States (US) are known to exist. However, it is not clear if this
disparity is also noted specifically in patients diagnosed with metastatic PCa
(metaPCa). We analyzed the Surveillance Epidemiology and End results Program
(SEER) 18 registry, to determine the racial disparity in survival of AA patients di-
agnosed with metaPCa compared to other races recorded in this registry. Methods:
Cancer incidence data was obtained from the SEER 18 registry (2000-2018).
The data was analyzed using StataMP 16 (StataCorp) software. Demographic and
clinical outcomes were recorded from the registry. We performed univariate Cox
regression using proportional hazard model and obtained Kaplan Meier curves to
look at the difference in survival based on different age groups and race. Results:
A total of 51,979 cases were identified with metaPCa, out of whom 75.8% were
Whites. 40,579 deaths were recorded. Mean age group of patients with metaPCa
were 70-74 years. Grade 3 poorly differentiated adenocarcinoma was noted in
54.6% patients. There was no statistically significant difference in survival of AA
patients with metaPCa compared to Non-Hispanic Whites (NHW) (Hazard Ratio
(HR): 0.99; 95%CI 0.96,1.03 p = 0.71) or Alaskan and American Natives
(AIAN) with metaPCa (HR:1.048; 95%CI 0.91,1.21 p = 0.539). AA with metaP-
Ca had a statistically better outcome compared to Asian and Pacific Islanders
with metaPCa (HR:0.775; 95%CI 0.731,0.821 p = 0.00). Amongst patients
with less than 65 years of age with metaPCa, AA patients had statistically better
survival than NHW (HR: 0.94; 95% CI 0.89-0.98 p = 0.05). No statistically sup-
ported racial disparity in survival was observed in patients above 65 years with
metaPCa (AA to NHW patients- HR: 0.99; 95% CI 0.96,1.03 p = 0.71). Conclu-
sions: Although racial disparities exist in survival of all patients diagnosed with
prostate cancer, when it comes to those with metaPCA, there is no statistically
supported racial disparity amongst AA patients compared to NHW, except for
those who are younger than 65 years where white patients have a worse outcome
compared to AA diagnosed with metaPCa. Research Sponsor: None.

29 Poster Session

Impact of COVID-19 on the incidence of prostate cancer among White and
Black Veterans. First Author: Kyung Min Lee, VA Informatics and
Computing Infrastructure, VA Salt Lake City Health Care System, Salt
Lake City, UT
Background: Early-stage prostate cancer (PCa) is typically detected on prostate-specific
antigen (PSA) screening and subsequent prostate biopsy, healthcare interventions that
are considered routine elective procedures. The COVID-19 pandemic disrupted routine
healthcare screenings and interventions. We sought to determine whether delayed
screening and diagnostic workup of PCa was associated with increased rates of incident
PCa, high-grade Gleason, and metastatic disease at diagnosis. Methods: We used the
Corporate Data Warehouse of the Veterans Health Administration to collect PSA, pros-
tate biopsy, PCa diagnosis, Gleason score, and metastasis information of White and
Black Veterans aged 40 years or older newly diagnosed with PCa from January 2019
through June 2021. For each month, we calculated rates of PSA, prostate biopsy, and
incident PCa per 100,000 men and plotted monthly rates by race. We performed de-
scriptive analyses to compare age at first PSA, age at diagnosis, baseline PSA, Gleason
scores, and metastasis pre- and post-January 2020, the month in which the U.S. de-
clared COVID-19 a public health emergency. Results: The decrease in the rate of PSA
screening immediately after January 2020 was similar in both White and Black Veterans
(7% vs. 6%). However, the magnitude of reduction in the rate of prostate biopsy and
the rate diagnosis of incident PCa were five times larger among Black Veterans com-
pared to White Veterans (11% vs. 2% for both biopsy and diagnosis rates). Among the
17,771 White and 9,610 Black Veterans with incident PCa, the rate of Gleason of 4+3
or greater and the rate of metastatic disease at diagnosis increased three months after
the pandemic in both race groups with comparable magnitude (2-3% increase in high-
grade Gleason, 1% increase in metastatic disease). Conclusions: Utilization patterns in-
dicated that while the decrease in PSA screening after the pandemic was similar in
White and Black Veterans, reductions in prostate biopsy and diagnosis of incident PCa
were five times greater in Blacks than Whites. Further research including risk-adjusted
modeling is needed to determine whether Black Veterans were disproportionately affect-
ed by the pandemic-related disruptions in PSA screening and diagnostic workup of pros-
tate cancer. Research Sponsor: U.S. Department of Veterans Affairs.

Patient characteristics of incident prostate cancer cases by race before and three months after COVID-19 pandemic.

White Black

Pre Post Pre Post

Number of patients 10,316 7,455 5,363 4,247

Gleason≥ 4+3 (%) 4297 (42) 3348 (45) 2164 (40) 1775 (42)

Metastatic at diagnosis (%) 1086 (11) 901 (12) 433 (8) 402 (9)

Age at first PSA, median (IQR) 59 (11) 59 (11) 53 (12) 53 (11)

Age at diagnosis, median (IQR) 70 (7) 71 (8) 65 (10) 65 (11)

PSA at diagnosis, median (IQR) 7.0 (6.2) 7.3 (6.7) 7.2 (6.8) 7.3 (7.4)
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30 Poster Session

Trends in prostate cancer mortality in the United States of America, by state
and race, from 1999 to 2019: Estimates from the Centers for Disease
Control WONDER database. First Author: Chinmay Jani, Department of
Medicine, Mount Auburn Hospital, Cambridge, MA
Background: In the United States of America (USA), prostate cancer is the most com-
mon cancer in men, and it remained the second leading cause of cancer related mortali-
ty. It has a disproportionate burden of disease among minorities. In particular, African
American (AA) men have a higher incidence and more aggressive disease course. Our
study compares trends in prostate cancer mortality in the United States of America
(USA) by race and state from 1999 to 2019. Methods: We used the Center for Disease
Control (CDC) WONDER database using ICD-10 code C61 to extract mortality data for
malignant prostate cancer. Age standardized death rates (ASDRs) are reported per
100,000 population using the USA standard population. ASDRs were divided into
American Indian or Alaskan Native, Asian, Black or African American and, Whites and
reported by year for each state. Due to the lack of available data in many states, state-
wise analyses were done for white and African American men only. We used Joinpoint
regression analysis for trends comparison. Results: Between 1999 and 2019, data was
analyzed from 50 states of the USA, of which four started collecting data from 2000,
one from 2001, one from 2008, and one from 2009. Three states had data until 2018
only. Data was missing for African American men in 17 states. In 2019, ASDR in Afri-
can American (13.4/100,000) was significantly higher than Whites (7.3/100,000)
(p<0.001). The highest ASDR for African American was observed in Nebraska (33.5/
100,000), followed by Wisconsin (17.7/100,000). In contrast, the highest ASDR for
whites was observed in Alaska (11/100,000), followed by Utah (10.5/100,000) ASDR
decreased by 31.8% in White men at the national level, compared to a decline of
44.6% in African American men. ASDR decreased in all states for both races. For White
men, the widest drops were in South Dakota (-45.9%) and Kentucky (-47.0%), and the
lowest declines in New Hampshire (-11.5%) and Alaska (-16.0%). For African Ameri-
can men, the largest decreases were in Delaware (-57.8%) and Nevada (-55.3%), and
the smallest declines were in Kentucky (-14.9%) and Wisconsin (-20.3%). Conclusions:
During the last 20 years, the mortality rate from prostate cancer has consistently
dropped in all the states of the USA and for all races. Even though a higher decrease in
ASDR was observed in the African American and Asian racial groups, ASDR is still high-
er in African Americans as compared to Whites. Research Sponsor: None.

Prostate cancer age-standardized death rate in the USA. (per 100,000 population).

Race 1999 (95% CI) 2019 (95% CI) Percentage change

African American 24.2 (23.6-24.9) 13.4 (13.1-13.8) -44.6

White 10.7 (10.5-10.8) 7.3 (7.2-7.4) -31.8

American Indian or Alaskan Native 6.3 (4.8-8.1) 5.1 (4.3-5.9) -19.04

Asian 5.8 (5.1-6.5) 3.2 (3-3.5) -44.82

Total 11.6 (11.5-11.8) 7.7 (7.6-7.8) -33.62

31 Poster Session

Tailoring 4Kscore thresholds to multiparametric MRI results. First Author:
Daniel R Nemirovsky, George Washington University School of Medicine
and Health Sciences, Washington, DC
Background: 4Kscore was developed and validated agnostic to prostate multiparametric
MRI (mpMRI) findings, with current clinical paradigms utilizing a value of 7.5% to de-
lineate the potential for high-grade disease. A growing body of evidence suggests im-
proved diagnostic utility when used in conjunction with mpMRI results. Incorporation of
mpMRI PIRADS scores may have potential to enhance diagnostic accuracy of 4Kscore,
especially for non-definitive lesions. This study aims to examine the optimal 4Kscore
threshold in PIRADS 3/4 lesions to maximize test utility and help guide clinical deci-
sion-making. Methods: A single-institution review of all patients with recorded 4Kscore,
prostate MRI with dominant PIRADS 3/4 lesions, and final biopsy pathology from
2016-2020 was conducted from an IRB-approved database. Clinically significant pros-
tate cancer (csPCa) was defined as Gleason score ≥3+4 on final biopsy. Receiver operat-
ing characteristic curves were generated, and the primary data point was chosen to
maximize sensitivity and specificity. Results: 88 patients with dominant PIRADS 3
(n = 40) or PIRADS 4 (n = 48) lesions were identified. For patients with PIRADS 3 le-
sions, area under the curve (AUC) was 0.8083 (p < 0.0039) with optimal 4Kscore
threshold to detect csPCa as 18.5% (sensitivity = 70.00%, specificity = 80.00%).
Negative predictive value (NPV) at 4Kscore of 18.5% in PIRADS 3 lesions was 0.93. In
patients with dominant PIRADS 4 lesions, AUC was 0.7735 (p < 0.002), and optimal
threshold to detect csPCa was 21.5% (sensitivity = 70.59%, specificity = 76.67%).
NPV at 4Kscore of 21.5% in PIRADS 4 lesions was 0.82. Conclusions: Stratification of
mpMRI PIRADS 3/4 lesions suggests that utilization of more permissive 4Kscore
thresholds can improve prediction of csPCa without sacrificing NPV, especially for PI-
RADS 3 lesions. These findings may enhance risk-adapted prostate cancer screening,
reduce unnecessary prostate biopsies, and optimize clinical management. Research
Sponsor: None.

32 Poster Session

Predicting the outcome of mCPRC patients after Lu-177 PSMA therapy
using semi-quantitative and visual criteria in baseline PSMA PET: An
international multicenter retrospective study. First Author: Masatoshi Hotta,
University of California Los Angeles, Los Angeles, CA
Background: The aim of this study was to assess the use of the baseline PSMA parotids
uptake as a reference to determine eligibility for Lu-177 PSMA radioligand therapy
(RLT) by using semi-quantitative and standardized visual criteria. Methods: We con-
ducted a retrospective cohort study using a multicenter dataset 270 men with mCRPC
treated with Lu-177 PSMA (Gafita A, Lancet Oncol 2021). For quantitative analysis,
semi-automatic segmentation software (qPSMA) divided men into three groups accord-
ing to the SUVmean ratio of whole-body-tumor to parotid glands: (high) > 1.5; (interme-
diate) 0.5 - 1.5; (low) < 0.5. For visual analysis, ten nuclear medicine physicians with
(n = 5) and without (n = 5) clinical experience in Lu-177 PSMA RLT ( > 50 cases) read
each baseline PSMA PET 3D maximum intensity projection (MIP) images, and classi-
fied the patients into three groups: (high) most ( > 80%) of the lesions show higher up-
take than parotid glands; (intermediate) neither “low” nor “high”; (low) most ( > 80%)
of the lesions show lower uptake than parotid glands. In case of inter-reader disagree-
ment, a majority vote was used. Outcome measures included PSA-progression free-sur-
vival (PSA-PFS), overall survival (OS), and PSA decline of ≥50% (PSA50). Fisher’s
exact test and Kaplan–Meier analysis with the log-rank test was performed for PSA50
and survival analysis, respectively. Results: 237 men were analyzed after excluding 33
men with more than half of the parotid glands out of the PET scan field-of-view. The
number of the patients in the high, intermediate, and low groups were 106/237
(44.7%), 96 (40.5%), and 35 (14.8%) for visual criteria, and 56 (23.6%), 163
(68.8%), and 18 (7.6%) for quantitative analysis, respectively. The inter- and intra-
readers reproducibility of the visual scoring showed substantial (Fleiss’ weighted Kappa:
0.68) and almost perfect (Cohen’s weighted Kappa (mean): 0.83) agreement, respec-
tively. The median PSA-PFS was 6.7, 3.8, and 1.9 months (p < 0.001); and 7.2, 4.0,
and 1.9 months (p < 0.001) in the high, intermediate, and low expression groups by vi-
sual and quantitative criteria, respectively. The PSA50 was 63.2%, 33.3%, and 17.1%
(p < 0.001), and 69.6%, 38.7%, and 16.7% (p < 0.001) in the high, intermediate,
and low expression groups by visual and quantitative criteria, respectively. OS was lon-
ger in the high PSMA expression group than in the intermediate + low (i.e., non-high)
group by visual (14.3 vs.11.0 months (p = 0.038)) and quantitative criteria (15.0 vs.
11.7 months (p = 0.013)). Conclusions: Tumor-to-parotid uptake using a simple visual
or semi-quantitative measure is a valuable prognostic biomarker for response in men
with mCRPC treated with Lu-177 PSMA RLT. Research Sponsor: None.

33 Poster Session

Predictive factors for effectiveness from novel androgen-receptor-axis-
targeted agents in patients with metastatic prostate cancer. First Author:
Koshiro Nishimoto, International Medical Center, Saitama Medical
University, Hidaka, Japan
Background: About a half of men with prostate cancer progress to metastatic castration-
resistant prostate cancer (mCRPC) one year after the initiation of androgen-deprivation
therapy (ADT), whereas approximately 20 % of men keep the sensitivity to ADT more
than 5 years. Several novel androgen-receptor-axis-targeted agents (ARATAs) were de-
veloped for the treatment of mCRPC, and improved overall survival (OS) in patients with
mCRPC; however, to which patients these ARATAs were more beneficial is yet to be de-
termined. We conducted this study to identify factors that predict effectiveness from
ARATAs for mCRPC. Methods: We previously performed a multicenter study to deter-
mine prognostic factors including bone scan index (BSI) in patients with metastatic hor-
mone sensitive prostate cancer (n = 148) and mCRPC (n = 99) , which showed that BSI
was one of the significant determinants of 3-year OS (PROSTAT-BSI study). The pa-
tients with mHSPC progressed to mCRPC (n = 101). Among these mCRPC patients, 69
patients received treatments with or without ARATAs, because the patients were re-
cruited before and after approval of ARATAs in Japan. We used the data of the 69 pa-
tients to identify predictors for effective use of ARTA. The cohort was divided into two
groups according to patient factors by several thresholds, and these two cohorts were
further divided into two subgroups: those who received and did not receive ARATAs
(abiraterone or enzalutamide). OS was compared between these two cohort groups to
evaluate contribution of each factor. Categorical values were analyzed in the same way,
although no threshold setting was required. Results: Factors, in which the significant
treatment effect from ARATAs was observed between subgroups in only one group (eg.
age < 71.4 vs age ≥ 71.4), were age ( < 71.4 years); serum levels of C-reactive protein
(≥0.16 ng/mL), alkaline phosphatase (≥548 U/L), and type 1 collagen C-terminal telo-
peptide ( < 6.4 ng/mL); time to PSA progression after ADT ( < 8.9 months); lowest PSA
level (≥1 ng/mL) after ADT; and rate of PSA decline 3 month after ADT ( < .987).
Whereas, no significant difference was observed between two groups in cohorts divided
by hemoglobin level, PSA before ADT, Gleason score, and BSI. Conclusions: This study
identified the predictors of the effectiveness from ARATAs. In addition, the number of
bone metastases (corresponding to BSI) and Gleason score, which were considered as
high-risk factors in the LATITUDE study and disease volume in the CHAARTED criteria,
may not be useful for predicting the effectiveness from ARATAs. Research Sponsor:
None.
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34 Poster Session

Dual-tracer PET/CT-targeted, mpMRI-targeted, systematic biopsy, and
combined biopsy for the diagnosis of prostate cancer. First Author: Dongxu
Qiu, Department of Urology, National Clinical Research Center for
Geriatric Disorders, Xiangya Hospital, Central South University,
Changsha, China
Background: Growing evidence proved the efficacy of multiparametric MRI
(mpMRI) and prostate-specific membrane antigen (PSMA) positron emission to-
mography/computed tomography (PET/CT)-guided targeted biopsy (TB) in pros-
tate cancer (PCa) diagnosis, but there is no direct comparison between mpMRI-
TB and PSMA PET/CT-TB. Gastrin-releasing peptide receptor (GRPR) highly ex-
pressed in PCa, which can compensate for the unstable expression of PSMA in
PCa. Therefore, we designed a study to compare the efficiency of mpMRI-TB,
dual-Tracer (GRPR and PSMA) PET/CT-TB, systematic biopsy, and combined bi-
opsy for the diagnosis of prostate cancer. Methods: 112 suspicious PCa patients
were enrolled from September 2020 and June 2021 in this prospective and com-
parative effectiveness study. Patients with positive dual-tracer PET/CT or mpMRI
results underwent TB and all enrolled patients underwent SB after TB. The prima-
ry outcome was the detection rates of PCa in different biopsy strategies. Second-
ary outcomes were the performance of three imaging methods, omission
diagnostic rates, and upgrading and downgrading of biopsy samples relative to
those of prostatectomy specimens in different biopsy strategies. Results: In 112
men, clinically significant PCa (grade group≥2) accounted for 34.82% (39/112)
and nonclinically significant PCa (grade group = 1) accounted for 4.46%
(5/112). 68Ga-PSMA PET/CT-TB achieved higher PCa detection rate (69.77%)
and positive ratio of biopsy cores (0.44) compared with SB (39.29% and 0.12)
and mpMRI-TB (36.14% and 0.23), respectively (P < 0.005). Dual-tracer PET/
CT as a triage test avoided 52.67% (59/112) unnecessary biopsy, whereas dual-
tracer PET/CT-TB plus SB achieved high detection rate (77.36%) without mis-
diagnosis of csPCa. Conclusions: Dual-tracer PET/CT could screen patients for
avoiding unnecessary biopsy. Dual-tracer PET/CT-TB plus SB might be a more ef-
fective and promising strategy for definite diagnosis of clinically significant PCa
than mpMRI-TB. Research Sponsor: the key Research and Development program
of Hunan Province (2021SK2014)., the National Natural Science Foundation of
China (91859207), the National Natural Science Foundation of China
(81800590, 81902858, 81902606), and Natural Science Foundation of Hu-
nan Province (2020JJ5882, 2020JJ5949, 2020JJ5891).

35 Poster Session

Piflufolastat F 18-PET/CT in prostate cancer patients: An analysis of
OSPREY (Cohorts A and B) standardized uptake value (SUV) results stratified
by PSA and gleason score. First Author: Michael A. Gorin, Johns Hopkins
University School of Medicine, Baltimore, MD
Background: The OSPREY clinical trial was a phase 2/3 prospective study of prostate specific membrane
antigen (PSMA) PET/CT using piflufolastat F 18. Piflufolastat F 18 (aka 18F-DCFPyL or PyL) is a novel
PSMA-targeting radiopharmaceutical approved for imaging of PCa pts both at initial staging and for dis-
ease recurrence. Here we describe SUV results by biopsy status, baseline PSA levels, and Gleason score
(GS). Methods: Piflufolastat F 18 -PET/CT was evaluated in men with NCCN high-risk PCa scheduled to
undergo radical prostatectomy with pelvic lymphadenectomy (RP-PLND) (Cohort A) and men with radio-
logically suspected recurrent/metastatic PCa (Cohort B). A single IV dose of 9 mCi (333 MBq) of piflufo-
lastat F 18 was administered followed by PET/CT acquisition 1-2 hours later. Piflufolastat F 18 uptake
in various lesion locations as defined by maximum and peak SUV (SUVmax, SUVpeak) were determined
by three blinded, independent central readers for each tissue (e.g., bone, lymph nodes (LN), soft tis-
sue). To measure SUVs, the reader placed a volume of interest (VOI) on each identified lesion. SUVmax
was defined as the maximum single-voxel SUV within the VOI. SUVpeak within the VOI was defined as
the average SUV within a fixed-sized VOI (1 cm diameter sphere), representing the cluster with the high-
est average SUV. Results: 345 men underwent piflufolastat F 18-PET/CT. Cohort B (n = 93 evaluable)
SUVmax and SUVpeak were significantly higher for biopsy positive (+) (one biopsy lesion/pt) when com-
pared to biopsy negative (-) lesions from bone and LN. SUVpeak for biopsied bone and LN (Cohort B) ap-
peared to increase with rising baseline PSA. In high-risk PCa pts, SUVpeak for prostate (Cohort A; n =
252 evaluable) increased with baseline PSA and were highest for GS 9-10 (Table). Conclusions: Piflufo-
lastat F 18-PET/CT uptake was significantly higher in biopsy + lesions and increased with baseline PSA.
Prostate SUVpeak was highest for GS 9-10. Clinical trial information: NCT02981368. Research Spon-
sor: Progenics Pharmaceuticals, a Lantheus company.

Lesion site

UVmax* SUVpeak*

Biopsy + Biopsy -

P-value

Biopsy + Biopsy -

P-valuemedian n median n median n median n

Cohort B Bone 15.4 38 2.5 15 0.0046 14 38 5 15 0.0031
LN 28.1 29 2.1 6 0.0012 19.3 29 1.8 6 0.0012

Soft tissue 30.1 6 2 1 0.2578 23.8 6 1.5 1 0.2578

*Cohorts A&B Aorta SUVmean ref.: 1.45 (n = 320) & 1.43 (n = 25) for Biopsy + & Biopsy -, respectively
SUVpeak Lesion site PSA (ng/mL)

0 to < 0.2 0.2 to < 4 4 to < 20 20 to < 50 ≥50

median n median n median n median n median n

Cohort B Bone 1.3 4 5.43 17 11.3 20 9.7 6 9.4 6
LN 1.7 1 1.8 5 8.7 9 38.3 6 17 14

Soft tissue 0 0 55.33 2 59.2 1 0 0 10.3 4

Cohorts A&B Aorta (SUVmean ref.) 1.7 5 1.4 43 1.4 218 1.4 46 1.4 32

Cohort A Prostate 0 0 5.7 18 6.6 187 10.8 34 27.6 9

SUVpeak Lesion site GS
≤6 3+4 4+3 8 9-10

median n median n median n median n median n

Cohort A Prostate 5 2 5.5 48 7.8 81 6.1 25 8.2 88
Bone 0 0 0 0 2.4 10 2.5 3 1.8 10

LN 0 0 2.2 2 2.7 7 2.9 3 3.4 29

Soft tissue 0 0 5.6 2 7.1 4 0 0 8.5 11

Cohorts A&B Aorta (SUVmean ref.) 1.2 2 1.4 48 1.5 83 1.4 26 1.5 88

36 Poster Session

Kinetics of PSMA PET uptake in prostate cancer lesions after radiation
therapy: A single-center retrospective study. First Author: Masatoshi Hotta,
University of California Los Angeles, Los Angeles, CA
Background: The kinetics of PSMA PET uptake in prostate cancer lesions after radiation
therapy (RT) is unknown. The aim of this study was to assess the patterns of PSMA PET
uptake in irradiated lesions using serial PSMA PET/CT scans. Methods: This was a sin-
gle-center retrospective study that included patients with prostate cancer who under-
went one PSMA PET/CT scan before RT and at least one other scan after RT between
November 2016 and July 2021. One reader (M.H.) analyzed the target lesions uptake
by visual criteria (uptake above background) and semi-quantitative analysis. Lesions
with and without residual uptake were compared for 1) time-interval after RT, 2) lesion
tissue type (prostate, prostate bed, lymph node, and bone), 3) RT type (stereotactic
body RT, intensity-modulated RT, three-dimensional conformal RT, and proton thera-
py), 4) baseline uptake intensity (SUVmax), and 5) PSMA-derived tumor volume
(PSMA-TV). Lesions with residual uptake were followed-up. Diagnosis of recurrence was
made by biopsy or subsequent PSMA PET/CT where increased PSMA uptake from the
previous scan was considered a recurrence. Results: A total of 108 patients with avail-
able clinical and imaging data on 257 irradiated lesions (lymph node: n = 126; bone:
n = 98; prostate: n = 25; prostate bed: n = 8) were included. The median time from end
of RT to follow-up PET was 10.6 (range: 0.4-51.7) months. Residual uptake after RT
was observed in 90/257 (35.0%) of the irradiated lesions. The mean decrease in SUV-
max on the follow-up PET performed at < 3, 3-6, 6-9, and 9-12 months post-RT were
41.4%, 53.8%, 65.6%, and 69.7% (p = 0.004). Residual uptake was more commonly
seen in the prostate (prostate 68.0%; bone 40.8%; prostate bed 25.0%; lymph node
24.8%, p < 0001), and associated with higher baseline uptake and lesion size: (residu-
al uptake pos. vs neg.) SUVmax 9.5 vs 6.4, p < 0.001; PSMA-TV 1.7 vs 1.0 ml, p =
0.002. In multivariate logistic regression analysis, shorter time after RT, higher baseline
SUVmax, and target lesions in the prostate were independently associated with residual
uptake. Among the lesions with residual uptake, 28/90 (31.1%) lesions were subse-
quently evaluated by biopsy and/or follow-up PSMA PET, and 6/28 (21.4%) lesions
were eventually diagnosed as recurrence. Risk factors of recurrence were a residual up-
take observed after a long time-interval from the end of RT (recurrence vs non-recur-
rence: 15.8 vs 3.7 months, p = 0.002) in the prostate lesion (prostate 50.0%; bone
12.5%; lymph node 0.0%, p = 0.044). When using a cutoff value of> 8.6 months after
RT, the presence of residual uptake was diagnostic of recurrence with a sensitivity of
0.83 and specificity of 0.86 (AUC: 0.92). Conclusions: The PSMA PET uptake of irradi-
ated lesion decreases gradually over one year, while the uptake in the prostate tends to
remain longer than in bone and lymph node lesions. A persistent uptake 9-12 months
after RT is highly suggestive of recurrence. Research Sponsor: None.

37 Poster Session

Quantitative assessment of PSMA imaging before and after 177Lu-PSMA-
617 treatment in a Ph I/II trial. First Author: Jones T. Nauseef, New York-
Presbyterian Hospital/Weill Cornell Medical Center, New York, NY
Background: We have previously reported a dose-intense single-cycle of 177Lu-PSMA-
617 was effective in pretreated patients with mCRPC without requiring PSMA-positive
imaging for enrollment. Prior post-hoc analyses of these data using approximate quanti-
fication of exclusively the most PSMA-positive disease sites have demonstrated associa-
tions between PSA response and PFS with pre-treatment 68Ga-PSMA11-PET signal.
Greater sophistication in pre- and post-treatment evaluation of PSMA-expression in tu-
mor and normal organs may allow for better patient selection and prediction of toxic-
ities. Methods: A total of 50 patients were treated on a phase I/II study of fractionated-
dose (D1, 15) 177Lu-617-PSMA. Quantification using artificial intelligence (AI) were
used to measure pre- and post-treatment PSMA signal intensity. Scoring cutoffs with
confidence intervals around scan variation were empirically established from a subset of
test/re-test of subjects within 24h without intervening therapy. A variety of measure-
ments were performed including SUVmean across all detectable tumor lesions, volume of
lesions, and SUVtotal (Total + Volume), as well as select normal organs and changes after
treatment. Associations with survival were tested via Cox proportional hazard models in
univariate analyses and associations with adverse events (AEs) and PSA responses were
via assessed via Wilcoxon rank sum tests. Results: 13 subjects were selected to com-
plete AI-based quantification and associated survival analyses. Among these, 10 (77%)
experienced any PSA decline, with 8 (62%) with PSA50 and 3 (23%)with PSA90. Me-
dian overall survival (OS) was 17.0 mos (10, NA) via Kaplan-Meier estimates. In univari-
ate analysis, pretreatment SUVmean was associated with improved PFS (HR 0.66, 95%
CI 0.49-0.90, p = 0.009) and OS (HR 0.81, 95% CI 0.65-1.00, p = 0.048). The met-
rics most strongly associated with PSA50 were pretreatment SUVmean (median [IQR]:
7.66 [6.52, 10.54] v 3.50 [3.02, 3.56] , p = 0.019) and SUV Total (14982 [11110,
20595] v 1303 [576, 1512] , p = 0.019), and change in Volume (-27 [-44, -20] v 145
[38, 154], p = 0.006) and SUVtotal (-57 [-67, -35] v 132 [9, 269], p = 0.030). Sub-
jects with xerostomia had higher salivary gland SUVmax (pretreatment and change in af-
ter treatment). Those with pain flare had lower pretreatment SUV scores (Mean, Max,
Total) in unaffected portions of bony skeleton. Conclusions: Sophisticated AI-based
quantification analysis of PSMA expression on pre- and post-treatment 68Ga-PSMA11-
PETs demonstrate associations with treatment efficacy (PSA response, OS), and associ-
ations between patient experience (AEs) and PSMA expression in non-tumor tissues. Ex-
pansion of this algorithm to a larger patient cohort may improve our ability to anticipate
toxicity by body-wide PSMA detection and predict treatment response. Clinical trial
information: NCT03042468. Research Sponsor: Weill Cornell Medicine, Other Founda-
tion, Other Government Agency, Pharmaceutical/Biotech Company, U.S. National Insti-
tutes of Health.
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38 Poster Session

68 Ga-PSMA PET/CT for preoperative lymph nosde staging of high-risk
prostate cancer. First Author: Axel Heidenreich, University Hospital of
Cologne, Cologne, Germany

Background: The present study evaluates the potential role of 68Ga-PSMA
PET/CT to detect pelvic lymph node metastases in newly diagnosed, treat-
ment-naïve high risk prostate cancer (PCa) patients prior to radical prosta-
tectomy and extended pelvic lymphadenectomy. Methods: A total of 165
men with newly diagnosed high risk PCa (ISUP grade 4/5, PSA > 20 ng/ml
or ≥cT3a) were included in this retrospective analysis. All men had under-
gone a transperineal MR fusion biopsy and all men underwent RPE with
epLND. Patients with neoadjuvant ADT, TRUS guided biopsies, previous ra-
diation or surgeries in the small pelvis were excluded. Imaging findings and
pathohistological findings were correlated and sensitivity, specificity, posi-
tive and negative predictive values were calculated. The correlation of clini-
cal and biopsy characteristics with PSMA PET/CT. Results: The median PSA
was 24.5 (6.7-185) ng/ml, the median number of dissected lymph nodes
was 21-5 (14-45). A total of 68/165 (41,2%) patients had lymph node me-
tastases (LNM) of which 43 (63.2%) were positive on PSMA-PET/CT where-
as 25 (36.8%) LNM were negative on PSMA PET/CT. 97/165 (58.8%) pts
had pN0 disease of whom 93 (95.9%) and 3 (4.1%) demonstrated negative
and positive PSMA PE/CT findings, resp. n = 47 had positive PSMA PET/CT
and 40 (85.1%) demonstrated LNM, 7 (14.9%) had pN0 disease. N = 118
had negative PSMA PET/CT of which 93 (78.8%) and 25 (21.2%) were true
and false negative, resp. Sensitivity was 63.2%, specificity was 97.0%, and
positive and negative predictive values were 93.5% and 78,8%, respective-
ly. 3564 lymph nodes were resected, 149 (4.2%) had LNM. 88/149
(59.1%) were detected on PSMA PET/CT and 61 (40.9%) were undetected.
On a per lymph node base, sensitivity and specificity were 40.4% and
94.5%, resp; positive and negative predictive values were 59.1% and
97.3%. Conclusions: PSMA-PET/CT has a high reliability to identify patients
with high risk PCA and LNM. If a positive lesion is detected, epLND is man-
datory due to high frequency of undetected small LNM. PSMA-PET/CT, is
superior to standard imaging and it might replace CT/MRI of the small pel-
vis. Research Sponsor: None.

39 Poster Session

Outcome of patients with PSMA-PET/CT screen failure by VISION criteria
and treated with 177Lu-PSMA therapy. First Author: Masatoshi Hotta,
University of California Los Angeles, Los Angeles, CA
Background: The VISION trial showed that 177Lu-PSMA can prolong survival and im-
prove the quality of life of patients with advanced mCRPC. The VISION trial used
PSMA-PET/CT to select patients for inclusion. Here, we evaluated the outcome of pa-
tients treated with 177Lu-PSMA who would have been screen failure (SF) by VISION-
PET criteria.Methods:We conducted a retrospective cohort study in our institutional da-
tabase of patients treated with ≥1 cycle of 177LuPSMA between November 2017 and
July 2021 (n = 74) and a multicenter dataset published previously (n = 230) (Gafita A,
Lancet Oncol 2021). One dual certified reader (M.H.) in nuclear medicine and radiology
blinded for patient outcomes reviewed the baseline PSMA-PET/CT scans to define eligi-
ble (VISION-PET-E) vs SF (VISION-PET-SF) patients. VISION-PET- SF criteria were de-
fined as:1) absence of metastatic lesion with uptake > liver background (i.e., low PSMA
expression) or 2) presence of ≥ 1 metastatic lesion measurable by CT (≥ 1 cm for bone
lesions with soft-tissue component (M1b) and solid/visceral organs lesions (M1c); ≥ 2.5
cm for lymph nodes lesions (N1-M1a)) with uptake ≤ liver background (i.e., PSMA-neg-
ative lesions). Outcome measures included PSA response rates (decline of ≥50%
(PSA50RR) and any decline (anyPSARR)), PSA-progression free-survival (PSA-PFS),
and overall survival (OS). Results: 3/304 patients (1%) were excluded (lost to follow-up
(n = 2), missing DICOM CT images (n = 1)). 272/301 (90.4%) of the analyzed patients
were VISION-PET-E while 29/301 (9.6%) were VISION-PET-SF: 8/301 (2.7%) with low
PSMA expression and 21/301 (7.0%) with PSMA-negative lesions, respectively. The
median follow-up time was 12.6 months (IQR: 7.0-21.3, range: 0.6-62.3). VISION-
PET-SF patients had a worse PSA50RR (21% vs 50%; p = 0.005), anyPSARR (41% vs
71%; p = 0.003), median PSA PFS (2.1 months (1.1-3.3) vs. 4.1 (4.0-5.8); p =
0.023)), and tended to have a shorter median OS (9.6 months (4.7-14.0) vs. 14.2
(12.6-15.9); p = 0.16) than the VISION-PET-E patients. Patients with PSMA-negative
lesion (n = 21) tended to have a worse response than those with low PSMA expression
(n = 8): median OS 8.2 months (4.4-11.0) vs. NA (11.1-NA) (p = 0.034), median PSA-
PFS 1.8 months (1.4-3.3) vs. 2.8 (1.1-5.7) (p = 0.44), PSA50RR 19% vs 25% (p =
1.00), and any PSARR 38% vs 50% (p = 0.68). Conclusions: Some have argued that
the low SF rate of 12.6% (126/1003) in the VISION trial may obviate the need for
PSMA-PET eligibility screening prior to 177Lu-PSMA. Here we report that VISION-PET-
SF patients had worse outcomes than VISION-PET-E patients in response to 177Lu-
PSMA therapy. The best management of patients with negative or low PSMA expressing
lesions is unknown. Combining 177Lu-PSMA with external-beam RT and/or with other
systemic therapy may be an effective therapeutic approach. Refinements in patient se-
lection for 177Lu-PSMA are needed to optimize patient outcomes. Research Sponsor:
None.

40 Poster Session

First results of the PROMPT trial: Precision oncology allocation in patients
with early castration-resistant prostate cancer following routine molecular
profiling. First Author: Iris S. H. Kloots, Department of Medical Oncology,
Radboud University Medical Center, Nijmegen, Netherlands
Background: Castration-resistant prostate cancer (CRPC) comprises distinct molecular
actionable subtypes. Radboudumc, a tertiary referral center for PCa, hosts a Molecular
Tumor Board (MTB), and frequently sees CRPC patients (pts) for referral for genetic
testing. In the period 2017-2020, almost 50% of heavily pre-treated CRPC pts received
a recommendation for a genetically matched therapy (GMT). In 2020 we initiated the
PROMPT trial (NCT04746300) to prospectively study the impact of routine early mo-
lecular characterization in CRPC. Increased GMT utilization of targeted- and immuno-
therapy may improve outcome and quality of life of pts with metastatic CRPC, and lead
to lower medical resource utilization (MRU). Here we report on first results from our ob-
servational trial. Methods: Within the PROMPT trial, prior to receiving first- or second
line standard of care CRPC therapy, up to 300 pts were offered molecular tumor charac-
terization with the TruSightOncology 500 panel (TSO500). Formalin-fixed paraffin-em-
bedded prostate or metastatic tissue biopsies were used, preferably newly obtained. To
assess both mutations and copy number alterations, the TSO500 required a minimal tu-
mor cell percentage (TC%) of 30%. Results were discussed within the Radboudumc
MTB for GMT recommendation. Actionable targets were defined per Precision Medicine
Working group criteria and, when druggable, within the Drug Rediscovery Protocol trial
(NCT02925234). All pts with tumor mutations carrying with a risk for cancer predispo-
sition were referred for genetic counselling. Follow-up with patient-reported outcomes
(EORTC QLQ-C30, EQ5D, BPI & EPIC-26 questionnaires) and MRU was conducted ev-
ery 3 months until withdrawal or death. Results: From February 2020 until October
2021 we included 284 consecutive CRPC pts with a median age of 70 years (range 46-
86) with a median follow-up of 6.8 months. Newly obtained biopsies and archival mate-
rial was used in 131 and 126 pts, respectively. Median TC% was 60% (range: 20-
90%). TSO500 results could be reported in 254 (89%) cases, with at least one putative
clinically relevant aberration in 188 evaluable pts (74%). In 100 pts (39,4%) ≥ 1 drug-
gable target was found. Most common actionable alterations were in PTEN (19%),
BRCA2 (9%) or in mismatch-repair genes or resulting in high tumor mutational burden
(5%). Out of the 100 druggable pts, 31 pts (31%) initiated a form of GMT, 4 pts (4%;
2 BRCA2, 2 PTEN) died prior to receiving GMT, in 65 pts (65%) GMT is pending as
they receive standard of care. Conclusions: Routine molecular profiling early in the
CRPC setting is feasible in a tertiary referral center with a MTB and high volume of
CRPC pts. Almost 40% CRPC pts harbored an actionable target with 31% of these pts
already allocated to a GMT. Failure rates of NGS were low at 11%. Research Sponsor:
VGZ - betaalbaar beter, Other Foundation, Paul Speth Foundation.

41 Poster Session

Do prostate MRI reports consider focal therapy when describing diagnostic
findings? A descriptive review and analysis of concordance among prostate
MRI reports and radical prostatectomy pathology reports. First Author: Tarik
Benidir, Cleveland Clinic Glickman Urological Institute, Cleveland, OH
Background: Focal therapy (FT) for prostate cancer (PCa) is becoming an attractive op-
tion for men seeking treatments that minimize the morbidity of whole gland therapy.
Prostate MRI reports should include lesion location, presence of bilateral extension and
presence of multifocality as these radiographic features are essential in selecting appro-
priate candidacy. We aim to evaluate concordance of disease between MRI and final pa-
thology reports. Methods: We conducted a retrospective review of pathology reports from
radical prostatectomies (RP) performed at our institution between 2016-2019, in pa-
tients whom also underwent pre-operative prostate MRI’s. The number and locations of
PI-RADS ≥ 3 lesions described in MRI reports were compared against the RP findings
and assessed for disease concordance in terms of lesion location, extent (unilateral vs.
bilateral extent) and/or the presence of tumor multifocality. Fischer’s exact test was
used for statistical analysis. Results: A total of 1593 patients underwent RP, among
which 416 (26.1%) had preoperative prostate MRI’s. A majority (65.3%) (n = 273/
416) of MRI’s reported a single PI-RADS > 3 lesion, 51/416 (12.3%) had negative
MRI’s and 22.1% (92/416) described >2 PI-RADS ≥ 3 lesions. A total of n = 388/416
(93.2%) had detailed descriptions of their MRI and path reports for comparative analy-
sis. MRI and final path tumor concordance with respect to unifocal extent or multifocal-
ity was low at 37.2%. When a single PI-RADS > 3 lesion was described, concordance
with final path was 37.6% as compared to 55.6% when >2 lesions were described (p =
0.006). Discordant findings at final path included the presence of tumor multifocality
(80.7%) or the extent of a unifocal lesion (19.3%). Lesions crossing the midline were
uncommonly reported on MRI (16%). When prostate midline assessment was included
in the evaluation of lesion extent, the degree of concordance with final pathology im-
proved from 33.3% to 64.2% (p = 0.038). Conclusions: Prostate MRI reports have a
large discordance with RP reports. Tumor multifocality and/or unifocal disease crossing
the midline may not hold significant meaning if the disease is ultimately organ confined
and the treatment is aimed at the whole gland. However, in the context of focal therapy,
these findings are of germane importance. Radiologists are encouraged to consider focal
therapy as a treatment strategy when describing MRI findings and acknowledge the im-
portance of tumor multifocality/bilaterality in this context. Research Sponsor: Internal
funding.
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42 Poster Session

Novel framework for treatment response evaluation using PSMA-PET/CT in
patients with metastatic castration-resistant prostate cancer (RECIP): An
international multicenter study. First Author: Andrei Gafita, University of
California, Los Angeles, Los Angeles, CA

Background: We aimed to develop a novel framework for Response Evaluation Cri-
teria In PSMA-PET/CT (RECIP) 1.0 and a composite response classification
which combines responses by PSA measurements and by RECIP 1.0 (PSA+RE-
CIP). Methods: This was an international, multicenter, retrospective study. 124
men with mCRPC who underwent 177Lu-PSMA therapy and received PSMA-PET/
CT at baseline (bPET) and at interim at 12 weeks (iPET) were included. Pairs of
bPET and iPET were interpreted by consensus among three blinded readers for
appearance of new lesions. Tumor lesions were segmented and total PSMA-posi-
tive tumor volume (PSMA-VOL) was obtained. Appearance of new lesions and
changes in PSMA-VOL were combined to develop RECIP 1.0, which was defined
as: complete response (RECIP-CR: absence of any PSMA-ligand uptake on iPET),
partial response (PSMA-PR: decline ≥30% in PSMA-VOL and no appearance of
new lesions), progressive disease (RECIP-PD: increase ≥20% in PSMA-VOL and
appearance of new lesions), stable disease (RECIP-SD: any condition but RECIP-
PR or RECIP-PD). Changes in PSA levels at 12 weeks by PCWG3 were recorded.
Responses by PSA+RECIP were defined as: response (PSA decline ≥50% or RE-
CIP-PR/CR) and progression (PSA increase ≥25% or RECIP-PD). Study’s primary
outcome measure was the prognostic value of RECIP 1.0 for overall survival (OS).
Secondary outcome measure was the prognostic accuracy (C-index) of PSA+RE-
CIP vs PSA responses. Results: Patients with progressive disease (RECIP-PD;
n=39; 8.3 mo) had shorter OS compared to patients with stable disease (RECIP-
SD; n=47; 13.1 mo; p<0.001) and to those with partial response (RECIP-PR;
n=38; 21.7 mo; p<0.001). PSA+RECIP had superior C-indices in identifying res-
ponders and progressors compared to PSA only: 0.65 vs 0.62 (p=0.028) and
0.66 vs 0.63 (p=0.044), respectively. Conclusions: PSMA-PET/CT by RECIP 1.0
is prognostic for OS and can be used as a response biomarker to monitor efficacy
of 177Lu-PSMA in men with mCRPC. PSA+RECIP may be used as a novel com-
posite endpoint in mCRPC clinical trial design. Research Sponsor: None.

43 Poster Session

Attainment of early, deep prostate-specific antigen response in metastatic
castration-sensitive prostate cancer: A comparison of patients initiated on
apalutamide or enzalutamide. First Author: Benjamin Lowentritt,
Chesapeake Urology, Towson, MD
Background: Deep prostate-specific antigen (PSA) response, defined as a ≥90% decline in PSA
(PSA90), is an important early prognostic factor for achieving radiographic progression free sur-
vival and overall survival in patients with metastatic castration-sensitive prostate cancer
(mCSPC) treated with a next generation androgen receptor inhibitor (ARI) or androgen biosyn-
thesis inhibitor. This study compared PSA90 responses among patients with mCSPC at first
use of a next generation ARI. Methods: Clinical data from 69 community urology practices in
the United States were evaluated. Patients with mCSPC were classified into treatment cohorts
based on their first filled prescription (index date) for apalutamide (APA) or enzalutamide
(ENZ) after 12/16/2019. Patients were followed from index date until the earliest of index regi-
men discontinuation, treatment switch, end of clinical activity or end of data availability (03/
05/2021). Included patients had ≥12 months of clinical activity to assess baseline characteris-
tics. Inverse probability of treatment weighting (IPTW) was used to reduce baseline confound-
ing by controlling for age, race, index year, androgen deprivation therapy (ADT) use ≥6 months,
first-generation antiandrogen use, most recent PSA level, most recent testosterone level, Glea-
son score, and time between metastasis and the index date. PSA90 was defined as the earliest
attainment of ≥90% decline in PSA relative to baseline PSA (most recent value within 13
weeks pre-index). The proportion of patients achieving a PSA90 and the time to PSA90 was
compared using a weighted Kaplan-Meier (KM) analysis and weighted Cox proportional hazards
models. Results: A total of 186 APA patients and 165 ENZ patients met the study criteria. Pa-
tients’ characteristics were generally well balanced after IPTW (Table). By 6 months, 73.6% of
APA and 69.5% of ENZ patients had a post index PSA measurement. At 6 months, significant-
ly more mCSPC patients initiated on APA attained PSA90 response than patients initiated on
ENZ (p=0.014; Table). This result continued to remain significant at 9 months and at the end
of the follow-up (Table). The median time to PSA90 was 3.1 months for APA patients and 5.2
months for ENZ patients. Conclusions: This real-world study of mCSPC cohorts demonstrates
that initiation of APA leads to significantly more patients achieving a deep PSA response more
rapidly than patients initiating ENZ. Research Sponsor: Janssen Scientific Affairs, LLC.

Weighted APA and ENZ cohorts.

Baseline APA N=174 ENZ N=177 Standardized difference (%)

Mean age, years 76.1 76.3 2.5

White (%) 71.0 70.5 1.1

ADT use ≥6 months (%) 45.9 47.6 3.6

Mean PSA level, ng/mL 18.4 18.3 0.3

Follow-up KM rates (% of patients PSA90) Hazard ratio (95% CI), P-value

6 months 69.3 55.6 1.56 (1.09-2.22), P=0.014

9 months 70.4 62.5 1.49 (1.05-2.11), P=0.024

End of follow-up 70.4 62.5 1.49 (1.05-2.11), P=0.024

44 Poster Session

Comparison of major adverse cardiovascular events risk after androgen
deprivation therapy initiation by body mass index. First Author: Lucio N.
Gordan, Florida Cancer Specialists and Research Institute, Gainesville,
FL
Background: The association between androgen deprivation therapy (ADT) and increased cardio-
vascular (CV) risk in prostate cancer (PCa) patients is controversial.1-2 Major adverse cardiovas-
cular events (MACE) occurred in 3-6% of patients in a 48-week ADT trial,2 but meta-analysis
from a 2011 study found no association between ADT and increased risk of CV death.1 Body
mass index (BMI) is a potential risk factor; Lee et al. found a lower risk of MACE in patients
with high BMI than those with a normal weight, and patients with low BMI had a higher risk of
all-cause mortality.3 This study evaluates the association between BMI and MACE risk in PCa
patients on ADT using real-world data. Methods: Analyses of US electronic medical records
(2010 to 2020) of PCa patients (n=36,249) receiving LHRH agonist/antagonist injections
were conducted to calculate the risk of MACE since ADT initiation for the following BMI groups:
<18.5, 18.5 to <25, 25 to <30, 30 to <35, and >35. BMI groups were based on the stan-
dard weight status associated with each BMI range (underweight, normal or healthy weight,
overweight, obese, and severely obese, respectively).4 The database contained 178,388 LHRH
agonist/antagonist injection entries and 965 documented MACE events. Exclusion criteria in-
cluded lack of ADT initiation date, lack of BMI data, and MACE within 6 months prior to ADT
initiation. MACE was defined as myocardial infarction, stroke, and death from any cause based
on a recent study in this field.2 Kaplan-Meier event-free survival curves were constructed to
compare the risk of MACE between BMI groups. Statistical significance between survival curves
was evaluated by log-rank test. Results: Differences in MACE incidence between BMI groups
were not significant. (Table). Conclusions: MACE risk was similar across BMI subgroups after
ADT initiation. This is consistent with the literature that higher BMIs do not confer additional
CV/MACE risk as might be expected (a lower risk of MACE in patients with high BMI than those
with normal weight).3 This 10-year analysis in >35,000 patients is likely reflective of the real
world, but further study is recommended to evaluate whether BMI should be considered a pre-
disposing risk factor for CV disease in PCa patients undergoing ADT. As the association be-
tween ADT and increased CV risk in PCa patients is controversial, future studies evaluating the
role of co-morbidities on MACE risk for PCa patients during ADT may be helpful to identify oth-
er CV predictors. Research Sponsor: Tolmar Pharmaceuticals, Inc.

Patient distribution and MACE incidence post ADT initiation by BMI.

BMI Group* Proportion of Patients at Baseline (%)

MACE Incidence After ADT Initiation

At 1 Yr (%) At 6 Yrs (%)

<18.5 12.2 1.3 Insufficient data

18.5 to <25 23.7 1.0 4.8

25 to <30 41.3 1.0 5.3

30 to <35 21.9 1.0 5.7

>35 0.8 0.8 5.9

*All pairwise comparisons are not statistically significant Nguyen PL. Jama. 2011. Shore ND. NEJM. 2020. Lee DH. JOMS. 2018.
About Adult BMI. CDC. 2020.

45 Poster Session

Practice patterns in the management of metastatic castration-sensitive
prostate cancer: A single-center survey-based study. First Author: Eric Lu,
Division of Hematology-Oncology, University of California, Los Angeles,
Los Angeles, CA
Background: Advanced hormonal therapies (abiraterone, enzalutamide, apalutamide)
and docetaxel have demonstrated an overall survival benefit when added to androgen
deprivation therapy (ADT) for metastatic castration-sensitive prostate cancer (mCSPC).
There are no randomized controlled trials comparing these agents, resulting in heteroge-
neity in first-line therapy and sequencing of therapies. Methods: We surveyed practice
patterns and underlying rationale behind first-line therapy selection for mCSPC among
medical and urologic oncologists at a single center (academic and community-based
practices). Responses were anonymous. We evaluated associations between responses
using Friedman’s test with posthoc pair-wise comparison and Fisher exact test where
appropriate. Results: From 6/2021-8/2021, we received 72/77 (94%) of distributed
surveys. Of the 72 providers, 39 (31 med/onc, 8 uro/onc) reported treating mCSPC. For
high-volume disease, most selected ADT plus docetaxel (41%) as first-line therapy. For
low-volume disease, most selected ADT plus abiraterone (31%). There continues to be
the use of bicalutamide in the treatment of low-volume mCSPC (18%). When asked to
rank the most important factors when considering first-line therapy, clinical symptoms
(skeletal event, bone pain, anorexia, weight loss, fatigue, visceral metastases) and dis-
ease volume were ranked higher than cost for both oncologists (p<0.01) and urologists
(p = 0.03 for symptoms vs. cost and p<0.01 for disease volume vs. cost). When consid-
ering perceived barriers to selecting first-line therapy, 64% of providers identified out-
of-pocket costs. Although uro/onc was less comfortable managing side effects of doce-
taxel compared to med/onc (0% vs. 100% comfortable, p<0.01), comfort levels with
managing toxicities of hormonal therapies were comparable (100% vs. 97% comfort-
able, p=0.54). Conclusions: Given limitations of cross-trial comparison of efficacy from
registration trials, the selection of front-line therapy for mCSPC often depends on
shared decision-making. By this survey-based study, we observed docetaxel being fa-
vored for high-volume disease and abiraterone being favored for low-volume disease. Al-
though cost did not factor into the selection of therapy, it was cited as the most
common barrier faced by providers. Research Sponsor: None.

First-line agent selection for metastatic castration-sensitive prostate cancer.

High-volume Low-volume

Med/onc (n=31) Uro/onc (n=8) Total (n=39) Med/onc (n=31) Uro/onc (n=8) Total (n=39)

ADT 0 (0%) 0 (0%) 0 (0%) 3 (10%) 1 (13%) 4 (10%)

ADT + bicalutamide 2 (7%) 0 (0%) 2 (5%) 7 (23%) 0 (0%) 7 (18%)

ADT + abiraterone 7 (23%) 1 (13%) 8 (21%) 9 (29%) 3 (38%) 12 (31%)

ADT + enzalutamide 5 (16%) 1 (13%) 6 (15%) 5 (16%) 1 (13%) 6 (15%)

ADT + apalutamide 3 (10%) 0 (0%) 3 (8%) 4 (13%) 2 (25%) 6 (15%)

ADT + docetaxel 12 (39%) 4 (50%) 16 (41%) 0 (0%) 0 (0%) 0 (0%)

Other 2 (7%) 2 (25%) 4 (10%) 3 (10%) 1 (13%) 4 (10%)
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46 Poster Session

Real-world analyses of major adverse cardiovascular event risk by drug class
after initiation of androgen deprivation therapy. First Author: E. David
Crawford, University of California San Diego, Koman Family Outpatient
Pavilion, San Diego, CA
Background: Recent literature has suggested an association between androgen depriva-
tion therapy (ADT) and increased cardiovascular (CV) risk in prostate cancer (PCa) pa-
tients.1,2 The 1-year incidence of major adverse cardiovascular events (MACE) in
patients ≥45 years old was 1.4%,3 whereas a recent study of PCa patients on ADT re-
ported MACE in 2.9% of patients treated with an LHRH antagonist (relugolix) and 6.2%
of patients treated with an LHRH agonist (leuprolide acetate) over 48 weeks.4 Thus,
MACE risk is an important consideration for PCa patients on ADT. This study aims to
evaluate MACE risk after ADT initiation with LHRH agonists vs. LHRH antagonists using
real-world data. Methods: Analyses of US electronic medical records (2010 to 2020) of
PCa patients (n=45,059) receiving LHRH agonist and antagonist injections were con-
ducted to evaluate the rate of MACE-free survival after ADT initiation by drug class. The
database contained 178,388 LHRH agonist and antagonist injection entries and 965
documented MACE events. Exclusion criteria included taking more than one class of
ADT and MACE within 6 months prior to ADT initiation. MACE was defined as myocardi-
al infarction, stroke, and death from any cause based on a recent study in this field.4

Kaplan-Meier event-free survival curves were constructed to compare the risk of MACE
between patients on agonist vs. antagonist. Statistical significance between survival
curves was evaluated by log-rank test. Results: Overall MACE risk for all patients was
1.0% at one year. MACE risk was significantly higher for patients treated with LHRH an-
tagonist compared to agonists in the first seven years after ADT initiation. Conclusions:
Risk of MACE was lower than previously reported. Although this may potentially be due
to underreporting, our analysis of data over 10 years from>45,000 PCa patients is like-
ly an accurate reflection of the real world. A recent study using large real-world dataset
with >50,000 PCa patients over approximately 2 years showed no difference in CV risk
following treatment with GnRH agonists and antagonists.5 However, in our analyses
MACE risk was lower in patients treated with LHRH agonists vs. antagonists in the first
seven years after ADT initiation. Further, we plan to evaluate baseline comorbidities and
demographics for imbalances. Future studies evaluating the impact of ADT class and
comorbidities on MACE risk for PCa patients during ADT may be helpful to identify CV
predictors. 1Ng C-F, et al. Scientific Reports. 2020. 2Zhao J, et al. PLoS One. 2014.
3Miao B, et al. J of the American Heart Association. 2020. 4Shore ND, et al. New En-
gland Journal of Medicine. 2020. 5George G, et al. Int J Cancer. 2021. Research Spon-
sor: Tolmar Pharmaceuticals, Inc.

47 Poster Session

Factors associated with gene mutation testing in United States veterans with
metastatic castration-resistant prostate cancer. First Author: Anna Hung,
Durham VA Medical Center, Durham, NC
Background: Practice guidelines have been modified to recommend hereditary and tu-
mor gene mutation testing in patients with metastatic castration-resistant prostate can-
cer (mCRPC) to identify patients for molecularly targeted therapies. Identifying
appropriate candidates for testing can be challenging in electronic health records and
claims data. In this study, we used natural language processing (NLP) algorithms to
identify veterans with mCRPC, reported gene mutation testing rates and identified fac-
tors associated with testing. Methods: This is a retrospective observational cohort study
using NLP to identify veterans diagnosed with mCRPC between 2016 and 2020. Pa-
tient and facility characteristics were reported descriptively. Chi-square and t-tests were
used to determine whether differences were statistically significant at a significance lev-
el of 0.05 based on receipt of testing. Generalized linear mixed models with binomial
error distributions and logit links accounting for clustering by facility were used to deter-
mine which factors were independently associated with testing. Results: 9,282 veterans
were diagnosed with mCRPC between 2016 and 2020, as determined by NLP algo-
rithms identifying diagnosis of metastatic disease and castration-resistant disease.
Among these patients, 381 died within 45 days of their diagnosis, and were excluded
from analysis. In the analytic cohort of 8,901 veterans, 1,282 (14%) patients received
testing. Of these, 1,041 (81%) received tumor tissue testing and 292 (23%) received
hereditary testing. In bivariate analyses, age, race, ethnicity, Commission on Cancer
(COC) facility certification, and facility complexity rating differed between veterans who
received the test versus who did not (mean age of 73 versus 77, p < 0.0001; 30% ver-
sus 24% Black, p < 0.0001; 93% versus 92% non-Hispanic, p = 0.04; 64% versus
63% COC-certified facility, p = 0.04; and 59% versus 52% most complex facility, p <
0.0001). In multivariate analyses, older age and lower facility complexity rating were
associated with lower odds of testing (for every 10-year increase in age, adjusted odds
ratio [aOR], 95% confidence interval [CI]: 0.54, 0.50-0.58; Mid-high and low complex-
ity facilities compared to highest complexity facilities: aOR, 95% CI: 0.52, 0.32-0.85
and 0.39, 0.22-0.71, respectively). Conclusions: Gene mutation testing in veterans
with mCRPC is underutilized. Older age and being seen in a lower complexity facility
are independently associated with a lower odds of testing. Patient and facility barriers to
testing should be identified to improve guideline concordant care. Research Sponsor:
AstraZeneca.

48 Poster Session

Evaluation of compliance of next-generation sequencing (NGS) testing in
stage IV genitourinary (GU) cancer patients (pts) and the effect of an EHR
prompt (EP) on increasing frequency. First Author: Sydney E. Cobrin,
Astera Cancer Care, East Brunswick, NJ
Background: Previous reports have found that NGS testing on stage IV GU cancer pa-
tients is performed less commonly than expected based on the prevalence of GU tumors
in comparison to other tumor types. In addition, most of the data on NGS testing fre-
quency has been in the academic setting. This study will look at NGS testing in stage IV
GU pts in the private practice setting. Methods: In the retrospective portion of the study,
we used algorithms in Flatiron’s OncoEMR to identify baseline NGS testing frequency in
all stage IV GU cancer patients. In the prospective portion, we used an EP to communi-
cate with doctors about their stage IV GU cancer pts with upcoming appointments. Our
primary endpoint was to determine the percentage of stage IV GU pts who had NGS test-
ing; our secondary endpoint was to determine how often NGS testing would provide an
alternative therapeutic option. Results: 91 stage IV GU cancer pts were identified retro-
spectively from 6/1/2020-12/31/2020. 20 (22%) of them had had NGS testing: 12 of
68 (18%) prostate cancer pts, 6 of 13 (46%) bladder cancer pts and 2 of 10 (20%)
kidney cancer pts. Prospectively, 65 patients with Stage IV GU cancer and upcoming
appointments were identified between 8/23/2021-9/13/2021. 17 (26%) had previous-
ly had NGS testing: 10 of 46 (22%) prostate pts, 4 of 9 (44%) bladder pts, and 3 of 10
(30%) kidney pts. The EP prompted additional testing of 10 pts. Of the total 27 pts,
8 (30%) were found to have actionable mutations: 7 of 17 (41%) prostate pts and 1 of
6 (17%) bladder pts. 6 of the 8 actionable mutations were either BRCA1/BRCA2 or
PALB2. Conclusions: Our results supported those previously reported in academic set-
tings which found that GU cancers were less likely than other metastatic cancers to
have NGS testing performed. Prostate cancer was the least likely of the GU cancers to
have NGS testing, however, the findings highlight the importance of germline testing in
this population. A longer term study may have further borne out the benefits of EP. Im-
proved communication (huddles, multidisciplinary rounds, etc.) would likely increase
compliance with NGS testing as would automated order sets and “hard stops” in the
EMR. As trials and standard options for GU cancers increase, physician ordering of NGS
will follow. Universal NGS testing should be the goal of all stage IV GU patients to maxi-
mize therapeutic options. Research Sponsor: None.

49 Poster Session

Real-world treatment patterns among patients with metastatic castration-
resistant prostate cancer (mCRPC) in the US. First Author: Elisabetta
Malangone-Monaco, IBM Watson Health, Cambridge, MA
Background: mCRPC is an incurable disease with poor prognosis. Though multiple treat-
ments such as novel hormonal therapies (NHT: abiraterone [abi], enzalutamide [enza],
docetaxel [doce], cabazitaxel [caba], sipuleucel-T [Sip-T] etc.) are approved, real-world
data regarding treatment sequencing are lacking. This study assesses the real-world
treatment patterns within the context of FDA-approved life-prolonging treatments for
mCRPC. Methods: The IBM MarketScan database was used to identify newly diagnosed
(incident) mCRPC patients from 1/1/2014-5/31/2020. Adult males were required to
have a diagnosis of PC, and subsequently evidence of metastasis and castration (medi-
cal or surgical). Incident mCRPC status (index) was determined 3 ways: 1) treatment
with an NHT within 3 months after castration and an FDA-approved mCRPC treatment
≥3 months after NHT; 2) first FDA-approved treatment ≥6 months after castration; 3)
first FDA-approved treatment 3-6 months after castration and a second FDA-approved
treatment ≥3 months after treatment. Lines of therapy (LOT) were measured in the vari-
able-length follow-up of ≥1 month and consisted of all drugs observed within 28 days of
first observed treatment. Duration of therapy was measured as start of line to start of
next line or end of enrollment. Results: A total of 2,912 mCRPC patients met all study
criteria and received ≥1 LOT. Among those, 48.7% had ≥2 LOT, and 21.8% had ≥3
LOT. Patients were an average age of 71 years at index and used leuprolide (87%), abi
(10%), doce (9%) and enza (8%) prior to index. In mCRPC the most common observed
first line (1L) monotherapy regimens were abi (35%), enza (34%), and doce (14%).
The most common observed second-line (2L) treatments were enza (36%), abi (27%),
and doce (14%). Mean duration of 1L was 292 days compared to 245 days in 2L. The
most frequently observed treatment sequences (1L to 2L) are reported in the table.
Opioids (62%) and denosumab (47%) use was common in mCRPC patients. Conclu-
sions: Among mCRPC patients, NHTs were the most common 1st and 2nd LOTs and al-
ternate NHT after a first NHT was the most common sequence. With rapidly evolving
treatment options in metastatic prostate cancer, these data can help guide estimation
of eligible patients for different clinical trials. Further studies are needed to understand
the high attrition from 1L to subsequent lines of therapy, the reasons for treatment pref-
erence and impact on clinical outcomes with different treatment sequencings.
Research Sponsor: AstraZeneca.

Treatment Sequences Patients with 2L

1L > 2L N = 1,393

Abi > Enza 211 (15.1%)

Enza > Abi 161 (11.6%)

Sip-T > Enza 115 (8.3%)
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50 Poster Session

Statin type and survival of patients with metastatic castrate-resistant
prostate cancer receiving abiraterone and enzalutamide: A nationwide
retrospective cohort study. First Author: Harrison S. Yoon, University of
Health Sciences and Pharmacy in St. Louis, St. Louis, MO
Background: Studies have suggested that statin use is associated with prostate cancer
mortality. However, uncertainties exist in how the solubility profile of statins impact
cancer outcomes. Lipophilic statins have greater accessibility in extrahepatic tissues,
which may lead to stronger inhibitory effects on cancer cells, whereas hydrophilic sta-
tins exhibit greater hepato-selectivity and therefore less likely to cause drug interactions
and adverse events. Abiraterone (ABI) and enzalutamide (ENZ) are antiandrogen agents
used in metastatic castrate-resistant prostate cancer (mCRPC). In this study, we sought
to examine whether statin usage and lipophilicity of statins is associated with survival
benefits in mCRPC patients receiving ABI or ENZ. Methods:We conducted a nationwide
retrospective cohort study of the Veteran Affairs population. Patients with mCRPC who
received statin therapy one year prior to initiation of either ABI or ENZ between 9/10/
2014 and 6/3/2017 were included and followed until April 2020. Statins were catego-
rized as lipophilic (atorvastatin, simvastatin, lovastatin, fluvastatin, cerivastatin, pita-
vastatin) and hydrophilic (rosuvastatin and pravastatin). A cox proportional hazards
model was used to estimate adjusted hazards ratio (aHR) with 95% confidence interval
(CI) of overall survival after controlling for known prognostic factors including age,
Charlson-Romano Comorbidity Index, use of bone-modifying agents, Body-Mass Index,
and prostate specific antigen levels. Results: A total of 4919 patients (mean age 75.0
years) were included in our cohort. Of those, 969 patients (19.7%) received lipophilic
statins and 452 patients (9.2%) received hydrophilic statins. After adjusting for known
factors, statin use was not associated with improved overall survival (aHR 0.93; 95% CI
0.87 – 1.00). Similarly, the use of lipophilic statins (aHR 0.98; 95% CI 0.90 – 1.06)
or hydrophilic statins (aHR 0.90; 95% CI 0.80 – 1.01) were not associated with im-
proved overall survival in mCRPC. Conclusions: Our study found no differences in overall
survival between mCRPC patients with statin use compared to those without statins.
When analyzing statin lipophilicity, we saw a higher trend towards survival in the hydro-
philic statin group compared to the lipophilic statin group, which contradicts the direct
anticancer benefits of lipophilic statins, but neither group reached statistical signifi-
cance. Further studies analyzing statin usage and types with specific outcome measures
such as cardiovascular events, duration of antiandrogen therapy, and adverse events re-
lated to ABI or ENZ will support in optimal therapy choices for mCRPC. Research Spon-
sor: Veterans Affairs St. Louis.

51 Poster Session

Impact of U.S. Preventative Services Task Force grade D recommendation
against prostate-specific antigen screening on prostate cancer mortality. First
Author: Laura Burgess, Department of Radiology, Division of Radiation
Oncology, University of Ottawa, Ottawa, ON, Canada
Background: The U. S. Preventative Services Task Force (USPSTF) recommendation re-
garding prostate-specific antigen (PSA) transitioned to a grade D recommendation
against PSA screening for adult males in 2012. The impact of this recommendation
against PSA screening on prostate cancer-specific mortality (PCSM) in contemporary
cohorts is unknown. Our study evaluated PCSM between 1999-2019, comparing mor-
tality rates before and after this change to screening guidelines. Methods: Age-adjusted
PCSM rates per 100,000 men were obtained from the National Center for Health Statis-
tics from 1999 – 2019. Trends in PCSM rates from 1999 – 2012 and 2014 – 2019
were estimated using linear regression with year and binary indicator of pre-2013/post-
2013 status as interaction terms. Age-adjusted rates of PCSM were calculated for men
≥50 years and by race, ethnicity, urbanization and census region. Similarly, age-adjust-
ed rates of overall cancer mortality (exclusive of PCSM) were calculated. Behavioral
Risk Factor Surveillance System was used to establish trends in PSA screening from
2001 – 2018. North American Association of Central Cancer Registries was used to de-
termine age-adjusted incidence of localized and metastatic PC at the time of diagnosis
from 1999 – 2017. Results: The age-adjusted PCSM rate in the U.S. decreased linearly
at a rate of (-)0.28 per 100,000/year from 1999 – 2012 and subsequently stalled at a
rate of no change from 2014 – 2019 (p < 0.001). This effect was particularly striking
for men aged 60 – 69, men > 80 years, and Black men. Men aged 60 – 64 had a de-
creasing rate of (-)0.009 per 100,000/year prior to 2013, followed by a rise of
(+)0.001 per 100,000/year (p< 0.001). Among Black men, PCSM rate was decreasing
linearly at (-)0.700/100,000/year from 1999-2012 and flattened at a rate of (-)0.091/
100,000/year from 2014-2019 (p < 0.001). These changes were seen across races,
urbanization and census regions (p < 0.001) and were accompanied by decreases in
PSA screening (p = 0.02) together with increases in diagnosis of metastatic disease.
These trends were inconsistent with mortality trends observed across all malignancies.
Conclusions: Using comprehensive data on PCSM through 2019, this study illustrates
decreasing PCSM over time which flattened or increased following the 2012 change in
USPSTF guideline, along with a decrease in PSA screening. The change in PCSM was
seen in all ages, races, ethnicities, urbanization and census regions, but particularly in
men from 60 – 69 and > 80 years old, and Black men. These changes were accompa-
nied by increased diagnosis of metastatic PC and are discordant from trends across oth-
er malignancies. These findings suggest that the change in PSA screening guideline
may have contributed to the stagnancy of PCSM rates in recent years. The updated
2018 USPSTF guideline supporting shared-decision making may reverse these trends
over time. Research Sponsor: None.

52 Poster Session

Treatment (tx) patterns among men with metastatic castration resistant
prostate cancer (mCRPC) in the United States (US). First Author: Pedro C.
Barata, Tulane University Medical School, New Orleans, LA
Background: Novel hormonal therapies (NHTs) and docetaxel were initially approved for the
tx of men with mCRPC. Over time, these agents moved earlier in the disease continuum and
are now also used in metastatic castration sensitive prostate cancer (mCSPC). Little is
known about first-line (1L) mCRPC tx patterns for men with prior taxane-based chemothera-
py (CT) or NHT exposure. This study evaluated the impact of taxane CT or NHT use in
mCSPC on recent 1L tx patterns among men with mCRPC in the US. Methods: Participating
physicians collected information from medical charts for the next consecutive 4 adult men
with mCRPC during January-August 2020. A subset of men had prior mCSPC tx information
available. 1L mCRPC txs were described overall and stratified by previous tx with taxane CT
or NHT during mCSPC. No statistical comparisons were performed. Results: 116 adult men
with mCRPC and known mCSPC tx history were included. Mean age was 70 years; 15% had
known family history of prostate cancer; 70% had bone metastases and 33% had visceral
metastases at data collection. Overall, 10% (12/116) of men had been previously treated
with taxane CT and 28% (32/116) were treated with NHT during mCSPC. 1L mCRPC tx was
initiated on average 35 days after mCRPC diagnosis. NHT was the most common 1L mCRPC
tx regardless of prior taxane CT or NHT use. Men pre-treated with taxane CT were more likely
to initiate mCRPC tx with NHT than taxane naïve men. NHT pre-treated men were less likely
to initiate 1L mCRPC tx with NHT and more likely to initiate tx with docetaxel than NHT
naïve men. 53% of men with prior NHT tx were rechallenged with NHTs in 1L mCRPC. (Ta-
ble). Conclusions: Findings from this US real-world study among men with mCRPC suggest
physicians most commonly initiate 1L mCRPC life-prolonging tx with NHT regardless of pri-
or taxane CT or NHT exposure. Additional studies with larger sample sizes are needed to
confirm these findings and better understand optimal tx sequencing, especially as new tx
options become available. Research Sponsor: Pfizer Inc.

1L mCRPC txs stratified by mCSPC tx among men with mCRPC.

1L mCRPC tx, n (%)

All mCRPC men with
mCSPC tx history

n=116

Pre-treated with
taxane
n=12

Taxane
naïve
n=104

Pre-treated
with NHT
n=32

NHT
naïve
n=84

Taxane naïve and
NHT naïve

n=72

Life-prolonging
mCRPC therapy

104 (90) 10 (83) 94 (90) 25 (78) 79
(94)

69 (96)

NHT 87 (75) 10 (83) 77 (74) 17 (53) 70
(83)

60 (83)

Abiraterone 33 (28) 5 (42) 28 (27) 11 (34) 22
(26)

17 (24)

Enzalutamide 51 (44) 5 (42) 46 (44) 4 (13) 47
(56)

42 (58)

Apalutamide 3 (3) 0 (0) 3 (3) 2 (6) 1 (1) 1 (1)

Docetaxel 10 (9) 0 (0) 10 (10) 5 (16) 5 (6) 5 (7)

Othera 7 (6) 0 (0) 7 (7) 3 (9) 4 (5) 4 (6)

No life-prolonging
therapyb

12 (10) 2 (17) 10 (10) 7 (22) 5 (6) 3 (4)

aOther includes sipuleucel-T, radium-223 and chemotherapy combinations bAndrogen deprivation therapy ± 1st generation anti-
androgen

53 Poster Session

Patterns of care for patients with non-metastatic castration-resistant prostate
cancer: Population-based study in Ontario, Canada. First Author: Shawn
Malone, The Ottawa Hospital Cancer Center, Ottawa, ON, Canada

Background: To describe patterns of practice of PSA testing and imaging for On-
tario men receiving continuous androgen deprivation therapy (ADT) for the treat-
ment of non-metastatic castration-resistant prostate cancer (nmCRPC). Methods:
This was a retrospective, longitudinal, population-based study of administrative
health data from 2008 to 2019. Men > 65 years old receiving continuous ADT
with documented CRPC were included. An administrative proxy definition was ap-
plied to capture patients with nmCRPC patients and excluded those with meta-
static disease. Patients were indexed upon progression to CRPC and were
followed until death or end of study period to assess frequency of monitoring with
PSA tests and conventional imaging. A 2-year look-back window was used to as-
sess patterns of care leading up to CRPC, as well as baseline covariates. Results:
At a median follow-up of 40 months, 944 patients with CRPC were identified.
Their median time from initiation of ADT to CRPC was 26 months, 61% of pa-
tients had their PSA measured twice or fewer in the year prior to index and 71%
patients did not receive any imaging in the year following progression to CRPC. Al-
most all patients (98%, n = 921/944) in the study progressed to high-risk CRPC
(HR-CRPC) during the study period, of which more than half received fewer than
3 PSA tests in the year prior to progression to HR-CRPC, and 31% received no im-
aging in the subsequent year. Conclusions: PSA testing and imaging studies are
under-utilized in a real-world setting for the management of nmCRPC, including
those at high-risk of developing metastatic disease. Infrequent monitoring im-
pedes proper risk stratification, disease staging, detection of treatment failure
and/or metastases, likely delaying necessary treatment intensification with life-
prolonging therapies. Adherence to guideline recommendations and the impor-
tance of timely staging should be reinforced to optimize patients’ outcome.
Research Sponsor: Janssen Oncology.
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54 Poster Session

Real-world health-related quality of life and caregiver need in patients with
metastatic hormone-sensitive and metastatic castration-resistant prostate
cancer. First Author: Mark Boye, Eli Lilly and Company, Indianapolis, IN
Background: Prostate cancer (PC) is one of the most common cancers in men. When
making treatment decisions, patient health-related quality of life (HRQoL) and caregiver
need are important considerations, and as such it is imperative to understand the im-
pact that PC has on HRQoL. We aimed to assess the impact of metastatic hormone-sen-
sitive PC (mHSPC) and castration-resistant PC (mCRPC) on HRQoL and associated
caregiver need. Methods: Real-world data were drawn from the PC Disease Specific Pro-
gramme, a point-in-time survey conducted in the United States of America and Europe
(France, Germany, Italy, Spain and the United Kingdom) between Jan-Aug 2020. Physi-
cians completed patient record forms for their next 8 consecutively consulting adult
metastatic PC patients (4 mHSPC/4 mCRPC). Eligible patients were invited to complete
a voluntary patient self-reported form on caregiver need and HRQoL including EuroQol
5-dimension 5-level (EQ-5D-5L), EuroQol Visual Analogue Scale (EQ-VAS), Functional
Assessment of Cancer Therapy – General/Prostate (FACT-G/P) and Brief Pain Inventory
(BPI) questionnaires. Higher scores indicate better HRQoL and more pain. Data were
analysed descriptively. Results: 376 mHSPC and 331 mCRPC patients completed pa-
tient self-reported forms. Demographics and clinical characteristics for mHSPC/mCRPC
patients were: mean age 71.1/71.5 years, 77%/69% of patients had an ECOG perfor-
mance status of 0-1, 82%/83% of patients were retired and 42%/44% of patients had
a caregiver. At data collection, mean HRQoL scores for mHSPC/mCRPC patients were:
66.4/63.4 (EQ-VAS), 0.76/0.72 (EQ-5D-5L), 66.2/62.9 (FACT-G) and 94.6/90.2
(FACT-P). Patients with mHSPC had FACT-P social, emotional, functional and physical
well-being subscale scores of 18.2, 14.7, 13.6 and 19.7, respectively. These scores
were 17.7, 14.0, 12.7 and 18.5 in mCRPC patients, respectively. Mean “worst pain”
scores were mild (3.6/3.9 on BPI for mHSPC/mCRPC patients). In terms of both non-
professional and professional caregivers, mHSPC/mCRPC patients reported a mean of
31.6/28.9 care hours/week. Most caregivers were partners/spouses (in 89% of mHSPC
and 82% of mCRPC patients) providing a mean of 29.0 and 27.7 care hours/week, re-
spectively. Conclusions: We showed that HRQoL and well-being are impacted in both
mHSPC and mCRPC patients, and that there is a considerable time burden on care-
givers. Patients with mCRPC reported the lowest HRQoL scores and highest pain scores,
suggesting that patients who are sicker may have greater disease burden. Our findings
suggest an unmet need for HRQoL in patients with mHSPC and mCRPC, and also a
need for greater caregiver support in these patients. Research Sponsor: Eli Lilly &
Company.

55 Poster Session

Use of bone modifying agents for metastatic castrate-resistant prostate
cancer. First Author: Aaron Philip Mitchell, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: Bone modifying agents (BMAs) prevent skeletal related events (SREs)
among patients with metastatic, castrate-resistant prostate cancer (mCRPC) involving
the bone. The utilization of BMAs among patients with mCRPC and bone metastasis
has not been well defined, and the number of patients who may benefit but are under-
treated is not known. We conducted this study to measure patterns of BMA among
mCRPC patients. Methods: We used linked SEER cancer registry and Medicare claims
data. Our cohort included men newly diagnosed with de-novo stage IV prostate adeno-
carcinoma during 2007-2015, with followup through 2016. We included those age >
= 66 at diagnosis, had continuous enrollment in Medicare Parts A and B from 180 days
prior to diagnosis through the outcome period and Part D from diagnosis through out-
come period, and who received androgen deprivation therapy. We further limited the co-
hort to those who subsequently received a CRPC-defining therapy (eg., abiraterone,
sipuleucel-T, docetaxel if occurring prior to CHAARTED trial results). We grouped the
cohort according to those who did vs. did not have evidence of bone metastasis in
claims. Our primary outcome was receipt of a BMA (zoledronic acid or denosumab)
within 180 days of initiating a CRPC-defining therapy. Among patients who received
BMAs after initiating CRPC therapy, we further characterized the time at which they first
initiated a BMA. Results: Our sample included 1,303 patients, of which 85% had evi-
dence of bone metastasis. Overall, 58% received a BMA within 180 days of initiating a
CRPC-defining therapy. 66% of patients with evidence of bone metastasis received
BMAs, compared to 16% of those without evidence. Of patients who received BMAs,
38% first received BMAs between 90 days prior to starting CRPC therapy and 180 days
after; the remaining 62% were previously receiving BMAs during the castrate-sensitive
phase of disease. Among patients with evidence of bone metastasis who initiated
CRPC-defining therapy in 2007-2009, 65% received BMAs; this proportion was 69%
and 64% for those began CRPC therapy during 2010-2013 and 2014-2016, respec-
tively. Conclusions: Approximately two-thirds of patients with mCRPC and bone metasta-
ses received BMAs within 180 days of initiating a CRPC-defining therapy. In most cases
BMA therapy was initiated while patients still had castrate-sensitive disease, for which
BMAs are indicated only at lower doses for the prevention of osteoporotic fractures. Fur-
ther work is needed to understand whether real-world dosing is in line with clinical indi-
cations, and whether the one-third of patients who did not receive BMA therapy
appropriately reflects the proportion of patients with contraindications. Further work is
also needed to characterize patient and provider factors associated with appropriate
BMA use. Research Sponsor: U.S. National Institutes of Health.

56 Poster Session

The association of the use of anxiety and depression medications with PSA
testing. First Author: Areeb Khan, SUNY Upstate Medical University,
Syracuse, NY
Background:Mental illness is a growing issue in the USA. More individuals continue to be diag-
nosed with illnesses such as depression and anxiety and placed on necessary medications.
Studies have shown that the psychological makeup of an individual greatly impacts their health
behavior and usage of preventative measures. However, there is limited research on the effect
of anxiety and depression on PSA testing. This study explores the associations between the use
of anxiety and depression medications and PSA testing. Methods: We used data from the Na-
tional Health Interview Survey during the year 2018, and assessed responses to the question
“Have you ever had a PSA test?” and “What is the number of PSA tests you had in the last 5
years?”. Responses were stratified by whether men were taking medications for anxiety, depres-
sion, both or none. We performed multivariable logistic regression analysis to define adjusted
odds ratios of undergoing PSA testing adjusting for relevant socio-economic and demographic
parameters. Results: Among the 5,035 male participants, 89.4% did not take any medication,
2.9% reported they took anxiety medication, 2.1% took depression medication and 5.5% took
both medications. There was a significantly higher rate of PSA testing in men who took medica-
tions for both anxiety and depression compared to men taking no medications (p=0.002). Fur-
thermore, the average number of PSA tests in the last 5 years was highest in the group of men
taking both medications (p < 0.0001). Multivariable analysis showed that men who took medi-
cations for both depression and anxiety were more likely to undergo PSA testing in comparison
to men, not on any of these medications (OR=1.755, p=0.001). The multivariable analysis
also showed that age, living with a spouse, and prior cancer history were associated with an in-
creased likelihood of PSA testing while being a minority, living in the south of the USA, and be-
ing a current smoker was associated with a lower likelihood of undergoing PSA testing.
Conclusions: Taking both anxiety and depression medications in men may be associated with a
higher likelihood of undergoing PSA testing. Despite obvious limitations of this analysis includ-
ing its retrospective nature and recall bias, this association needs to be further explored, espe-
cially due to rising use of these medication in the current era of the COVID-19 pandemic.
Research Sponsor: None.

Multivariable model assessing associations with ever having a PSA blood test.

95% confidence interval

P Value Odds Ratio Lower Upper

Sexual Orientation (Heterosexual reference)
Gay .017 1.830 1.116 2.999

Bisexual .314 1.819 .567 5.832

Other/Unknown .624 .867 .488 1.538

Taking medications for anxiety or depression (None reference)

For anxiety only 0.275 1.252 .836 1.876

For depression only 0.166 1.436 .861 2.395

For both 0.001 1.755 1.273 2.421[1]

[1] The results were also adjusted for Age, Marital status, Race, Working status, Region, Smoking status, and History of Cancer.

57 Poster Session

Real-world experience with relugolix. First Author: Saro Kasparian, City of
Hope Comprehensive Cancer Center, Duarte, CA
Background: Gonadotropin-releasing hormone (GnRH) antagonists were developed
in part to avoid testosterone flare to achieve faster and more consistent testoster-
one suppression. Relugolix (Rel) was given FDA approval for use in prostate can-
cer (PCa) based on the phase 3 HERO trial but some real-world concerns include
compliance, affordability, and performance in patients transitioning from another
GnRH agent or in combination with other therapeutic agents. The aim of our
study was to evaluate the real-world implications of prescribing and/or switching
to Rel. Methods: A single institution retrospective study was conducted on pa-
tients prescribed Rel. Treatment data including concomitant therapeutic agents
were collected. Compliance data was measured via chart review and pharmacy
dispensary records. Patients were classified as either newly castrated or transi-
tioning from another agent. PSA and testosterone levels were tabulated. Reported
adverse effects (AE), and reasons for discontinuation if applicable including fi-
nancial toxicity were noted. Results: 50 patients were reviewed; 15 (30%) treated
for adjuvant, 18 (36%) for biochemical recurrence, and 17 (34%) for metastatic
PCa. 12% were on concomitant therapy with abiraterone, 4% with enzalutamide,
and 2% with apalutamide. 80% reported compliance to Rel. 5 (10%) never filled
the prescription. 30 (60%) were newly castrated (castration restart or naïve) while
16 (36%) were transitioned from another GnRH. No changes in PSA or testoster-
one were noted in patients switched form injected GnRH to Rel. The most com-
mon documented AE effects included hot flashes 24%, fatigue, 29%, and weight
gain 9%. No unexpected toxicity was reported in combination with abiraterone.
Of 11 patients who discontinued therapy, 45% did so due to cost, 36% due to
AE, and 27% due to therapy completion. 4 of 16 (25%) of those who transitioned
from injection GnRH felt symptoms were worse on Rel. Conclusions: In our early
experience with Rel, patients did comply to therapy based on self-reporting, phar-
macy fill dates, and laboratory evidence of castration. However, financial toxicity
was and remains a significant barrier both accessing Rel and remaining on Rel
therapy. While a differential toxicity was reported by those who switched from in-
jection GnRH, sometimes leading to discontinuation, there were no new safety
signals reported, especially in combination with abiraterone. Research Sponsor:
None.
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58 Poster Session

Evaluating the contribution of virtual peer-led support to comprehensive
prostate cancer (PCa ) care: The AnCan experience. First Author:
Herbert M. Geller, AnCan, Tumacacori, AZ
Background: Comprehensive care for PCa patients extends well beyond selecting thera-
pies based on available guidelines. Patients should be supported to understand the dis-
ease, diagnostics, optimal treatment strategies, side-effects, avert morbidity and
improve diet and exercise while combating stress. We present data supporting that pa-
tient participation in a video peer-led support group is integral to attaining these goals.
Face-to-face peer groups are not readily accessible to many patients. AnCan has hosted
virtual meeting support groups across the spectrum of malignancies and stages since
2010. We offer navigation, advocacy, and educational webinars. PCa is our cornerstone,
including groups focusing on active surveillance/ high risk/recurrent/advanced disease,
as well as under-60 patients. Methods: During spring 2021, a survey questionnaire fo-
cused on all disease stages was sent to 1174 men in the AnCan database; a second sur-
vey focused on active surveillance was send to 1200 active surveillance patients in the
AnCan, Active Surveillance Patients International and Prostate Cancer International da-
tabases. We evaluated patient experience and how information acquired informed their
treatment, interactions with their medical team, lifestyle, stress, and quality of life
(QoL). Results: 238 responses were received for the AnCan survey, and 165 for the ac-
tive aurveillance Survey, totaling. 389 independent responses. 228 (33%) were on Ac-
tive Surveillance for low risk, and 93 (23%) had advanced PCa, largely distributed
across North America. 154 (40%) repeatedly attend AnCan meetings. All (100%) indi-
cated that meetings helped understand disease, navigate their treatment options, im-
prove interaction with their medical teams and improve their quality of life (QoL). In the
AnCan Suvey, 48 (19%) patients opted to move to different care teams and 32 (13 %)
of those elected PCa specialists. 138 (58%) improved exercise, 90 (38%) improved
diet, and 119 (50% ) reported stress reduction. 202 patients (85%) felt the groups to
be welcoming, 102 (43%) connected with others, and 70 (30%) developed friendships.
Of those who attend Active Surveillance meetings, 75 (68%) said that attendance
helped them be their own best advocate, while 25 (23%) said that attendance informed
them of new insights and treatments. Conclusions: The AnCan Support Group model in-
creases patient knowledge, positively impacts treatment planning, and promotes life-
style improvements while providing support to reduce stress, boosts confidence in
navigating the disease, and improves QoL. AnCan empower patients to self-advocate
and improve their disease experience. This is integral to optimize physician/patient in-
teractions and improve outcomes. We advocate that virtual peer group attendance,
based on our model, be included in NCCN treatment recommendations for PCa pa-
tients, especially with advanced disease. Research Sponsor: AnCan Foundation.

59 Poster Session

Impact of provider education on prostate cancer genetic counseling referrals.
First Author: Emily Moody, University of Utah, Salt Lake City, UT
Background: Guidelines recommend germline genetic not only for men with advanced
and metastatic prostate cancer but also those with NCCN-high risk disease. Many men
harboring germline DNA repair defects would not have met criteria for testing under pre-
vious guidelines (Nicolosi et al, JAMA Oncol 2019). Knowledge of germline mutations
is pertinent due to recent regulatory approval of PARP inhibitors olaparib and rucaparib
and guides screening for first-degree relatives who are at increased risk for other cancers
(Pritchard et al, NEJM 2016). Knowledge gaps for germline genetic testing have been
previously described (Loeb et al, Cancer Treat Res Commun 2020). Through a series of
educational sessions, we sought to increase utilization of appropriate genetic services
for men with prostate cancer. Methods: Starting March 2021, virtual educational pre-
sentations were held for nurse navigators, urologists, and medical oncologists through-
out our large community-based healthcare system. Surveys were distributed following
each presentation to measure clinicians’ perception of their knowledge regarding pros-
tate cancer genetics referrals on a five-step scale. Prostate cancer patient referral data
was measured from September 2020 to August 2021, six months prior to and after the
presentations. Results: Self-reported understanding of prostate cancer genetics referral
practices following the educational presentations increased by an average of 1.7/5 steps
(2.5 to 4.2/5) for physicians and 1.4/5 steps (2.9 to 4.1/5) for nurse navigators. From
March to August 2021, there were 107 genetic referrals for prostate cancer (average
17.8 referrals/month) compared to 49 referrals from September 2020 to February
2021 (8.2 referrals/month). Conclusions: Prostate cancer genetics referrals increased
118% following educational presentations to urologists, medical oncologists, and nurse
navigators. This correlates with an improvement in self-reported knowledge gaps. Pro-
vider education interventions may improve access to genetic services for men with pros-
tate cancer. The increase in referrals likely does not account for all patients meeting
criteria for germline testing. Work is ongoing to calculate the number of referrals as a
proportion of the eligible population. Research Sponsor: This project is supported by Co-
operative Agreement Number, DP19-1905, funded by the Centers for Disease Control
and Prevention. Its contents are solely the responsibility of the authors and do not nec-
essarily represent the official views of the Centers fo.

Pre-Education Post-Education

Referrals/month 8.2 17.8

Physician self-reported knowledge of appropriate testing (Scale 1-5) 2.5 4.2

Nurse Navigator self-reported knowledge of appropriate testing (Scale 1-5) 2.9 4.1

60 Poster Session

Treatment outcomes for metastatic castration-resistant prostate cancer
(mCRPC) following progression on upfront androgen deprivation therapy
(ADT) with androgen receptor pathway inhibitors (ARPI) for metastatic
castration-sensitive prostate cancer (mCSPC). First Author: Daniel Joseph
Khalaf, BC Cancer, Vancouver, Vancouver, BC, Canada
Background: Combined ADT and ARPI is associated with improved overall survival (OS)
compared with ADT alone in patients with mCSPC. The activity of subsequent therapies
for mCRPC is not well characterized. Methods:We conducted a retrospective analysis of
patients enrolled on a biobank at 6 cancer centres in British Columbia, Canada. Pa-
tients who received abiraterone or apalutamide for mCSPC were included. Data includ-
ing baseline clinical prognostic factors and clinical outcomes (per Prostate Cancer
Working Group III) were collected from patient records. Survival was analyzed by Ka-
plan-Meier method and Log Rank test and prognostic variables were determined using
Cox regression. Results: 168 patients were identified of which 126 (75%) received abir-
aterone, 38 (23%) received apalutamide, and 4 (2%) received one ARPI and switched
to the other for toxicity. Median age was 69 years and Gleason score ≥ 8 in 61%. Site of
metastasis (mets) at mCSPC was lymph node (n=91), bone (n=141), and liver (n=6).
As of August 28 2021, a total of 46 patients progressed to mCRPC, of which 38 re-
ceived subsequent systemic therapy. First-line mCRPC treatments were docetaxel
(n=12), Radium-223 (10), enzalutamide (6), platinum chemotherapy (3), and others
(7) including immune checkpoint inhibitors (1) and Lutetium177-PSMA-617 (1) and
other investigational agents (5). Outcomes are shown in the table. On univariate Cox
analysis, clinical factors at time of mCRPC associated with worse OS were: LDH above
upper limit of normal (HR 5.0, 95% CI 1.7-14.5), hemoglobin below lower limit of nor-
mal (5.2, 1.1-23.8), presence of ≥ 20 bone mets (3.7, 1.4-9.8), and increasing PSA
(1.002, 1.001-1.003). Conclusions: PSA decline rates and survival are modest for pa-
tients who have progressed following upfront abiraterone or apalutamide plus ADT for
mCSPC. Further follow-up is required to accurately determine outcomes with current
mCRPC standard therapies following up-front ADT+ ARPI. Recently approved treatment
options such as Lutetium177-PSMA-617 and PARP inhibitors for DNA damage repair
deficient tumors may help to improve outcomes for these patients. Research Sponsor:
BC Cancer Foundation, Other Foundation.

All Docetaxel Enzalutamide Ra223

PSA50 decline 25% 27% 33% 11%

Median time to PSA progression† (months) 4.9 (95% CI 3.8-6.0) 3.4 (3.1-3.7) 3.0 (2.4-3.6) 6.5 (4.3-8.7)

Median overall survival from therapy onset (months) 9.7 (95% CI 4.6-14.8) 12.7 (2.4-23.0) 9.7 (1.4-18.0) 15.2 (0.7-29.7)

61 Poster Session

Baseline parameters of patients with prostate cancer (PCa) initiating a
triptorelin treatment for at least 12 months in real life, TALISMAN study
interim analysis. First Author: Antoine Thiery-Vuillemin, Medical Oncology
Department, CHRU Jean Minjoz, Besançon, France
Background: Little is known on modalities of use of androgen deprivation therapy (ADT) in real
life. They may depend on tumor aggressiveness, patient frailty and physician habits. Our pur-
pose was to describe reasons of choice of planned total duration of triptorelin treatment, mainly
according to circumstances of prescription. Methods: Initiated in November 2020, a prospec-
tive, multicenter, non-interventional study is conducted in France (TALISMAN). Urologists, ra-
diation oncologists and medical oncologists recruited patients with histologically confirmed
PCa, eligible for triptorelin therapy within its label, with a planned total duration of at least 12
months. Decision of triptorelin treatment was made before inclusion, in routine practice. 786
patients were planned to be enrolled, with a 12-month follow-up. Primary objective is to de-
scribe the proportion of patients treated continuously with triptorelin during the 12 months fol-
lowing treatment initiation. Interim analysis was planned when 50% of patients are enrolled,
its objective was description of subgroups according to circumstance of prescription, planned
total duration of triptorelin treatment, formulation/route of triptorelin prescribed, specialty of
investigators. No statistical test was performed. Results: 509 patients were included in the in-
terim analysis. Patients were mostly enrolled by urologists (56.8%) and radiation oncologists
(40.1%). Mean age ±SD was 73.9±8.0 years; 70.9% had at least one comorbidity; 72.1% had
a Gleason score ≥ 4+3; 65.2% had at least one concomitant PCa treatment. Main baseline pa-
rameters are presented in Table. Subgroups description showed that patients with high risk lo-
calized and patients with locally advanced PCa were most often offered a [24-36] month
planned treatment duration (respectively 53.6% and 40.6%), in accordance with the guide-
lines. Reasons of choice of the planned total duration mainly refer to Gleason score (27.6%)
and PSA level (19.4%). Reasons of choice of formulation/route of triptorelin prescribed mainly
refer to physician preferred formulation/route (47.7%) and planned total duration of ADT
(29.9%). Conclusions: The ongoing TALISMAN study is collecting data on patients, PCa aggres-
siveness, supportive care, which may impact total duration of triptorelin treatment. Statistical
analyses at completion of study will give additional results. Clinical trial information:
NCT04593420. Research Sponsor: IPSEN Pharma.

Baseline parameters Enrolled population (n = 509)

Circumstance of prescription (%)
-High risk localized tumor
-Locally advanced tumor
-Biochemical recurrence
-Metastatic stage

38.8
15.1
13.4
28.1

Planned total duration of triptorelin treatment (%)
[12-24[ months/ [24-36] months/ For life 39.7/ 35.1/ 24.7

Formulation/route of triptorelin (%)
-Monthly intramuscular (IM)
-Every 3 months subcutaneous
-Every 3 months IM
-Every 6 months IM

0.8
70.7
11.5
16.9
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62 Poster Session

Preliminary results of the "DUO" observational study: Quality of life
assessment and cross-sectional follow-up of prostate cancer patients treated
with degarelix. First Author: Morgan Roupret, Hospital Surgeon, Hôpital
Piti�e-Salp�etri�ere, AP-HP, Paris, France
Background: The use of androgen deprivation therapy (ADT), has increased over time in
the treatment of prostate cancer (PCa). ATD is accompanied by side effects, some of
which may increase the cardiovascular (CV) risk. The aim of this study was to evaluate
the prevalence of cardiovascular risks and quality of life at the initiation of degarelix, a
GnRH antagonist, and 6 months later, in patients with advanced hormone-sensitive
PCa. Methods: The DUO study is a PASS, pharmaco-epidemiologic, longitudinal, multi-
center observational study. It prospectively enrolled PCa patients during the first 6
months of treatment with degarelix. cohort to describe the prevalence of real-life cardio-
vascular co-morbidities in. The study was carried out in 46 French urology centers. At
D0 and M6, the prevalence of CV, osteoporotic, metabolic, mood disorder, geriatric and
sexual morbidity and risk factors were recorded using validated tools and question-
naires. EQ-5D questionnaire measured quality of life. The evolution of the disease (PSA
levels) and the tolerance of the treatments were also reported. Results: A total of 124 pa-
tients with advanced hormone-dependent PCa (of whom 26.6% were metastatic) were
included. At D0 57.7% of patients had a CV morbidity and CV risk factors. Metabolic
co-morbidities were also present in 60.6% of patients, osteoporotic risk factors in 34%,
sexual disorders in 58%, and mood disorders in 36%. ONCO-G8 score ≤ 14 was ob-
served in 45.6% of patients aged ≥ 70 years. The percentage of patients with CV co-
morbidities remained stable (56.7%). The rates of osteoporotic, metabolic, sexual, and
mood-related morbidity and risk factors also remained unaltered. Likewise, quality of
life remained stable between D0 and M6 (Scores: 0.765 and 0.813 respectively). At
the same time, the median PSA rate decreased by -98.4% from D0 (p< 0.001). 42 ad-
verse events (AEs) were reported in 22 patients: degarelix-related AEs were reported in
4.4% of patients. Conclusions: The results of the DUO study showed high prevalence of
CV co-morbidity and risk factors in patients with advanced PCa. It also showed no signif-
icant increase in CV co-morbidities and risk-factors during the first 6 months of treat-
ment with degarelix as it was observed for osteoporotic, metabolic, sexual, and mood-
related disorders. The GnRH antagonist was well tolerated without major impact on
quality of life. Assessment of multiple co-morbidities at the initiation and during ADT is
mandatory for the optimal management of patients. Research Sponsor: Ferring
Pharmaceutical.

63 Poster Session

Preferences and perceptions of patients with metastatic castration-resistant
prostate cancer for treatments and biomarker testing: An international
qualitative study. First Author: Robert J. Jones, Beatson West of Scotland
Cancer Centre, University of Glasgow, Glasgow, United Kingdom
Background: Metastatic castration-resistant prostate cancer (mCRPC) is a lethal disease
with significant morbidity. Poly adenosine diphosphate-ribose polymerase inhibitors
(PARPi) are targeted therapeutics approved to treat mCRPC patients with genetic muta-
tions in homologous recombination repair (HRR). However, to benefit from PARPi as a
single agent, patients usually need to undergo biomarker testing to determine their mu-
tation status. As an initial step to understand patient preferences for mCRPC treat-
ments, this study investigated the treatment features important to mCRPC patients and
their preferences for and perceptions of biomarker testing. Methods: This preliminary
qualitative study included 25 men in the US, UK, Germany, Spain, and Japan with self-
reported mCRPC diagnosed at least 6 months previously. Participants completed a 60-
minute one-on-one interview about mCRPC treatments and disease impact. Results:
Participants had a mean age of 62 years and were diagnosed with prostate cancer an av-
erage of 68 months prior. About half (52%) had metastasized > 1 year prior and more
than half (56%) reported no HRR genetic mutation. The most frequently reported symp-
toms were pain (60%), urinary problems (56%), and fatigue (32%). Participants stated
that pain impacted their sleep, daily activities, and social lives. 60% reported they
shared treatment decision-making with their physician, some (24%) shared it with part-
ners or caregivers, and others (32%) left treatment decisions up to their physician due
to their lack of knowledge. Quality of life (QoL) was the most important treatment bene-
fit reported (56%), followed by progression-free survival (PFS) (52%), overall survival
(OS) (48%), and reduced pain (44%). Some participants reported their desire for pro-
longed survival needed to be balanced with adequate QoL. Few participants reported re-
duced fatigue (24%) or urinary problems (12%) as desired treatment benefits. 64%
had previously undergone biomarker testing to determine mutation status. 56% of test-
ed participants reported that their physician discussed the purpose and benefits of test-
ing. Based on conversations with their physicians, both tested and untested
participants felt that biomarker testing would inform them about heritable risk of muta-
tion and help find new targeted treatments. Untested participants with a negative view
of biomarker testing (22%) reported concerns about the need for further invasive biop-
sies. Conclusions: QoL followed by PFS, OS, and reduced pain were the most important
benefits of treatment to participants. More than half of participants had a positive view
of biomarker testing, especially if testing could lead to targeted therapies and inform
about heritable risk. These results will inform the design of an international discrete
choice study of biomarker testing among men with mCRPC. Research Sponsor: This
study was supported by AstraZeneca and Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA, who are codeveloping olaparib.

64 Poster Session

Clinical annotations for prostate cancer research: Defining data elements,
creating a reproducible analytical pipeline, and assessing data quality. First
Author: Niamh M. Keegan, Memorial Sloan Kettering Cancer Center, New
York, NY
Background: Routine clinical data from the electronic medical record are indispensable
for retrospective and prospective observational studies and clinical trials. Their repro-
ducibility is often not assessed. We sought to develop a prostate cancer-specific data-
base with a defined source hierarchy for clinical annotations and to evaluate data
reproducibility. Methods: At a comprehensive cancer center, we designed and imple-
mented a clinical database for men with prostate cancer and clinical-grade paired tu-
mor–normal sequencing for whom we performed team-based retrospective clinical data
annotation from the electronic medical record, using a prostate cancer-specific data
dictionary. We developed an open-source R package for data processing. We then evalu-
ated completeness of data elements, reproducibility of team-based annotation using
blinded repeat annotation by a medical oncologist as the reference, and the impact of
measurement error on bias in survival analyses. Results: Data elements on demo-
graphics, diagnosis and staging, disease state at the time of procuring a genomically
characterized sample, and clinical outcomes were piloted and then abstracted for
2,261 patients and their 2,631 genomically profiled samples. Completeness of data el-
ements was generally high, between 55% to 99% for elements of clinical TNM staging,
self-reported race, biopsy Gleason score, and presence of variant histologies, both for
the team-based annotation and the repeat annotation. Comparing team-based annota-
tion to the repeat annotation (100 patients/samples), reproducibility of annotations was
high to very high. For 7 binary data elements, both sensitivity and specificity of the
team-based annotation reached or exceeded 90%. The T stage, metastasis date, and
presence and date of castration resistance had lower reproducibility. Impact of mea-
surement error on estimates for strong prognostic factors was modest. Conclusions: With
a prostate cancer-specific data dictionary and quality control measures, manual team-
based annotations can be scalable and reproducible. The data dictionary and the R
package for reproducible data processing tools provided (https://stopsack.github.io/
prostateredcap) are freely available to help increase data quality in clinical prostate can-
cer research. Research Sponsor: U.S. National Institutes of Health, Other Foundation,
Other Government Agency.

65 Poster Session

Prevalence and natural history of non-metastatic castrate resistant prostate
cancer: A population-based analysis. First Author: Amanda Elizabeth Hird,
Division of Urology, Sunnybrook Health Sciences Center, University of
Toronto, Toronto, ON, Canada
Background: The natural history of non-metastatic castrate resistant prostate cancer
(nmCRPC) prior to the introduction of novel anti-androgen agents in a real-world setting
is largely unknown. Methods: This was a retrospective population-based cohort study of
men with nmCRPC in Ontario, Canada. Patients with a diagnosis of prostate cancer,
castrate level of testosterone ( < 1.7nmol/L) and a PSA > 2.0nmol/L with a subsequent
rise > 25% from the nadir, and without diagnostic or treatment codes for metastasis
were included. Annual prevalence of nmCRPC was calculated. Crude time from
nmCRPC to metastasis and death are presented as medians with interquartile range
(IQR). Predictors of time from nmCRPC to prostate cancer death were compared using
univariable and multivariable Fine and Gray subdistributional hazard models to account
for the competing risk of non-prostate cancer death. Results: From January 2007 until
March 2018, we identified 2045 patients with nmCRPC. Median age was 79 years
(IQR: 72-84). A total of 984 patients (48.1%) received upfront hormonal therapy while
584 (25.8%) received initial radiotherapy (RT) and 478 (23.4%) underwent radical
prostatectomy. Median time from primary treatment to nmCRPC was 6 years (IQR: 3-
10). PSA at the time of meeting nmCRPC criteria was a median of 3.0 ng/L. Patients
were followed for a median 31.1 months (IQR: 19.8-47.9). The overall annual preva-
lence of nmCRPC ranged from 1,519-1,913 patients, representing 7-12% of men with
prostate cancer prescribed androgen deprivation therapy each year. Crude median time
from nmCRPC to all-cause death was 37.6 months (IQR: 22.1-55.4). Median time from
nmCRPC to metastasis and metastasis to all-cause death was 20.0 and 8.3 months, re-
spectively. On regression analysis, older age, ADT use with primary treatment, higher
PSA at the time of meeting nmCRPC criteria, and grade group predicted time from
nmCRPC to prostate cancer death. Conclusions: This is the largest analysis of the preva-
lence and natural history of nmCRPC. The current study can be used as a historical co-
hort to compare how novel imaging modalities and advancements in systemic therapy
for patients with nmCRPC impact prevalence estimates and disease trajectory over
time. Research Sponsor: Ajmera Family Chair in Urologic Oncology.
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Treatment trends among men with metastatic castration sensitive prostate
cancer (mCSPC): Results from the US component of an international study.
First Author: Pedro C. Barata, Tulane University Medical School, New
Orleans, LA
Background: Novel hormonal therapies (NHTs) and taxane-based chemotherapy (CT)
were initially approved for the treatment of metastatic castration resistant prostate can-
cer (mCRPC) and are now approved for use in mCSPC. Little is known about the recent
uptake of these treatments in mCSPC. This study evaluated mCSPC treatment trends
from 2016 to 2020 in the US. Methods: Participating physicians collected information
from medical charts for the next consecutive 8 men with advanced prostate cancer (4
men with mCSPC, and 4 men with mCRPC) during January-August 2020. A subset of
men with current mCRPC had historical mCSPC treatment information available. Treat-
ments were categorized into 4 mutually exclusive categories: (1) androgen deprivation
therapy (ADT) ± first-generation anti-androgen (1st gen AA); treatment intensification
with (2) NHT, (3) taxane CT ± NHT, and (4) other treatments (e.g., radium-223, sipu-
leucel-T, non-taxane CT). To account for the availability of new mCSPC treatments,
treatment patterns across all lines of mCSPC therapy were described for men initiating
treatment in 2016-2018 and 2019-2020. Results: 239 men with mCSPC were includ-
ed (146 with mCSPC at data collection; 93 with mCRPC at data collection and who had
historical information on mCSPC treatments). Mean age was 69 years; 69% had bone
metastases and 30% had visceral metastases. Most patients were managed by oncolo-
gists (75%), while 48% were treated at academic/cancer centers. From 2016-2018 to
2019-2020, mCSPC treatment intensification with NHT increased while treatment in-
tensification with taxane CT or other therapies declined. (Table) Conclusions: In this
real-world study of adult men with mCSPC, increased use of NHT was observed over
time indicating that more men will have been exposed to NHT when they progress to
mCRPC. This suggests an unmet need for novel therapies in mCRPC. Funding: Pfizer.
Research Sponsor: Pfizer Inc.

Treatment patterns among men with mCSPC by year of treatment initiation.

2016-2018
na=73

2019-2020
n=168

ADT ± 1st gen AA b, n (%)c 31 (42) 66 (39)

Treatment intensification with:d

NHT, n (%) 17 (23) 83 (49)

Abiraterone 7 (10) 36 (21)

Apalutamide 0 (0) 12 (7)

Darolutamide 0 (0) 3 (2)

Enzalutamide 10 (14) 32 (19)

Taxane CTe ± NHT, n (%) 12 (16) 17 (10)

Otherf, n (%) 14 (19) 9 (5)

an denotes number of patients across all lines of mCSPC therapy bLHRH agonists, LHRH antagonists, 1st gen AA cPercentages may add
up to more than 100% as patients could have initiated multiple treatment lines within the given time period dADT use or orchiectomy
are unknown in 18% of treatment intensification therapies (across all years/lines) eDocetaxel, paclitaxel. One patient had docetaxel in
combination with NHT fRegimens containing radium-223, sipuleucel-T, pembrolizumab, and non-taxane CT.

67 Poster Session

The changing landscape of treatment and survival for men with castration-
resistant prostate cancer in the era of novel treatments. First Author:
Megan Veresh Caram, Department of Hematology/Oncology, University of
Michigan Medical School, Ann Arbor, MI
Background: Several therapies for men with castration-resistant prostate cancer (CRPC)
have become available since 2010 with the hope of prolonging survival for those at the
end stages of their disease. Little is known about the survival of men who receive novel
therapies in the real world and the disease burden of patients initiating treatment for
CRPC between 2010 and 2017. Methods: Using the Veterans Health Affairs Corporate
Data Warehouse, we identified Veterans with CRPC who received first-line therapy for
castration-resistant disease between 2010-2017. Therapies included ketoconazole, do-
cetaxel, abiraterone, and enzalutamide since > 99% of patients treated for CRPC re-
ceived one of these therapies first-line for CRPC. We used a Cox model to calculate the
overall survival of patients from time of first CRPC treatment for each year. We then ad-
justed for patient and disease characteristics, such as starting PSA level, and prognostic
group at the start of treatment based on hemoglobin, alkaline phosphatase, and albu-
min levels. Results: In a cohort of 4,998 men started on treatment for CRPC between
2010-2017, survival from start of first-line treatment gradually increased between
2010-2017. In 2010, when 38% of men received docetaxel first-line and 62% ketoco-
nazole, the probability of surviving at least one year from start of first-line therapy was
64%. In 2017, when the landscape of first-line treatment had changed (49% abirater-
one, 9% docetaxel, 41% enzalutamide, 1% ketoconazole) one-year survival from start
of first therapy improved to 72%. The unadjusted hazard ratio (HR) for an additional
calendar year was 0.93 (95% confidence interval [CI], 0.91-0.95). Men started on first-
line CRPC therapy in 2010 had worse prognostic labs at the start of therapy, suggesting
worse disease, and had a higher PSA value at the start of therapy compared to those
started on CRPC therapy in 2017 (median PSA 55.1 in 2010 vs 27.8 in 2017, p-value
< 0.01). When adjusting for disease characteristics, the improvement in survival we
saw between 2010 and 2017 was diminished with adjusted HR for an additional calen-
dar year of 0.97 (95% CI, 0.94-1.00). Conclusions:With the development of novel ther-
apies, the survival of patients with similar disease burden should gradually improve over
time. Although we did see a modest improvement in survival between 2010-2017, this
improvement was mitigated when adjusting for disease severity, suggesting that some
of the improvement in survival may be affected by a lead-time bias—treating patients
earlier in their CRPC. Research Sponsor: Prostate Cancer Foundation.

68 Poster Session

Impact of pretest video genetic education in prostate cancer patients: Do
patients need us? First Author: Samantha Greenberg, Huntsman Cancer
Institute, University of Utah, Salt Lake City, UT
Background: Germline genetic testing criteria for individuals with prostate cancer (PCa)
are expanding. Alternative genetic service models are needed to meet increased need
for genetic testing. Studies have shown no difference in genetic testing uptake, satisfac-
tion, or knowledge when patients undergo face-to-face genetic counseling compared to
pre-test video genetic education (VGE). Data is limited comparing options for how video
genetic education is delivered. This study evaluated the impact of pre-test VGE when fa-
cilitated by a genetic counseling assistant (assistant-led) or self-completed by the pa-
tient (patient-led). Methods: Individuals with PCa referred for genetic counseling
received pre-test VGE. Patients were randomized so that this process involved meeting
with a genetic counseling assistant or completed at the patient’s convenience via email
instructions. Pre-test VGE included family history completion via electronic software
and viewing of informational video. VGE completion and genetic testing uptake were
measured for all participants. Questionnaires regarding satisfaction, and knowledge
were optional for participants after VGE completion. Data was analyzed using t-test and
Fisher’s exact. Results: Eighty-one individuals referred for genetic counseling from Octo-
ber 2020-March 2021, and 78 individuals were randomized (1:1) to assistant-led or
patient-led VGE, with 39 individuals in each arm. After removing patients for technolog-
ical limitations, loss to follow up, and procedural withdrawals, there were 18 patients in
the assistant-led arm, and 16 patients in the patient-led arm. The primary reason for
discontinuing the process was lack of response to phone and electronic contacts to
schedule their genetics visit (n = 22). The median age was 64.5 years, with no differ-
ence between the two arms (p = 0.698). Participants identified primarily as white/Cau-
casian (n = 32, 94%). In the assistant-led group, all participants elected to undergo
germline genetic testing and 13 (81%) opted for genetic testing in the patient-led
group. There was no difference in genetic testing uptake between the two arms (p =
0.094). Nine patients in the patient-led group and eight patients in the assistant-led
group completed the questionnaires. There was no difference in satisfaction with their
VGE experience (p = 0.815) or knowledge using the KnowGene scale (p = 0.120). Con-
clusions: Preliminary data suggests there is no difference in genetic testing uptake
when pre-test VGE is facilitated by a genetic counseling assistant or self-led by the pa-
tient. Given no preliminary differences in satisfaction and knowledge, patient-led pre-
test VGE may serve as a viable option prior to germline testing in PCa patients. Addition-
al research is needed with larger sample size. Furthermore, evaluation of the facilitators
and barriers of VGE is needed as there was significant drop off in completion of video
pre-test VGE. Research Sponsor: U.S. National Institutes of Health.

69 Poster Session

First look at patient reported outcomes from IRONMAN, the international
registry of men with advanced prostate cancer. First Author: Emily
Rencsok, Harvard Medical School, Boston, MA
Background: While population-based estimates of advanced prostate cancer survivors
are lacking, an estimated 180,000 men in the US are living with metastatic prostate
cancer. Their survivorship experience is distinct from localized patients as they suffer
quality of life detriments both due to the severity of disease and its therapies. We exam-
ined quality-of-life indictors among men in the IRONMAN global registry of advanced
prostate cancer. Methods: IRONMAN (International Registry of Men with Advanced
Prostate Cancer) is a population-based prospective study of men with newly diagnosed
advanced, metastatic hormone-sensitive (mHSPC) and castration-resistant prostate
cancer (CRPC) enrolled from 16 countries. We report data from first 1865 men enrolled,
1567 who completed a baseline Patient Reported Outcome Measure (PROM) in the US
(N=581), Canada (N=245), Spain (N=166), UK (N=204), Australia (N=126), Switzer-
land (N=88), Sweden (N=70), Ireland (N=46), and Brazil (N=41). PROMs are collected
at baseline and every three months using electronic (90%) or paper versions of validated
questionnaires. Results: The cohort includes 1,128 men with mHSPC and 737 with
CRPC. Based on self-report, 9% of men overall (18% in the US) are Black and 83% are
white (78% in the US). Sleep problems were common among men at enrollment, with
59% of men reporting problems with insomnia. The prevalence was similarly high
among men with mHSPC or CRPC disease. Ten percent of men reported that pain sub-
stantially interfered with daily activities, and 24% reported pain had some effect. Physi-
cal functioning was high among both mHSPC (median 93.3, 80-100) and CRPC
(median 86.7, 73.3-100) patients based on EORTC QLQ-30. Global health status was
similar between the two groups (median 75, 58.3 - 83.3). More than 25% of men re-
ported some cognitive impairment at baseline. Financial difficulties due to the disease
and treatment were quite high, ranging from 12% in Sweden, 16% in Canada and
Spain, 34% in the US, and 46% in Brazil. Conclusions: Men with advanced prostate
cancer experience a range of quality of life detriments which impair overall health.
While at baseline, many of these measures were similar among men with mHSPC and
CRPC, we will continue to monitor these over time to examine changes in quality of life
associated with disease progression and treatments. A longer-term goal is to identify op-
portunities for intervention to improve quality of life and potentially improve survival.
Clinical trial information: NCT03151629. Research Sponsor: Movember Foundation.,
Pharmaceutical/Biotech Company.
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70 Poster Session

Correlation of the rate of metastasis-free survival with the presence of
pathogenic germline genetic mutations in patients with prostate cancer at a
community practice. First Author: Siddharth Ramanathan, Oakland
University William Beaumont School of Medicine, Bloomfield Hills, MI
Background: Loeb et al. recently highlighted that academic physicians were statistically
more likely to recommend genetic testing to prostate cancer patients per NCCN guide-
lines compared to physicians at community practices. Several articles have outlined the
rate of pathogenic mutations and metastasis free survival (MFS) for prostate cancer pa-
tients treated at academic institutions. However, there is a relative paucity of equivalent
data regarding patients treated at community urology clinics. We felt it was important to
retrospectively review data from our large community based uro-oncology practice and
present our findings in an effort to clarify this topic. Methods:We collected data on 562
prostate cancer patients treated at our multidisciplinary uro-oncology clinic between
2016 and 2018. We found 363 patients that satisfied the inclusion criteria of having
germline genetic mutation testing and at least 1 year of follow-up. Patients were strati-
fied into three categories based on the results of their germline genetic test: negative for
germline mutations, positive for germline pathogenic mutations, or positive for VUS
(variant of uncertain significance) mutations. Analysis of variances (ANOVA) was con-
ducted to assess for any differences in age, Gleason score, metastasis rate, and MFS
across the groups. A significance level of .05 was used. Results: All patients were treated
according to guideline recommendations as was standard for the practice. There was no
statistically significant difference in average age or Gleason score between the groups.
There was also no statistically significant difference between the MFS across the three
groups. Although the metastasis rate and MFS in the group without any mutations
(9.8%, 18.3 months) was clinically significant compared to the groups with pathogenic
mutations (7.5%, 16.5 months) and VUS mutations (7%, 16.6 months), the differ-
ences were not statistically significant (p=.754 and .127 respectively). Conclusions: In
our community based uro-oncology practice, we found no statistically significant differ-
ence in MFS between patients with pathogenic germline mutations, patients without
germline mutations, and patients with VUS mutations at 1 year of follow-up. This does
not exclude the possibility of an impact of germline mutations on MFS as the data ma-
tures to reach 5 or more years of follow-up. Research Sponsor: None.

Results.

Mutation status on Germline
Testing

Sample
Size

Age
(years)

Mean Gleason
Score

Median Gleason
Score

Metastasis
Rate
(%)

MFS
(months)

Negative 266 67.2 7.28 3 + 4 = 7 9.8 18.3

Pathogenic Mutation 40 67.3 7.39 3 + 4 = 7 7.5 16.5

VUS 57 65.9 7.34 3 + 4 = 7 7.01 16.6

p-value - .583 .705 - .754 .127

71 Poster Session

Outcomes of an advanced practice nurse (APN)-led cancer genetics service.
First Author: Lisa Aiello, Corporal Michael J. Crescenz VA Medical Center,
Philadelphia, PA
Background: In oncology practice, there are increasing numbers of patients for whom ge-
netic testing is recommended by the National Cancer Care Network (NCCN), including
all metastatic and high-risk localized prostate cancer patients. However, there is a criti-
cal shortage of genetics services providers. Acuity for these consults can be high, partic-
ularly in the context of a treatment related decision. We hypothesized that nurses,
particularly advanced practice nurses (APNs), can provide a workforce within VA that
can address genetic testing and genetic care needs of prostate cancer patients. Meth-
ods: We initiated a cancer genetics service staffed with an advanced practice nurse
(APN) geneticist and evaluated the success of the program at a large urban, academic-
affiliated Veteran’s Affairs Medical Center (VAMC). Results: In the one year prior to the
initiation of the APN geneticist-run program (10/1/2019-9/30/2020), 61 unaffected
patients with a family history of cancer and 85 patients with cancer (36 with prostate
cancer) were referred to a VA centralized telegenetics service. An average of seven can-
cer patients (average three with prostate cancer) were referred to VA telegenetics per
month. Genetic testing was completed in eleven (18%) of unaffected patients and 21
(25%) of cancer patients. Five (13%) of tested patients were found to have a pathogen-
ic or likely pathogenic mutation or variant of uncertain significance (VUS). In the eight
months after initiation of the APN geneticist-run consult service (10/1/2020 - 5/30/
2021), 39 unaffected patients with a family history of cancer and 90 patients with can-
cer (38 with prostate cancer) were referred. An average of 11 cancer patients (average
five with prostate cancer) per month were referred. This represents a 57% increase in
all cancer patient and a 67% increase in prostate cancer patient referrals. For those pa-
tients referred to the APN geneticist-run consult service, genetic testing was completed
in three (7%) of unaffected patients and 30 (33%) of cancer patients (including 15
prostate cancer patients). The genetic testing rate therefore improved from 1.7 oncology
patients per month to 3.9 oncology patients per month, an 130% increase in genetic
testing. For prostate cancer patients, the genetic testing rate improved from 0.8 to 1.9
patients tested per month, representing a 137% increase. Comparison of genetic test-
ing outcomes at one year will be included in the final presentation. Conclusions: Inclu-
sion of an APN geneticist-run consult service embedded in oncology clinics will likely
improve access to genetics services and genetic testing rates in cancer patients.
Research Sponsor: Prostate Cancer Foundation.

72 Poster Session

Diagnosis codes overestimate the burden of prostate cancer cases. First
Author: Tori Anglin-Foote, VA Informatics and Computing Infrastructure,
VA Salt Lake City Health Care System, Salt Lake City, UT
Background: Identifying cancer cases within the electronic health record (EHR) or
claims data can be challenging because diagnosis codes are often entered into pa-
tient records during routine screenings or as “rule out” diagnosis codes when the
patient is referred to a procedure. To improve accuracy of prostate cancer (PCa)
case ascertainment, we compared algorithms that used diagnoses codes to natural
language processing (NLP) tools applied to clinical notes and pathology reports to
identify Veterans with prostate cancer (PCa). Methods: This is a retrospective obser-
vational cohort study using VA EHR data to identify veterans diagnosed with PCa be-
tween 2000 and 2020. Using International Classification of Diseases (ICD-10 CM
or ICD-9 CM) diagnosis and procedure codes, we identified veterans who may have
PCa. We deployed validated NLP tools to identify the presence of Gleason score,
metastatic PCa, and castration sensitivity to identify evidence of PCa within the
notes. We conducted a descriptive analysis to compare the results of algorithms that
relied exclusively on diagnosis codes compared to use of NLP tools. Results: From
2000 through 2020,1,031,296 veterans had one or more PCa diagnosis code. This
number decreased by 11% for each additional PCa diagnosis code required. When
we required 4 or more PCa diagnosis codes to be present, only 746,350 veterans
had PCa. When we deployed NLP tools to identify mention of a Gleason score or an
indicator of mPCa, only 685,847 Veterans had these indicators of PCa, a 35% de-
crease in the number of PCa cases with a single diagnosis code. Chart review of pa-
tients with their first PCa diagnosis codes in 2019 and 4 or more codes in their
records illustrated no evidence of Gleason score or mPCa disease in their EHR.
Analysis of their pathology reports revealed that these patients had prostatic intrae-
pithelial neoplasia or atypical small acinar proliferation and had not yet developed
prostate cancer. Conclusions: Accurate ascertainment of PCa using EHR and claims
data requires using NLP tools and clinical notes combined with structured data
sources such as diagnosis codes. Relying on ICD diagnosis codes alone will overesti-
mate the burden of PCa up to 30%. Research Sponsor: Department of Veterans
Affairs.

73 Poster Session

Association between patient-reported outcomes (PROs) and changes in
prostate-specific antigen (PSA) in patients (pts) with advanced prostate
cancer treated with apalutamide (APA) in the SPARTAN and TITAN studies.
First Author: Eric Jay Small, Helen Diller Family Comprehensive Cancer
Center, University of California San Francisco, San Francisco, CA
Background: In phase 3 placebo (PBO)-controlled studies, addition of APA to androgen depriva-
tion therapy (ADT) improved overall survival, resulted in rapid and deep PSA declines, and re-
duced risk of disease progression while preserving health-related quality of life (HRQoL) in
nonmetastatic castration-resistant prostate cancer (nmCRPC; SPARTAN) and metastatic cas-
tration-sensitive prostate cancer (mCSPC; TITAN). This post hoc analysis evaluated the associ-
ation of a deep PSA decline with PROs in these studies. Methods: Pts on ADT were randomized
to APA (240 mg QD) or PBO: SPARTAN 2:1 (N = 1,207; APA n = 806), TITAN 1:1 (N =
1,052; APA n = 525). Each cycle was 28 d. PROs were assessed using Functional Assessment
of Cancer Therapy-Prostate (FACT-P), Brief Pain Inventory-Short Form (BPI-SF; TITAN only),
and Brief Fatigue Inventory (BFI; TITAN only) at baseline, specific cycles during study treat-
ment, and post progression up to 1 yr. A landmark analysis at Month 3 evaluated association
between deep PSA decline (≤ 0.2 ng/mL) and time to subsequent deterioration in PROs (de-
fined as decrease ≥ 10 points FACT-P total, ≥ 3 points Physical Wellbeing, ≥ 30% baseline for
BPI-SF worst pain, or ≥ 2 points for BFI worst fatigue). At time of the landmark analysis, only
pts continuing treatment were included; all deep PSA responses after, and all PRO deteriora-
tion events before, were ignored. Time-to-event end points were analyzed by Kaplan-Meier
method and Cox proportional hazards model. Results: Median treatment durations were 32.9
mo (SPARTAN) and 39.3 mo (TITAN). Per assessment, > 90% (SPARTAN, cycles 1-81) and
> 50% (TITAN, cycles 1-33) of eligible pts completed FACT-P; BPI-SF and BFI, both > 62%
(TITAN, cycles 1-33). Pts in either study who achieved PSA ≤ 0.2 ng/mL at Month 3 had a low-
er risk of deterioration in FACT-P total or Physical Wellbeing (Table). Pts in TITAN with PSA ≤
0.2 ng/mL at Month 3 had a lower risk of BPI-SF worst pain intensity or BFI worst fatigue inten-
sity progression (Table). Conclusions: Deep and rapid PSA responses with APA were associated
with prolonged time to deterioration in HRQoL, FACT-P Physical Wellbeing, BPI-SF worst pain
intensity, and BFI worst fatigue intensity in pts with advanced PC. Clinical trial information:
NCT02489318 (TITAN); NCT01946204 (SPARTAN). Research Sponsor: Janssen Research &
Development.

Association of median time to deterioration in PROs with PSA ≤ 0.2 ng/mL at Month 3 in pts treated with APA.

SPARTAN nmCRPC pts,
months to decline

TITAN mCSPC pts,
months to decline

Without PSA ≤ 0.2
ng/mL

With PSA ≤ 0.2
ng/mL HR

Without PSA ≤ 0.2
ng/mL

With PSA ≤ 0.2
ng/mL HR

FACT-P total n = 380 21.9 n = 119 33.1 0.83 n = 121 14.8 n = 127 44.2 0.54

FACT-P Physical Wellbeing n = 373 25.9 n = 119 55.2 0.70 n = 111 14.8 n = 128 29.5 0.63

BPI-SF worst pain intensity
progression

* * * n = 160 44.6 n = 169 NR 0.70

BFI worst fatigue intensity
progression

* * * n = 188 NR n = 212 NR 0.76

HR, hazard ratio; NR, not reached.
*Not administered.
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74 Poster Session

Mental health implications in urologic cancer hospitalizations. First Author:
Sanjay Das, CMU College of Medicine, Mount Pleasant, MI
Background: Increased mortality from urologic cancers coupled with an aging population
has resulted in patient care becoming more specialized to improve patient outcomes.
Though family history, lifestyle behaviors, and genetics are all used to determine risk
and treatment, there is a knowledge gap of whether mental illness (MI) should also be
considered. Therefore, this study seeks to determine whether hospitalizations of urolog-
ic cancers plus MIs are associated with increased all-cause mortality, length of hospital
stay (LOS), costs of hospitalization and nosocomial infection rates. Methods: Inpatient
data from 2016-2017 was obtained from the National Inpatient Sample database. This
included all hospitalizations with at least one diagnosis of urologic cancer including
prostate, bladder, kidney, renal pelvis, ureteral, urethral, testicular, and penile cancers.
MIs of interest were depression, anxiety, substance abuse, and schizophrenia and relat-
ed disorders. Data analysis and regression models were performed using SPSS Statis-
tics. Reported odds ratios and significance values were controlled for Age, Sex, Income,
Race, Insurance, Location, Mortality Risk, and Illness Severity. Results: There were
146,706 hospitalizations involving urologic cancers between 2016-2017. For these
hospitalizations, depression and anxiety were associated with a decreased likelihood of
death, and all MIs were associated with increased LOS. For hospitalizations involving
prostate cancer, Depression and Substance Abuse were associated with decreased like-
lihood of death (all-causes). Hospitalizations involving kidney cancer had increased to-
tal charges and increased LOS. Hospitalizations involving bladder cancer were
associated with decreased likelihood of death, and increased LOS for all MIs except, no-
tably, those with substance abuse. Penile Cancer hospitalizations coded for anxiety
showed increased LOS, and testicular cancer hospitalizations coded for substance
abuse had increased likelihood of death. Conclusions:MIs can affect hospitalization out-
comes of patients with urologic cancer differently based on the type of urologic cancer.
Interestingly, our analysis showed that Depression was associated a decreased likeli-
hood of death in hospitalizations coded for Prostate Cancer and Bladder Cancer. Though
unexpected, we hypothesize that this finding may be partially due to implicit bias from
healthcare providers that lead to enhanced care (e.g. increased patient monitoring, bet-
ter support from auxiliary units such as Social Work). However, there is an absence of
research in substantiating this claim. Further research is warranted to better assess the
effect of Depression on the mortality of Urologic Cancer patients, and on how to best in-
corporate mental health status in the overall management of these patients. Research
Sponsor: CMU College of Medicine.

75 Poster Session

The effects of a preference-based exercise trial on outcomes in men on
androgen deprivation therapy (ADT) for prostate cancer compared to an
exercise randomized controlled trial of the same interventions. First Author:
Shabbir M.H. Alibhai, Princess Margaret Cancer Centre, University
Health Network, Toronto, ON, Canada
Background: Recruitment for most exercise trials is challenging and often hindered by
participants’ inability to travel to the study centre and/or unwillingness to be random-
ized. Thus, patients in exercise randomized controlled trials (RCTs) are highly selected
and may not reflect real-world experiences. Our objectives were to compare baseline
characteristics and outcomes of men who agreed to participate in a preference-based
trial (PREF) compared to a RCT of the same exercise interventions. Methods: A 2-arm
multicentre PREF trial was conducted concurrently with a 2-arm RCT. Participants were
men on ADT who were treated at 2 academic and 2 community hospitals in Canada and
selected to engage in a group-based in-centre exercise intervention (GROUP) or a home-
based exercise program (HOME). All participants underwent aerobic and resistance
training 4-5 days per week for 6 months. Co-primary outcomes included fatigue
(FACT-F) and the 6-minute walk test (6MWT). Differences at baseline between the two
trials were compared using ANOVA. Analysis of covariance with adjustment for baseline
value was used to assess differences in the study outcomes between the two trials and
between exercise arms. Results: 56 participants (mean age 70 y) consented and select-
ed to participate in GROUP (n = 18) or HOME (n = 38). Recruitment rate was 21.5%.
Retention at 6 months in the PREF and RCT was 72.7% and 50%, respectively. No sig-
nificant differences were observed in baseline characteristics between participants of
the two trials. Adherence was met by 60% of participants in PREF. Participants in
PREF exhibited a 28.7-metre increase (better) in the 6MWT at 6 months compared to
RCT participants (p = 0.20). Additionally, participants in PREF demonstrated less time
(better) to complete 5 chair stands (mean change: -1.24s) at 6 months relative to par-
ticipants in the RCT irrespective of exercise mode (p = 0.06). HOME participants in the
PREF completed the 5 chair stands faster (mean change: -2.19s) compared to HOME
participants in the RCT (p = 0.01). Similarly, GROUP participants in the RCT required
less time (mean change: -2.11s) for 5 chair stands compared to GROUP participants in
the PREF (p = 0.04). Hip circumference was higher (worse) at 6 months in PREF partic-
ipants (mean change: +2.95cm) compared to their RCT counterparts (p = 0.02). Al-
though fatigue was not significantly different between participants in the two studies at
6 months, GROUP participants in the RCT experienced worse fatigue (mean change:
-6.93) compared to those who selected GROUP (p = 0.03). Conclusions: Allowing par-
ticipants to select the exercise intervention of their preference may improve retention
and ameliorate functional declines as a result of ADT. Further studies that assess the ef-
fects of preference-based trials on clinical outcomes are warranted. Clinical trial
information: NCT03335631. Research Sponsor: Canadian Institutes of Health
Research.

76 Poster Session

Electronic patient reporting outcomes are a promising predictive factor of
prostate cancer patient survival: The Protecty study. First Author: Carole
Helissey, Clinical Research Unit, Military Hospital Begin, Saint-Mand�e,
France
Background: The benefits of Electronic Patient Remote Outcomes (e-PRO) for telemoni-
toring are well established, allowing early detection of illnesses and continuous monitor-
ing of patients. We have previously shown high levels of compliance of use of
telemonitoring in daily care. This new PROTECTY study assesses the predictive power
of patient health status in the first month of treatment on survival, evaluated with the
telemonitoring platform Cureety. Methods: This prospective study was conducted at the
Military Hospital B�egin on prostate cancer patients. Patients were allowed to respond to
a symptomatology questionnaire based on CTCAE v.5.0, personalized to their pathology
and treatment. An algorithm evaluates the health status of the patient based on the re-
ported adverse events, with a classification into 2 different states: Good Health status
(A) Poor Health status (B) In case of A, the patient received therapeutic advice to help
manage each of the reported adverse events. In case of B, the patient is invited to call
the hospital. For the purpose of this analysis, we collected their health status during the
first month after initiation of treatment. The primary endpoint was to assess if the first
month health status is a predictive factor of progression free-survival (PFS) for prostate
cancer patient. The secondary endpoint was to assess if the first month health status is
a predictive factor of overall survival (OS) for prostate cancer patient. Results: Sixty-one
patients were enrolled between July 1st, 2020 and June 30st, 2021. The median age
was 74.0 (range 58.0 – 94.0). 62% presented a metastatic stage, and the most repre-
sented cancer was mHSPC with 39,5% among metastatic patients. Overall, 2443 ques-
tionnaires were completed by the patients, 4.0% resulted in a health classification in
state B. 86,9% of patient were classified in group A the first month. 13,1% of patient
were classified in group B the first month. The median follow up was 12.3 months. PFS
at 12 months was 89% in A group vs 60% in B group, p=0,17 OS at 12 months was
100% in A group vs 86% in B group, p=0,15. Conclusions: Our study is the first to as-
sess the impact of tolerance treatment on survival. The initial results suggest that e-
PRO assessment by the platform could help identify in the early stages the patients that
require further health assessment and potential therapeutic changes. While further fol-
low-up of more patients will be required, our study highlights the importance of e-PRO
in cancer patient care. Research Sponsor: None.

77 Poster Session

Assessment of patient-reported outcomes (PROs) and longer-term adverse
events (AEs) in phase I study of 225Ac-J591-PSMA for metastatic castration-
resistant prostate cancer (mCRPC). First Author: Jones T. Nauseef, New
York-Presbyterian Hospital/Weill Cornell Medical Center, New York, NY
Background: Prostate Specific Membrane Antigen (PSMA) is a conserved cell surface
protein in PC and is used for targeted imaging and therapeutics. Antibodies circulate
longer than small molecules and are less likely to reach luminal PSMA on normal or-
gans. Here we report PROs and longer-term AEs from the dose-escalation and expansion
cohorts of a first-in-human study of combined monoclonal antibody and potent alpha
emitter (225Ac-J591). Methods: Eligible subjects with mCPRC were administered
225Ac-J591. Initial to maximum doses were 13.3 to 93.3 KBq/kg). AEs are reporting
using CTCAE v5 and PROs, including pain (BPI-SF) and quality of life (QOL, FACT-P),
and associations with PSA response were also examined. Results: A total of 32 subjects
(one enrolled in both dose-escalation and expansion) were treated with a single dose of
225Ac-J591 across 7 dose levels with expansion at the level (93.3 KBq/kg, n = 16).
Median age 69.5 (52-89) and PSA 149.1 (4.8-7168.4). All subjects had at least 1 AE
of any grade. Most common were fatigue (31/32, 1 Gr > 2), anorexia (25/32, all Gr 1-
2), and thrombocytopenia (25/32, 3 Gr 3, 2 Gr 4). Xerostomia was observed in 14/32
subjects (all Gr 1), 7 of whom had prior 177Lu-PSMA. Pain flare was reported in 43%
(17/32) subjects (11 Gr 1, 6 Gr 2). 19 had evaluable PROs at baseline and efficacy visit
(week 12). Pain severity (p = 0.8) and interference from pain (p = 0.4) were unchanged
from baseline to 12 weeks, yet better PSA response (by percent) was associated with re-
duced pain severity (r = 0.7, p = 0.0023). Despite at least one AE in each subject, total
FACT-P was not significantly changed after treatment (p = 0.2), but emotional well-be-
ing declined over time (15 [10.0, 18.0] v 10.0 [7.5, 13.0], p = 0.011). Reduction in
median emotional well-being reached clinically important score differences. When strat-
ified by AE, subjects with xerostomia had lower FACT-P total scores, but no difference
was observed between those with and without pain. PSA response was not associated
with change in QOL or subscales. Conclusions: Pain and quality of life in subjects with
mCRPC did not change, on average, from baseline to 12 weeks after treatment with
225Ac-J591. This is despite preliminary evidence of clinical efficacy being accompa-
nied by frequent, treatment emergent AEs. A promising trend toward improved pain in
those with PSA response warrants further analysis. Small numbers limited statistical
power for testing other subgroup associations. Additional correlations with pretreatment
sites of disease, performance status, and adverse event distribution are ongoing. Assess-
ment of changes in PROs in the follow up studies [NCT04506567] are underway.
Clinical trial information: NCT03276572. Research Sponsor: Weill Cornell Medicine.,
Other Foundation, Other Government Agency, U.S. National Institutes of Health.
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78 Poster Session

Association of functional outcomes by decision-making approach in men with
metastatic prostate cancer (mPC). First Author: Frank Schumacher,
Northwestern University Feinberg School of Medicine, Chicago, IL
Background: Multiple treatments with similar efficacy exist for mPC resulting in multi-
faceted treatment choices. Shared decision-making (SDM) engages patients and may
be associated with superior outcomes in men with prostate cancer. We assessed the as-
sociation of decision locus of control (DLOC) (SDM vs. physician- or patient-directed de-
cisions) and measures of patient quality of life (QOL), including patient reported
functional outcomes, and decision satisfaction. Methods: Patients completed surveys of
decision-making practices after a clinic visit in which a decision occurred. Patients also
completed the EORTC QLQ-C30 QOL instrument at baseline (time of decision), and 2-
and 4-months. Scores for each QOL dimension and pain were calculated for each time
point, and the least-squared means were compared among DLOC groups to evaluate for
associations using a mixed effects model. Results: 101 patients participated, with medi-
an age of 69 years [range: 49-92]. Most patients were white (80%) and married (82%).
A majority of patients reported experiencing SDM in the clinic visit assessed (63, 62%).
At baseline, there was no significant difference in patient reported QOL dimensions
among DLOC groups, but patients reporting physician-directed decisions reported sig-
nificantly greater baseline pain than the SDM group (Table). At 4 months, patient re-
ported physical functioning was superior among patients reporting patient-directed
(p=0.005) or SDM (p=0.03) than those who reported physician-directed decision-mak-
ing. There was a trend toward greater decision satisfaction among patients who reported
patient-directed (p=0.06) or SDM (p=0.10) at 4-months compared to men reporting
physician-directed decision-making. There were no differences at 4 months for social,
emotional, cognitive, or role functioning between DLOC groups. Conclusions: Patients
who reported greater control during treatment decisions had superior physical function-
ing and a trend toward greater decision satisfaction at 4 months compared with patients
reporting physician-directed decisions, suggesting measurable domains of benefit from
involvement in the decision-making process. Continued research evaluating the associa-
tion between physical and psychological outcomes and DLOC is needed, including larg-
er studies within more diverse populations. Research Sponsor: Department of Defense.

Dimension (Range)

Difference from Physician-Directed Score

SDM Score (P-Value) Patient-Directed Score (P-Value)

Baseline Pain
[0-100]

-11.5 (0.04) -11.1 (0.08)

4-month Physical Functioning [0-100] 11.1 (0.03) 16.3 (0.005)
Role Functioning [0-100] 1.9 (0.81) 9.1 (0.30)
Emotional Functioning [0-100] 5.6 (0.18) 7.3 (0.11)
Cognitive Functioning [0-100] -2.4 (0.58) -0.3 (0.95)
Social Functioning [0-100] -4.5 (0.47) 0.3 (0.97)
Average Satisfaction [0-5] 0.29 (0.10) 0.37 (0.06)

Note: Higher score indicates higher function/satisfaction or greater pain.

79 Poster Session

A prospective study of the relationship between CRPC patient’s quality of life
after enzalutamide and serum testosterone levels measured via LC-MS/MS.
First Author: Yoshiyuki Miyazawa, Gunma University, Maebashi, Gunma,
Japan

Background: Enzalutamide (ENZ) is used to treat patients with castration-resistant
prostate cancer (CRPC). Quality of life (QOL) during ENZ treatment for CRPC pa-
tients is very important, but the markers that predict QOL are unknown. We inves-
tigated the relationship between serum testosterone (T) levels before ENZ and
QOL changes in CRPC patients. Methods: We conducted a prospective study from
2014 to 2018 at Gunma University Hospital and related facilities. We analyzed
95 patients who were able to evaluate QOL by FACT-P before, 4 weeks, and 12
weeks after ENZ administration. We measured serum T levels using liquid chro-
matography-tandem mass spectrometry (LC-MS/MS). This study was approved by
the institutional review board of Gunma University Hospital (No.1177). Results:
The study population of 95 patients had a median age of 72 years and median
PSA of 21.6 ng/ml. The median overall survival from the time of ENZ administra-
tion in 95 cases was 26.8 months. The median serum T levels before ENZ treat-
ment was 50.0 pg/ml. The mean total FACT-P score before ENZ administration,
4 weeks and 12 weeks later were 95.8, 91.7, and 90.1, respectively. 95 patients
were divided into two groups, a high T levels (T-High) group and a low T (Low-T)
group, and changes in FACT-P were examined. The mean FCAT-P values in the
High-T and Low-T groups were 98.5 and 84.6 after 4 weeks and 96.4 and 82.2
after 12 weeks, which were significantly higher in the High-T group (p < 0.05, re-
spectively). In the Low-T group, the mean FACT-P value after 12 weeks was sig-
nificantly lower than that before administration (p < 0.05). Conclusions: It was
suggested that the serum T levels of CRPC patients before ENZ treatment may be
useful for predicting marker of QOL changes after ENZ treatment. Research
Sponsor: None.

80 Poster Session

Understanding what matters to metastatic castration-resistant prostate
cancer (mCRPC) patients when considering treatment options: A US survey.
First Author: Daniel J. George, Duke University, Durham, NC
Background: Nine new treatments for mCRPC, each varying in efficacy and safety, have
been approved over the last 10 years, changing the landscape of patient management.
Understanding how patients perceive and value the efficacy, safety, and administration
burden of these treatments can facilitate shared-decision making to determine optimal
management. To our knowledge, this study is the first to elicit patient preferences for
mCRPC treatments in the US. Methods: We conducted a cross-sectional survey using
the discrete-choice experiment (DCE) method, in which participants were asked to state
their choices over successive sets of treatment alternatives, defined by varying levels of
treatment characteristics (i.e., attributes). Six treatment attributes in this DCE were ex-
amined: overall survival (OS), months until patients develop a fracture or bone metasta-
sis, likelihood of requiring radiation to control bone pain, fatigue, nausea, and mode of
administration. The levels taken by each of these attributes were selected to reflect clin-
ical practice. Quota sampling was used in an online panel for recruitment to ensure that
study sample is representative of the US prostate cancer population by age distribution.
The choice responses were used to determine the value (i.e., preference weights) re-
spondents placed on each attribute via the use of conditional and mixed logit models.
The importance of attributes and marginal rates of substitutions were also calculated in
order to understand how much patients were willing to trade off between different attrib-
utes. Results: The final dataset included 160 participants, with a mean age of 71.6
years old and a mean of 8.96 years since prostate cancer diagnosis. Participants noted
their preferences for mCRPC treatments characteristics as follows (in decreasing order
of importance over the attribute ranges included in the study): OS (relative attribute im-
portance [RAI]: 31%), reduction in the need for bone pain control (23%), nausea
(16%), months until patients develop a fracture or bone metastasis (15%), fatigue
(11%), and mode of administration (3%). The marginal rates of substitution demon-
strated that eliminating moderate nausea was perceived as equivalent to a 1.9-month
reduction in OS, and a reduction of fatigue from severe to mild was perceived as equiva-
lent to a reduction in OS of approximately 3.3 months. Conclusions: Improving OS re-
mains the highest priority, but patients are willing to sacrifice some survival to avoid
declines in quality of life, including avoiding bone pain/fracture, nausea, and fatigue, in
the mCRPC disease state. Research Sponsor: Bayer U.S. LLC.

81 Poster Session

Characteristics of prostate cancer survivors exposed to ADTand enrolled in a
fall prevention exercise trial: Comparison of men with confirmed fall history to
men with fall risk factors. First Author: Kerri M. Winters-Stone, Oregon
Health & Science University, Portland, OR
Background: Androgen deprivation therapy (ADT) for prostate cancer may result in accel-
erated aging that increases the risk for falls. Falls are higher in men with a history of
ADT use, even if treatment is discontinued, compared to men never on ADT. Less is
known, however, about the specific patient characteristics that might be associated
with falls. Methods: We analyzed data from prostate cancer survivors with a history of
ADT and who had enrolled in an ongoing NIH-funded fall prevention exercise trial
(NCT03741335). To be eligible for the trial, men were 1) currently or previously treated
with ADT and 2) reported a fall in the previous 6 months or had evidence of fall risk.
Fall risk was assessed through slow times on a 5 time sit-to-stand test (5XSTS; sec) or
timed up and go walk test (TUG; sec). For this analysis we compared men with a positive
fall history to men with no recent falls but evidence of fall risk. We compared age, ADT
history (past vs current), body mass index (BMI), self-report comorbidities from the
Charlson Comorbidity Index, physical function and disability from the LLFDI, pain from
the BPI, anxiety from PROMIS, depressive symptoms from the CES-D, fear of falling
and activity restrictions from the SAFFE, and physical activity from CHAMPS, as well as
objective measures of strength and mobility using 5XSTS and TUG. Results: A total of
171 cases (mean age 73.1 +/- 7.1 years of age) were available for analysis, with 58
men (34%) reporting a fall in the 6 months prior to enrollment. Of reported falls, 11%
were injurious falls, with 4% requiring medical attention. Injuries included fractures
(n = 4), head injury (n = 2), joint injury (n = 3), and bruises/scrapes (n = 8). Fallers re-
ported significantly lower levels of physical functioning (p < 0.001), greater levels of
disability (p < 0.01), greater fear of falling (p < 0.001), more activity restrictions due
to falls worry (p < 0.02) and slower TUG times (p < 0.03), than men who had not re-
cently fallen. There were no significant differences between men with established fall
history and men with fall risk only on age, ADT history, comorbidities, BMI, pain, anxi-
ety, depressive symptoms, physical activity, or 5XSTS (p for all > 0.05). Conclusions:
Among our preliminary sample of men with a history of ADT use and enrolled in an ongo-
ing fall prevention trial, men with an established fall history functioned less indepen-
dently, were more worried about falls and apt to restrict their activities accordingly, and
had poorer mobility than men who hadn’t recently fallen. From our cross-sectional de-
sign we cannot determine whether poorer functioning and mobility and greater fear of
falling were antecedents or consequences of a recent fall. Regardless, interventions de-
signed to prevent falls in men exposed to ADT are critical to prevent potential injurious
falls and to keep men functioning independently. Research Sponsor: U.S. National In-
stitutes of Health.
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Daily symptommonitoring commonly leads to treatment modification in older
adults receiving treatment for metastatic prostate cancer (mPC). First
Author: Henriette Breunis, University Health Network, Toronto, ON,
Canada
Background: Treatment options for older adults with mPC expanded significantly in re-
cent years but commonly include chemotherapy with Docetaxel (Chemo), androgen re-
ceptor-axis-targeted therapies (ARAT), and Radium-223 (Ra-223). Symptom burden
associated with Chemo, ARAT, and Ra-223 is frequently observed and often leads to
treatment modification, especially in older men. The objective of this study is to explore
how often, and which moderate to severe symptoms during treatment for mPC and trig-
gered follow-up, lead to treatment delay and/or dose reduction. Methods:Men aged 65+
with mPC starting standard dose (n=24) or reduced dose (n=1) Chemo, standard dose
(n=41) or reduced dose (n=1) ARATs, or Ra223 (n=12) from two tertiary cancer centres
in Toronto, Canada, were enrolled in a prospective cohort study. Participants self-re-
ported symptoms daily using the Edmonton Symptom Assessment Scale (ESAS) for 3-4
weeks either through a web-based interface or phone calls. ESAS scores of >4 were fol-
lowed by ‘triggered’ detailed questionnaires. The oncology care team was informed of re-
portable events based on scores of triggered questionnaires and patients were advised
to call their care team. Clinical and treatment data were abstracted from electronic pa-
tient records and descriptive analysis was used. Results: 52/79 participants (66%) re-
ported 345 moderate to severe symptoms that merited triggered questionnaires (table)
with an adherence of 83%. Tiredness (n=74), appetite (n=49), insomnia (n=49), and
pain (n=48) were the most frequently reported symptoms. 28 patients reported high
scores on triggered questionnaires that led to informing the oncology care team and
79% of these patients were contacted by the care team, or an appointment with the
Most Responsible Physician was scheduled. Moderate to severe symptom reporting re-
sulted in treatment modification for 9 patients, Chemo (n=5), ARAT (n=3), and Ra-223
(n=1). Conclusions: Daily monitoring identified clinically relevant symptoms and action-
able concerns. Informing care teams of reportable adverse events resulted in contacting
patients and ultimately in treatment modification in a considerable number of patients.
Research Sponsor: Prostate Cancer Canada.

Moderate and severe symptoms and breakdown of most frequent symptoms.
ARAT (n=24) Chemotherapy (n=21) Radium-223 (n=7)

Events, n (%) 170 (49) 136 (39) 39 (11)

Median number of events per patient 4.5 5 5

Symptom, n (% of Cohort)
Tiredness
Appetite
Insomnia
Pain
Depression
Other

36 (21)
22 (13)
26 (15)
21 (12)
13 (8)
52 (31)

30 (22)
23 (17)
16 (12)
21 (15)
14 (10)
32 (24)

8 (21)
4 (10)
7 (18)
6 (15)
3 (8)

11 (28)

83 Poster Session

Statin use and survival in men receiving androgen-ablative therapies for
advanced prostate cancer: A systematic review and meta-analysis of cohort
studies. First Author: Viranda Helitha Jayalath, University of Toronto,
Toronto, ON, Canada

Background: Mounting evidence support a role for statins in improving survival in
advanced prostate cancer (PC), particularly among men on androgen-ablative
therapies. This study aimed to systemically review and meta-analyze the relation-
ship between statin use and survival among men with PC on androgen deprivation
therapy (ADT) or androgen receptor-axis-targeted therapies (ARATs). Methods:
This review was conducted in accordance with the Cochrane Handbook for Sys-
tematic Reviews and reported in compliance with the MOOSE guidelines. Med-
line, Embase, Epub Ahead of Print, Cochrane CT, Cochrane SR, and Web of
Science were searched from inception to May 18, 2021, for observational studies
reporting associations of postdiagnostic statin use and survival outcomes (hazard
ratios [HRs]). Two authors independently abstracted all data. Study quality was
assessed using the Newcastle-Ottawa Scale. The primary outcomes included
overall mortality (OM) and Prostate cancer-specific mortality (PCSM). Summary
estimates pooled multivariable HRs with 95% confidence intervals (CIs) using
the generic inverse variance method with random-effects modelling. Heterogene-
ity was assessed and quantified. A priori subgroup and sensitivity analyses were
undertaken, and publication bias was evaluated. Confidence in the evidence was
assessed using GRADE. Results: Twenty-five cohorts of 119,878 men (64,717
statin users [54%]) with over 74,416 mortality events were included. Postdiag-
nostic statin use was associated with a 27% reduction in the risk of OM (19 co-
horts, HR 0.73 [95%CI: 0.66 to 0.82], I2= 83%) and a 35% reduction in the
risk of PCSM (14 cohorts, HR 0.65 [95%CI: 0.58 to 0.73], I2= 74%), with sig-
nificant heterogeneity in both estimates. Subgroup analyses identified a PCSM-
advantage of statins for men on ARATs compared to ADT (HR 0.40 [95%CI: 0.30
to 0.55] vs HR 0.68 [95%CI: 0.60 to 0.76], p-difference < 0.01). Confidence in
the overall evidence was “low” for both outcomes. Conclusions: Postdiagnostic
statin use reduced both overall and prostate cancer-specific mortality in men on
androgen-ablative therapies for advanced PC. Randomized controlled trials are
warranted to validate these findings. Research Sponsor: None.

84 Poster Session

A phase II study of sEphB4-HSA in metastatic castration-resistant prostate
cancer. First Author: David James VanderWeele, Northwestern Unis,
Chicago, IL
Background: Ephrin receptors and their membrane-localized ligands induce bidirection-
al signaling and facilitate tumor-stroma interactions. Expression of EphB4 is increased
in prostate cancer tissue and cell lines and retained in castration resistant states, and
can promote cell migration, invasion, and metastases. Blocking the EphB4-EphrinB2
pathway, which can be accomplished by soluble EphB4 conjugated to human serum al-
bumin (sEphB4-HSA), has efficacy in preclinical models of aggressive prostate cancer.
A phase I clinical trial of sEphB4-HSA led to response or stable disease in 56% of pa-
tients, with no grade 4 or 5 related adverse events, and combination pembrolizumab
sEphB4-HSA led to a 52% response rate in EphrinB2 expressing urothelial cancer. We
hypothesized that targeting the EphB4-EphrinB2 pathway may serve as a therapeutic
target in the treatment of metastatic castration resistant prostate cancer (mCRPC).
Methods: We conducted a single arm, phase II trial in patients with progressive mCRPC
and treatment with at least one second generation androgen receptor (AR)-targeted ther-
apy but no more than three prior therapies for mCRPC. On Day 1 of each cycle patients
received sEphB4-HSA 1000 mg IV, with cycle length 14 days cycles 1-6 and cycle
length 21 days for cycle 7 and beyond. The primary endpoint was confirmed prostate
specific antigen (PSA) response rate (confirmed decrease in PSA by > 50%). We em-
ployed a Simon two stage Minimax design, requiring two or more responses among the
first 15 patients to enroll an additional ten patients. Results: Fourteen eligible patients
enrolled in the study. Median age was 73.5 years (range 52-83), patients had a median
baseline PSA value of 65.11 ng/mL (range 7.77-2850 ng/mL) and received a median
of three prior therapies (range 1-3) for mCRPC. Ten patients received prior taxane for
mCRPC or hormone sensitive prostate cancer. The median length of treatment with
sEphB4-HSA was 6.5 weeks (range 2-35 weeks). The potentially treatment-related ad-
verse events (AEs) that occurred in more than 25% of patients were hypertension (10
patients) and fatigue (7 patients). Three patients experienced a serious adverse event
potentially related to therapy, including one patient with a grade 5 event (cerebral vas-
cular accident) possibly related to study drug. No patient had a confirmed PSA re-
sponse, and the study was stopped for futility. Thirteen patients had PSA progression
( > 25% increase in PSA), and one patient withdrew due to toxicity prior to having an
evaluable PSA response. The median time to PSA progression was 28 days (95% CI 28-
64 days), and median time to radiologic progression was 55 days (95% CI 55 days-
NR). Of three patients with measurable disease, two had stable disease and one had
progressive disease. Conclusions: In patients with mCRPC who progressed on prior sec-
ond generation AR-targeted therapy, sEphB4-HSA monotherapy had no discernable
anti-tumor activity. Clinical trial information: NCT04033432. Research Sponsor: U.S.
National Institutes of Health.
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Exposure-adjusted safety analyses of the VISION phase 3 trial of 177Lu-
PSMA-617 in patients with metastatic castration-resistant prostate cancer.
First Author: Kim N. Chi, BC Cancer Agency, University of British
Columbia, Vancouver, BC, Canada
Background: In the VISION trial, targeted radioligand therapy with 177Lu-PSMA-617 signifi-
cantly prolonged radiographic progression free survival (rPFS) and overall survival when added
to standard of care (SoC) in patients with advanced prostate-specific membrane antigen
(PSMA)-PET-positive metastatic castration-resistant prostate cancer. There was a higher inci-
dence of treatment-emergent adverse events (TEAEs) with 177Lu-PSMA-617 + SoC vs SoC.
However, treatment exposure was more than three times longer in the 177Lu-PSMA-617 + SoC
arm and thus relative toxicity may have been overestimated. A post hoc analysis of the relation-
ship between exposure and frequency of TEAEs was performed to facilitate comparison of rates
between arms. Methods: In this international, open-label study, adult patients previously
treated with ≥ 1 androgen receptor pathway inhibitors and 1–2 taxane regimens were random-
ized 2:1 to 177Lu-PSMA-617 (7.4 GBq Q6W, ≤ 6 cycles) + SoC or SoC. Safety was a secondary
endpoint. TEAEs (regardless of causality) were reported from start of randomized treatment for
up to 30 days after last treatment administration (including SoC) or 1 day before subsequent
anticancer treatment, whichever occurred first. Overall TEAE incidence was adjusted for treat-
ment exposure by calculating incidence per 100 patient treatment-years (PTY). The analysis
was performed for the first occurrence of TEAEs. Results: Exposure-adjusted incidence of any
grade, grade ≥ 3 and selected TEAEs are listed in the table. There was similar exposure-adjust-
ed incidence of gastrointestinal events and fatigue and higher exposure-adjusted incidence of
musculoskeletal and renal events with SoC compared with 177Lu-PSMA-617 + SoC suggesting
an association with treatment exposure rather than 177Lu-PSMA-617. Dry mouth, dry eye and
acute myelosuppression maintained a higher incidence, confirming relationship with 177Lu-
PSMA-617 treatment. Conclusions: The adjusted safety analysis, accounting for a longer safety
observation due to longer rPFS in patients receiving 177Lu-PSMA-617, reveals a comparable in-
cidence of TEAEs between arms. This confirms a favorable risk/benefit profile of 177Lu-PSMA-
617 added to SoC in this patient population. Clinical trial information: NCT03511664.
Research Sponsor: AAA, a Novartis Company.

Incidence/100 PTY (n)

177Lu-PMSA-617
+ SoC (n = 529)

177Lu-PMSA-617
+ SoC (n = 529) SoC (n = 205) SoC (n = 205)

All grades Grade ≥ 3 All grades Grade ≥ 3

Any TEAE 1415.7 (519) 91.1 (279) 1137.0 (170) 135.1 (78)
Fatigue 79.7 (228) 7.4 (31) 77.2 (47) 4.1 (3)

Dry mouth/ dry eye 75.1 (205)/ 3.8 (16) 0/ 0 1.4 (1)/ 2.8 (2) 0/ 0

Nausea 62.9 (187) 1.7 (7) 55.0 (34) 1.4 (1)

Anaemia/ thrombocytopenia/
leukopenia

47.7 (168)/ 23.0 (91)/
16.9 (66)

16.7 (68)/ 10.0 (42)/
3.1 (13)

40.8 (27)/ 12.6 (9)/
5.6 (4)

14.0 (10)/ 2.8 (2)/
1.4 (1)

Back pain 34.0 (124) 4.0 (17) 44.7 (30) 9.7 (7)

Arthralgia 32.5 (118) 1.4 (6) 40.6 (26) 1.4 (1)

Acute kidney injury 4.5 (19) 3.8 (16) 11.2 (8) 6.9 (5)
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Evolving real-world patterns of practice in metastatic castration-sensitive
prostate cancer (mCSPC): The genitourinary research consortium (GURC)
national multicenter cohort study. First Author: Steven Yip, Tom Baker
Cancer Centre, University of Calgary, Calgary, AB, Canada

Background: Treatment options for patients with mCSPC have rapidly evolved with
the introduction of androgen receptor axis targeted therapies (ARATs) and chemo-
therapy. The GURC cohort study is a phase 4, multicentre, non-interventional,
longitudinal cohort study of Canadian men with advanced prostate cancer. We
prospectively examined the evolving real world management and treatment pat-
terns of patients with mCSPC, with a focus on treatment intensification beyond
ADT and germline DNA damage repair (DDR) testing. Methods: Clinical manage-
ment patterns, baseline patient characteristics, germline DDR alteration status,
treatment intensification with ARATs (abiraterone acetate [AA], apalutamide
[Apa], enzalutamide [Enza]) and chemotherapy within the mCSPC cohort were
analyzed. Results: 204 patients with mCSPC were enrolled from 2018 to 2021
across 25 Canadian sites. The median age was 71 (range 64 - 77), median PSA
at study entry was 24, 88% (158/180) of patients had de novo mCSPC, 69%
(110/204) of patients had a Gleason Score > 7, and 4% (2/49) of the patients
who received a germline testing harbored a germline DDR alteration (BRCA2 = 1,
MUTYH/MEN1 = 1). The distribution of high and low volume mCSPC at study en-
try was 62% (118/189) and 37% (71/189), respectively. Overall, patients re-
ceived ADT alone 27% (51/189), AA 45% (86/189), apalutamide 17% (33/
189), docetaxel 8% (15/189), and enzalutamide 3% (6/189). Treatment intensi-
fication with ARATs/docetaxel was administered to 69% [141/189]) of patients.
Patients treated with ADT alone had a significantly lower volume of disease at
treatment initiation (low volume rates of 49% [24/49] in ADT alone vs 33% [47/
143] in treatment intensified patients, p = 0.044). Among those receiving treat-
ment intensification with ARATs/docetaxel, time to intensification was ≤ 3
months in 78.5 % (113/144). Conclusions: This cohort study demonstrates that
patients with mCSPC continue to receive ADT alone and docetaxel over time, de-
spite an ever-increasing list of accessible ARATs. Patients receiving ADT alone
appear to have lower volume of disease. Germline DDR testing is not yet compre-
hensively performed. This underlines the real world need to provide greater edu-
cation and resources to encourage ARAT treatment and genetic testing in this
setting. Research Sponsor: Janssen Oncology.
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DS-7300 (B7-H3 DXd-ADC) in patients (pts) with metastatic castration-
resistant prostate cancer (mCRPC): A subgroup analysis of a phase 1/2
multicenter study. First Author: Manish R. Patel, Florida Cancer
Specialists/Sarah Cannon Research Institute, Sarasota, FL
Background: DS-7300 is an antibody drug conjugate with an exatecan derivative payload
that targets B7-H3, which is overexpressed in various cancers. Initial findings from an
ongoing phase 1/2 dose escalation study for advanced solid tumors, and dose-expansion
studies in esophageal squamous cell carcinoma and mCRPC (NCT04145622) showed
that DS-7300 was generally well tolerated with early signs of clinical activity (ESMO
2021, abstract 513O). Here, we present preliminary results from the mCRPC pt subset.
Methods: This study consisted of 2 parts: dose- escalation (part 1) and expansion
(part 2). Part 1 assessed the safety and tolerability of DS-7300 with doses ranging from
0.8 to 16 mg/kg. A dose of 12 mg/kg was selected for part 2. Part 2 assessed safety and
prospective efficacy of DS-7300 in the selected tumor types, including mCRPC. DS-
7300 was administered intravenously every 3 weeks in parts 1 and 2. Results: At data
cutoff (August 8, 2021), 29 pts with mCRPC from the US and Japan were enrolled in
parts 1 (n = 24) and 2 (n = 5). Pts enrolled in this study were heavily pretreated, with a
median of 6.0 (range, 2-10) and 5.0 (range, 3-10) prior lines of therapy in parts 1 and
2, respectively. Baseline B7-H3 expression was highly prevalent in the study popula-
tion. Enrolled pts were 44 to 82 years of age (median, 68.0 years) and had an ECOG
performance status ≤1. Treatment-emergent adverse events (TEAEs) occurred in 29 pts
(100.0%) in parts 1 and 2, with 7 pts (21.4%) with TEAEs leading to dose interruption,
2 pts (6.9%) with TEAEs leading to dose reduction, and no pts with TEAEs associated
with drug discontinuation. The most common (≥20%) all-grade (Gr) TEAEs were nausea
(65.5%), infusion-related reactions (IRRs; 34.5%), fatigue (34.5%), chills (31.0%),
vomiting (31.0%), anemia (27.6%), diarrhea (27.6%), and dehydration (20.7%).
Gr ≥3 TEAEs occurred in 10 pts (34.5%); the most common was anemia (17.2%).
There were no Gr ≥3 treatment-related serious TEAEs (SAEs) reported. All IRR cases
were Gr 1/2 and manageable with supportive care. No ILD/pneumonitis cases were re-
ported. RECIST responses were observed in pts treated with DS-7300 between 6.4-
and 16.0-mg/kg doses, including 6 partial responses (4 confirmed) and 15 stable dis-
eases. The median duration of treatment was 13.9 weeks (range, 3-40 weeks) in part 1
and 6.0 weeks (range, 3-9.14 weeks) in part 2. At data cutoff, 8 pts (66.7%) in the
12.0-mg/kg group in part 1 and 4 pts (80.0%) in part 2 were ongoing treatment. More-
over, preliminary data indicate improvements in prostate-specific antigen (PSA) and
bone metastases. Conclusions: DS-7300 was well tolerated with an acceptable safety
profile in pts with mCRPC. The preliminary safety and efficacy data are encouraging and
warrant further investigation. Clinical trial information: NCT04145622. Research Spon-
sor: Daiichi Sankyo.

88 Poster Session

Targeting resistant prostate cancer, with or without DNA repair defects, using
the combination of ceralasertib (ATR inhibitor) and olaparib (the TRAP trial).
First Author: Zachery R Reichert, University of Michigan, Ann Arbor, MI
Background: Men with metastatic, castration resistant prostate cancer (mCRPC) harbor-
ing DNA repair defects (~20%) achieve a radiographic progression free survival of 7.4
months with PARP inhibitors (PARPi). Preclinical studies combining a PARPi (olaparib)
and DNA damage checkpoint inhibitor (ATR inhibitor, ceralasertib) show synergy, pro-
viding the rationale to test this combination in men with mCRPC, including where single
agent olaparib has been shown to be active.Methods: Two cohorts were accrued to a trial
combining ceralasertib with olaparib in men a) with or b) without DNA repair defects.
All patients progressed on ≥1 prior mCRPC therapy with no prior PARPi or platinum
chemotherapy. The primary endpoint was disease response (confirmed PSA decline
≥50% and/or RECIST response), while disease progression was defined per Prostate
Cancer Working Group 3 definition. Each cohort is analyzed independently for disease
endpoints, while both groups were combined for toxicity assessments. Results: The 12
person DNA repair-deficient (DRDef) cohort allowed patients with germline BRCA2 loss
(n = 4), somatic BRCA2 loss (n = 1) and ATM loss (n = 1 germline, n = 5 somatic and
n = 1 somatic with unknown germline). 35 men without BRCA2/BRCA1 or ATM geno-
mic loss were accrued to the DNA repair-proficient (DRPro) cohort. These men had
next-generation sequencing (NGS) on contemporary biopsies (prior to enrolment without
intervening therapy, 12), prior NGS on metastatic tissue (10), prior NGS on primary
prostatic tissue (n = 3), or cell-free analyses (5). Five patients have incomplete cell-free
analyses. At data cutoff (October 2021), in the DRDef cohort, the response rate by
confirmed ≥50% PSA decline was 4/10 (40%) including 3 of 4 BRCA2 patients, and
another is awaiting sufficient follow up; 1 of 6 ATM-deficient patients responded and
another is awaiting sufficient follow up. All 4 DRDef responders remain on therapy (me-
dian of 8 months). For patients in the DRPro cohort who have completed therapy and re-
sponse assessment (n = 21), 3 responded, one with a duration of 12 months, two with
6 months. An updated analysis will be presented. Conclusions: This analysis suggests
potential activity of the doublet for DRDef (BRCA2 mainly) and DRPro mCRPC. Ongoing
biomarker analysis (e.g. ATM IHC, contemporaneous cell-free DNA analysis rather than
archived tissue) may help guide selection of patients most likely to benefit. Clinical trial
information: NCT03787680. Research Sponsor: AstraZeneca.
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The effect of prior docetaxel (DOC) treatment on efficacy and safety of
apalutamide (APA) plus androgen deprivation therapy (ADT) in patients (pts)
with metastatic castration-sensitive prostate cancer (mCSPC) from TITAN.
First Author: Kim N. Chi, BC Cancer and Vancouver Prostate Centre,
Vancouver, BC, Canada
Background: Addition of androgen receptor signaling inhibitors to ADT + DOC has been shown
to improve clinical outcomes in pts with mCSPC. TITAN, a placebo-controlled phase 3 study,
showed that APA + ADT improved overall survival (OS) and other clinical outcomes in mCSPC
(Chi, J Clin Oncol 2021). This post hoc analysis of TITAN evaluated outcomes in pts who had
received DOC prior to treatment with APA + ADT versus those who did not. Methods: In TITAN,
1052 pts were randomized 1:1 to APA (240 mg QD) or placebo added to ongoing ADT. We as-
sessed radiographic progression-free survival (rPFS), OS, and time to prostate-specific antigen
(PSA) progression in pts receiving DOC and ADT prior to adding APA vs those receiving only
ADT plus APA. Outcomes by prior DOC were also assessed in pts with high- or low-volume dis-
ease at randomization (baseline [BL]) per adapted CHAARTED criteria, or those with matched
BL characteristics. A Cox proportional hazards model was used to derive hazard ratios (HRs)
and p values. rPFS was assessed using the first interim analysis cutoff (23 mo median follow-
up); OS and time to PSA progression were assessed using the final analysis cutoff (44 mo medi-
an follow-up). Results: A total of 58/525 (11%) pts from the APA + ADT group had received
DOC prior to randomization: 76% (n = 44) had high-volume disease, 62% (n = 36) had bone-
only metastases, 16% (n = 9) had visceral metastases, and 59% (n = 34) had > 10 bone le-
sions. In the overall APA-treated population and in the subset of pts with high-volume disease,
OS, rPFS, and time to PSA progression were similar in those who received prior DOC and those
who did not (Table). Pts with low-volume disease also had similar results, although the number
of pts was small. Clinical outcomes in pts with matched BL characteristics (including PSA and
time from initial diagnosis to randomization, among others) were similar regardless of prior use
of DOC (Table). The safety profile of APA was not substantially different between pts with or
without prior DOC. Limitations of this analysis include lack of data on tumor volume and other
disease characteristics at the initiation of prior DOC treatment; interpretation was based on
small number of pts with prior DOC (only 11% of TITAN pts), most notably in the rPFS analysis.
Conclusions: Prior use of DOC in pts with mCSPC did not further improve clinical benefits of
APA + ADT in TITAN. Clinical trial information: NCT02489318. Research Sponsor: Janssen
Research & Development.

No prior DOC (Ref)/ prior DOC, n/n Outcome HR 95% CI p Value

Overall population n = 525 467/58 OS 1.2 0.76-1.9 0.425
Time to PSA progression 1.31 0.8-2.15 0.289

rPFS 0.78 0.41-1.49 0.454

High-volume subgroup n = 325 281/44 OS 1.04 0.63-1.71 0.883
Time to PSA progression 1.11 0.65-1.88 0.707

rPFS 0.67 0.34-1.33 0.257

Pts with matched disease characteristics
n = 232

174/58 OS 1.13 0.69-1.86 0.634
Time to PSA progression 1.14 0.66-1.95 0.641

rPFS 0.77 0.39-1.54 0.465
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Long-term safety of darolutamide in patients with metastatic castration-
resistant prostate cancer. First Author: Egils Vjaters, P. Stradins Clinical
University Hospital, Riga, Latvia
Background: Darolutamide, a structurally distinct and highly potent androgen recep-
tor inhibitor, had a consistently favorable safety and tolerability profile in patients
with nonmetastatic castration-resistant prostate cancer in ARAMIS, and discontinu-
ation rates due to adverse events (AEs) remained consistently low after longer fol-
low-up. In previously reported phase 1/2 studies in patients with metastatic
castration-resistant prostate cancer (mCRPC), darolutamide was well tolerated for
up to 25 months. We report the safety and tolerability of extended treatment with
darolutamide in these mCRPC studies. Methods: Data from three phase 1/2 studies
(NCT02363855, NCT01317641/NCT01429064, and NCT01784757) in patients
with mCRPC were pooled for analysis of long-term safety. Results are summarized
descriptively. Results: Of 173 patients with mCRPC evaluable for safety in the 3
studies, 13 patients received > 2 years of darolutamide treatment; median duration
of treatment was 38 months (range 24–90). Six patients received > 4 years of daro-
lutamide treatment. Nine of 13 patients with > 2 years of darolutamide therapy ini-
tially received 600 mg BID; others received 200 mg (n = 1), 300 mg (n = 1), or
700 mg (n = 2) BID. Median age was 68 years in the > 2-years group, and most pa-
tients were white. Patients were enrolled from France (n = 4), Latvia (n = 3), United
Kingdom (n = 3), Finland (n = 2), and Japan (n = 1). Most patients had normal renal
function (n = 10) and hepatic function (n = 10), 12 patients had Eastern Coopera-
tive Oncology Group performance status of 0, and 9 patients had a Gleason score
≥7. Prior systemic anticancer treatments taken by more than 1 patient were bicalu-
tamide (n = 10); cyproterone (n = 3); and triptorelin and leuprorelin (n = 2 each).
No patient received prior chemotherapy. All 13 patients reported AEs, most grade 1
or 2; 6 reported grade 3 AEs. Treatment-related AEs were reported in 5 patients,
and all were grade 1 in severity. Serious AEs were reported in 6 patients, and all
were judged not related to darolutamide. One patient treated with darolutamide for
> 2 years had an AE (new neoplasm; not related to darolutamide) that led to treat-
ment discontinuation. Conclusions: Extended darolutamide treatment > 2 years in
this small group of patients with mCRPC was generally well tolerated, with safety
and tolerability consistent with that previously reported. Clinical trial information:
NCT02363855, NCT01317641/NCT01429064, and NCT01784757. Research
Sponsor: Bayer AG and Orion Pharma.
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Phase 1 study of PSCA-targeted chimeric antigen receptor (CAR) T cell
therapy for metastatic castration-resistant prostate cancer (mCRPC). First
Author: Tanya B. Dorff, City of Hope Comprehensive Cancer Center,
Duarte, CA
Background: Chimeric antigen receptor (CAR)-engineered T cell therapies are being pur-
sued for the treatment of mCRPC. Prostate Stem Cell Antigen (PSCA) is highly ex-
pressed on the surface membrane in mCRPC and with limited expression on normal
tissues. We undertook a phase 1, first-in-human study of a PSCA-targeted 4-1BB-co-
stimulated CAR T cell therapy in mCRPC. Methods: CAR T cells were manufactured at
City of Hope’s cGMP facility. The trial followed the Target equivalence range design
with an equivalence range of .20-.35 and too toxic level of 0.51 following participants
in cohorts of 3. The plan was to begin at a dose of 100 million (M) without lymphode-
pletion (LD) chemotherapy consisting of fludarabine and cyclophosphamide, then add
LD to 100M prior to dose escalation to maximum 600M. Patients (pts) were required to
have disease progression after at least 1 androgen receptor targeted therapy but there
was no limit on prior chemotherapy or other treatments. Primary objective is to define
the dose limiting toxicity (DLT) and recommended phase 2 dose as well as to describe
preliminary bioactivity and efficacy. Correlative studies include MRI for target bone le-
sion response, CAR T cell persistence, circulating tumor cells, and serum cytokines. Re-
sults: 12 pts have been treated to date, median age 68 (42-72). Three pts were treated
at the 100M dose with no DLTs. In the 100M plus LD dose level there 2 pts experi-
enced DLT of grade 3 cystitis non-infective and fatigue. The protocol was amended to
reduce the LD dose to 300 mg/m2 cyclophosphamide D1-3 and intensify monitoring
with early intervention for cystitis. No DLT occurred in 3 pts treated in the modified LD
100M cohort. Cytokine release syndrome (CRS), DLTs and best response by RECIST are
presented by dose level in the table. PSA declines (one >90%) were seen as well as ra-
diographic improvement, though RECIST response was limited to stable disease (SD) by
concurrent bone metastases. Correlative studies indicated bioactivity of PSCA-CAR T
cells. Conclusions: PSCA-CAR T cell therapy is feasible in pts with mCRPC with DLT of
cystitis, and shows preliminary anti-tumor effect at a dose of 100M plus LD. Dose esca-
lation to 300M may proceed. Clinical trial information: NCT03873805. Research
Sponsor: Prostate Cancer Foundation., Other Government Agency.

Dose level N DLTs CRS RECIST Response

100M (Starting Dose) 3 0 1 Grade 2 3 Progression

100M +LD 6 2 1 Grade 1
1 Grade 2

4 SD
2 Progression

100M+ modified LD 3 0 1 Grade 1 3 SD
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Hospitalizations and common infections among veterans treated for
metastatic prostate cancer. First Author: Forest Riekhof, Saint Louis
University School of Medicine, St. Louis, MO
Background: Abiraterone (AA) and Enzalutamide (ENZ) are both hormone therapies used
in the treatment of metastatic castrate resistant prostate cancer (mCRPC). Due to a lack
of large comparative studies, they are currently used interchangeably, but may have dif-
ferent adverse outcomes in patients with comorbid conditions. In this study, we aim to
identify adverse events that lead to hospitalization in patients treated with ENZ versus
AA. Methods: Patients treated with AA or ENZ between September 10, 2014 and June
3, 2017 were identified in the Veterans Health Administration and followed until April
2020. We obtained ICD 9/10 codes using the Veterans Health Administration Informat-
ics and Computing Infrastructure (VINCI) platform among VA hospitalizations. We used
the top 3 ICD 9/10 codes at discharge to ascertain causation of hospitalization. Infec-
tions were defined by ICD 9 and ICD 10 codes falling into 3 categories: pneumonia
(ICD9: 480.x-486.x, ICD10: J13.x-J18.x), urinary tract infection (ICD9: 599.0, ICD10:
N39.0), and sepsis (ICD9: 995.91, 995.92, ICD10: A40.x-A41.x, R65.20, R65.21).
Results: 5,822 patients were identified for the cohort. The mean age of the patients was
75.3 years old, with a mean Charlson comorbidity index of 4.2. Patients first treated
with enzalutamide were older (75.8 vs 75.0 years, p = 0.002) with a higher mean Charl-
son comorbidity score (4.4 vs 4.1, p < 0.001). There were no significant differences in
time from initial diagnosis of PCa to treatment with AA or ENZ. Of the 5,822 patients,
2504 (43.0%) were initially treated with ENZ, and 3,318 (57.0%) with AA. Total hos-
pitalization rate in events/person-years was 1.52 and 1.29 for the abiraterone and enza-
lutamide cohorts respectively, with an incidence rate difference (IDR) of 0.23 (p <
0.0001, CI: 0.14-0.32), indicating a statistically significant increase in hospitalizations
among the abiraterone cohort. Of the total hospitalizations, 1/4th of them were caused
by infections defined as pneumonia, sepsis, or UTI. The incidence in events/person-
years for the combined infections in the AA and ENZ cohort was 0.99 and 0.86 (IDR =
0.13, p = 0.06) respectively, 0.97 and 0.86 (IDR = 0.11, p = 0.26) for UTI; 0.76 and
0.74 (IDR = 0.021, p = 0.82) for sepsis; and 0.82 and 0.71 (IDR = 0.12, p = 0.22) for
pneumonia. This shows no statistical difference in infection rate between the two treat-
ments. Conclusions: The increase in incidence rate of hospitalizations of 0.23 events/
person-years among the abiraterone group, despite greater age and comorbidities in the
enzalutamide group, suggests an increased risk of adverse events requiring hospitaliza-
tion in patients started on abiraterone initially. However, no difference was seen in inci-
dence of the three most common infections between cohorts. This suggests that the
difference in mechanism of action and use of prednisone with AA may not be of clinical
significance with regards to risk for infection. Research Sponsor: Saint Louis Veterans
Affairs Medical Center.

93 Poster Session

Safety evaluation of M9241 in combination with docetaxel in metastatic
prostate cancer. First Author: Mohammad O. Atiq, National Cancer
Institute, National Institutes of Health, Bethesda, MD

Background:M9241 is an immunocytokine that targets single- and double-strand-
ed DNA which allows the treatment to localize IL-12 to necrotic tumor (Xu, CCR
2017). M9241 was well-tolerated as a monotherapy in a Phase I study with solid
tumors (Strauss J, CCR 2019). Additional preclinical data has demonstrated syn-
ergy of M9241 with cytotoxic therapy. This is the first study to examine the safety
of a novel combination of chemotherapy and immunocytokines in metastatic
prostate cancer. Methods: This safety analysis included patients with mCSPC or
mCRPC. Patients were enrolled in a 2-dose level (DL) escalation cohort of
M9241 (DL 1: 12mcg/kg, DL 2: 16.8mcg/kg) combined with docetaxel (75mg/
m2) with 6 patients planned per DL. A third DL of 8mcg/kg will enroll 6 more pa-
tients after the 16.8mcg/kg DL has fully enrolled. All patients were treated with
ADT. Patients were initiated on treatment with docetaxel with a plan for mCSPC
patients to receive six 3-week cycles of combined treatment and mCRPC patients
to continue until progression or unacceptable toxicity. M9241 was given starting
with the second cycle of treatment for each patient. Dose-limiting toxicity (DLT)
was evaluated in the first 6 weeks after start of docetaxel (from cycle 1 day 1
through the end of the first cycle with M9241). Results: The study has enrolled
10 patients out of a planned 18 for the safety portion. Age range is 58-82 with a
median of 69 years. Race distribution is 80% White and 20% Black. Gleason
scores for patients were 8 (40%), 9 (40%), and 10 (20%). No DLTs were seen
with either dose-level. Only 1 patient had a Grade 4 AE, neutropenia. Grade 3 tox-
icities included anemia, diarrhea, leukopenia, and hypotension (each occurring in
10% of the patients). The most frequent adverse events (AEs) of any grade were
anemia (40%) and lymphopenia (40%), followed by fatigue (30%), diarrhea
(20%), and fever (20%). Conclusions: We established a safe dose-level of M9241
at ≥ 12mcg/kg. Updated clinical data from the safety cohort (n = 18) will be pre-
sented. This demonstrates that an immunocytokine and chemotherapy can be
safely combined for treatment in metastatic prostate cancer. A planned expansion
cohort will evaluate docetaxel and M9241 in mCRPC. Clinical trial information:
NCT04633252. Research Sponsor: U.S. National Institutes of Health.
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Safety and early efficacy results from a phase 1, multicenter trial of PSMA-
targeted armored CAR T cells in patients with advanced mCRPC. First
Author: Meredith McKean, Sarah Cannon Research Institute, Tennessee
Oncology PLLC, Nashville, TN
Background: CART-PSMA-02 is a multi-center, open-label, phase 1 trial evaluating the
safety and feasibility of CART-PSMA-TGFbRDN T-cells (PSMA-CART) in patients (pts)
with metastatic castration resistant prostate cancer (mCRPC). PSMA-CART are engi-
neered to express a chimeric antigen receptor with specificity to PSMA and a dominant
negative form of TGFbRII which renders PSMA-CART resistant to TGFb-mediated im-
munosuppression. Herein, preliminary safety and efficacy results from this trial are re-
ported. Methods: This is a 3+3 dose escalation study to determine the recommended
phase 2 dose and schedule of PSMA-CART cells following lymphodepleting chemother-
apy (LD) with cyclophosphamide and fludarabine. Results: As of October 2021, 9 pts
were dosed. Two pts received 1-3x107 cells, 4 pts received 1-3x108 cells, and 3 pts re-
ceived 0.7-1x108 cells with anakinra prophylaxis. Grade 1-2 CRS was observed in all
pts receiving 1-3x108 cells and 2/3 pts who received anakinra prophylaxis. No pts de-
veloped CRS > G2. Two events of immune-effector cell associated neurotoxicity syn-
drome (ICANS) were observed (1 G2, 1 G5). Two pts experienced DLTs at dose level of
1-3x108, one of whom developed G5 events of ICANS and multi-organ failure (MOF) af-
ter receiving 30% of his fractionated dose (total dose = 0.9x108). This pt’s clinical
course and autopsy findings were consistent with macrophage activation syndrome. The
trial continued with a modified dose of 0.7-1x108 and the incorporation of prophylactic
anakinra (100mg SC daily x7 doses). Another G5 event was observed, likely related to
immune toxicity, with ferritin levels peaking at >100,000 ng/mL prior to death. Cause
of death on autopsy was equivocal and contributing factors included metastatic prostate
cancer, MOF and coagulopathy. Cytokine levels from both pts experiencing G5 events
were elevated compared to all other pts (e.g., IL-6, sIL2RA, MIG/CXCL9, MIP1b/CCL4,
IP-10/CXCL19, IL2 and IL1b). In pts receiving ≥ 0.9x108 cells (n=7), preliminary effi-
cacy results demonstrated stable disease by RECIST v1.1 at day 28 (D28) in 4/5 evalu-
able pts. Decreases in serum PSA occurred in 4/7 pts with >50% decreases observed
in 2/5 evaluable pts at D28. Conclusions: PSMA-CART has shown preliminary evidence
of biological activity in the absence of clear indications of on-target/off-tumor toxicity.
The exact mechanisms driving the severe immune-mediated toxicities in this study are
currently unclear. While this study has been closed to further enrollment, ongoing re-
search efforts are aimed at exploring patient specific factors, tumor microenvironment
factors, and the PSMA-CART construct (including both functional components and ar-
mored modules) to design future constructs of PSMA-CART that will enhance the effica-
cy/safety profile and allow for continued study of this novel therapy in the clinic. Clinical
trial information: NCT04227275. Research Sponsor: Tmunity.

95 Poster Session

A phase Ib, open-label study evaluating the safety and efficacy of ipatasertib
+ rucaparib in patients with metastatic castration-resistant prostate cancer
(mCRPC). First Author: David William Pook, Cabrini Monash University
Department of Medical Oncology, Cabrini Health, Malvern, VIC, Australia
Background: mCRPC remains an incurable disease with unmet need for improved therapies. PARP
inhibition has demonstrated antitumor activity, and preclinical studies suggest synergy between
PARP and AKT inhibition. This phase Ib trial (NCT03840200) sought to determine the maximum
tolerated dose of PARP inhibitor rucaparib (ruca) with AKT inhibitor ipatasertib (ipat) and explore
early safety and efficacy in patients (pts) with mCRPC. Methods: The study had 2 parts: a part 1
dose-escalation phase (cohort [C]1: ipat 300 mg QD + ruca 400 mg BID; C2a: ipat 300 mg QD +
ruca 600 mg BID; C2b ipat 400 mg QD + ruca 400 mg BID; C3: ipat 400 mg QD + ruca 600 mg
BID) in unselected pts with mCRPC or advanced breast or ovarian cancer, and a Part 2 dose-ex-
pansion phase in pts with mCRPC whose previous androgen deprivation therapy failed. The prima-
ry safety endpoints were AEs and dose-limiting toxicities, with the goal of identifying a
recommended phase II dose (RP2D). The primary efficacy endpoint was prostate-specific antigen
(PSA) response (PSA reduction of ≥ 50%) in pts with mCRPC. Secondary efficacy endpoints in-
cluded ORR per RECIST 1.1, radiographic PFS (rPFS) per Prostate Cancer Working Group 3 and
OS in pts with mCRPC. We assessed homologous recombination deficiency (HRD), PIK3CA/AKT1/
PTEN status and other alterations by next-generation sequencing. Results: Part 1 enrolled 21 pts:
17 with mCRPC, 3 with ovarian cancer and 1 with breast cancer (C1 [n=8], C2a [n=6] and C2b
[n=7], C3 [not opened]). Ipat 400 mg QD + ruca 400 mg BID was the selected RP2D. 30 pts en-
rolled in Part 2, so 37 pts with mCRPC (C2b + Part 2) received the RP2D (median follow-up 93
days). All grade AEs occurred in 37 pts (100%), serious AEs in 8 pts (22%) and AEs leading to
treatment modification in 26 pts (70%). The most frequent AEs (all grade and grade 3, respective-
ly) were diarrhea (35 [95%] and 2 [5%]); asthenia (24 [65%] and 4 [11%]); and nausea (24
[65%] and 2 [5%]). There was 1 grade 4 AE (anemia) and no grade 5 AEs. See the table for effica-
cy data. In biomarker subgroups, the PSA response rate was 50% (3/6) in pts with HRD tumors vs
25% (4/16) in pts with HR-proficient tumors, and 14% (1/7) vs 40% (6/15) in pts with PIK3CA/
AKT1/PTEN–altered or intact tumors, respectively. Conclusions: The combination of ipat and ruca
was well tolerated but did not show clinically relevant antitumor activity in pts with mCRPC, in-
cluding in predefined biomarker subpopulations. Clinical trial information: NCT03840200.
Research Sponsor: F. Hoffmann La-Roche Ltd.

Efficacy results of evaluable pts with mCRPCa.

C2b
n=7

Part 2
n=28b

C2b + Part 2
n=35b

All pts
n=45b,c

PSA response, n (%) 1 (14) 8 (29) 8 (26) 10 (22)

Median rPFS, mo 5.1 5.8 5.8 6.3

6-mo rPFS, % 43 45 46 50

Median OS, mo 13.3 Not evaluable 13.3 14.4

6-mo OS, % 100 96 97 95

Pts with measurable disease at BL, n 6 15 21 24

ORR, n (%) 0 1 (7) 1 (5) 1 (4)

BL, baseline.
a Clinical cutoff Feb 26, 2021.
b 2 pts excluded (1 with no BL lesions, 1 with 6 mo underexposure).
c Includes pts who did not receive RP2D.

96 Poster Session

Improvements in symptoms related to bone metastasis in recipients of
Lutetium-177 PSMA-617 for prostate cancer. First Author: Brian D.
Gonzalez, Moffitt Cancer Center, Tampa, FL
Background: Prostate-specific membrane antigen (PSMA) radioligand therapy (RLT) tar-
geted to prostate-specific membrane antigen (PSMA) is a new targeted treatment for
progressive metastatic castration-resistant prostate cancer (mCRPC). PSMA-RLT conju-
gates a radionuclide to a small molecule ligand with affinity for PSMA. Recent trials,
such as TheraP and VISION, established improvements in progression free survival,
overall survival, and patient-reported outcomes (PROs) for PSMA-RLT. Less is known
about the impact of PSMA-RLT on symptoms related to bone metastasis (BM), com-
monly causing significant morbidity in men with mCRPC. The optimal tools for PRO col-
lection with PSMA-RLT are also uncertain. We previously reported improvements in
Brief Pain Inventory and now report EORTC QLQ-BM22 data to describe change in
symptoms related to bone metastasis among men receiving PSMA-RLT for mCRPC.
Methods: From 2015 to 2017, 50 patients received up to 4 cycles of 177Lu-PSMA-617
every 6 weeks (trial registration: ACTRN12615000912583). Patients completed a vali-
dated assessment of bone metastasis-related pain (EORTC QLQ-BM22) prior to each cy-
cle and 6 or 12 weeks after the last cycle of 177Lu-PSMA. Change in pain over the
course of the study was examined using linear mixed effects models. We also examined
whether unadjusted changes in PROs exceeded published cutoffs for minimal clinically
important difference scores. Results: Patients reported reduced bone metastasis-related
pain at various sites over time (p = .01). Of 44 patients completing this scale before cy-
cle 2, 22 (50%) reported clinically significant improvement in pain at various sites. At
follow-up, of the 37 patients alive, 25 provided evaluable data on bone metastasis-relat-
ed pain. Of these, 10 (40%) reported clinically significant improvement in pain at vari-
ous sites. Patients also reported less functional interference from pain over time (p <
.01) and lower consistency, intermittency, and difficulty alleviating pain with medica-
tion over time (p = .01). Before cycle 2 and at follow-up, 26% and 38% of respondents
reported clinically significant reduction in functional interference from pain. Before cy-
cle 2 and at follow-up, 33% and 42% of respondents reported clinically significant im-
provement in consistency, intermittency, and difficulty alleviating pain with medication.
Conclusions: 177Lu-PSMA RLT resulted in improvements in bone metastasis-related
symptoms, supporting prior findings using other PRO measures. At follow-up, 38-42%
of patients completing PRO assessment reported clinically meaningful improvements in
bone metastasis-related pain, a significant contributor to quality of life. Clinical trial in-
formation: ACTRN12615000912583. Research Sponsor: Department of Defense
award W81XWH2010351, Other Government Agency.
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Dosimetry of 177Lu-PSMA-617 for the treatment of metastatic castration-
resistant prostate cancer: results from the VISION trial sub-study. First
Author: Ken Herrmann, Department of Nuclear Medicine, University
Hospital Essen, Essen, Germany
Background: The phase 3 VISION trial (NCT03511664) evaluated the efficacy and safe-
ty of the radioligand [177Lu]Lu-PSMA-617 (177Lu-PSMA-617) in patients with meta-
static castration-resistant prostate cancer. 177Lu-PSMA-617 plus protocol-permitted
standard of care (SOC) significantly improved overall survival and radiographic progres-
sion-free survival of patients compared with SOC alone. The incidence of adverse events
(AEs) of grade 3 or above was higher with 177Lu-PSMA-617 than without, but quality of
life was not adversely affected. This dosimetry sub-study aimed to quantify the absorbed
dose of 177Lu-PSMA-617 in organs at risk of radiotoxicity due to exposure levels or ra-
diosensitivity. Methods: In a sub-study of VISION, dosimetry was performed in a sepa-
rate cohort of 29 non-randomized participants at four German sites. Eligible patients
received 177Lu-PSMA-617 (7.4 GBq per cycle) plus SOC every 6 weeks for a maximum
of 6 cycles. Patients underwent planar whole-body scintigraphy scans and single-photon
emission computed tomography/computed tomography (SPECT/CT) scans of the upper
and lower abdomen at 2, 24, 48 and 168 hours after first administration. Blood and
urine samples were collected throughout cycle 1. 177Lu-PSMA-617 dosimetry outcomes
were based on biodistribution, assessed using whole-body conjugate planar-image data,
SPECT/CT image data, blood assay data and urinary excretion data. Radiation exposure
was estimated using Organ Level INternal Dose Assessment/EXponential Modeling
(OLINDA/EXM) software code version 2.2. Results were expressed as absorbed dose per
unit activity (Gy/GBq) and cumulative estimated absorbed dose (Gy) over all 6 cycles
(44.4 GBq cumulative activity) extrapolated from cycle 1 data. Results: Radiation-ab-
sorbed doses per unit activity were highest in the lacrimal glands, followed by the sali-
vary glands, with mean values of 2.1 Gy/GBq (standard deviation [SD], 0.47) and 0.63
Gy/GBq (0.36), respectively. The kidneys received 0.43 Gy/GBq (SD, 0.16) and the
blood-based red marrow dose was 0.035 Gy/GBq (0.02). The 6-cycle cumulative esti-
mated absorbed dose was 92 Gy (SD, 21) in the lacrimal glands, 28 Gy (16) in the sali-
vary glands, 19 Gy (7.3) in the kidneys and 1.5 Gy (0.90) in the red marrow. In cycle 1,
20% of patients had at least one hematological AE of Common Terminology Criteria for
Adverse Events (CTCAE) grade ≥ 2; no patient experienced any renal AE of CTCAE grade
≥ 2 or any lacrimal gland toxicity, and 2 patients had a grade 1 salivary gland AE. Con-
clusions: 177Lu-PSMA-617 dosimetry results in this sub-study were consistent with the
published ranges, and cycle 1 AEs affecting at-risk organs were infrequent and of low-
to-moderate severity. These findings indicate that patients with metastatic castration-re-
sistant prostate cancer receiving 177Lu-PSMA-617 should be at low risk of radiation-in-
duced AEs. Clinical trial information: NCT03511664. Research Sponsor: AAA, a
Novartis Company.
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Phase 1 study of P-PSMA-101 CAR-T cells in patients with metastatic
castration-resistant prostate cancer (mCRPC). First Author: Susan F.
Slovin, Memorial Sloan Kettering Cancer Center, New York, NY
Background: P-PSMA-101 is an autologous CAR-T therapy targeting PSMA, with a high
percentage of stem cell memory T cells (TSCM) associated with efficacy, safety, and
bone homing (particularly relevant to prostate cancer). It is manufactured using a novel
non-viral transposon system (piggyBac) that creates high TSCM products. Genes are in-
serted encoding a PSMA-targeted Centyrin CAR, iCasp9-based safety switch, and DHFR
to purify CAR-T cells. P-PSMA-101 completely eliminated tumors in intractable murine
models of prostate cancer, providing rationale for this phase 1 trial (NCT04249947).
Methods: Patients with mCRPC treated with or not eligible for a CYP17 inhibitor or sec-
ond-generation antiandrogen, and a taxane were enrolled. P-PSMA-101 was manufac-
tured from apheresed T cells and administered IV following a standard 3-day cy/flu
lymphodepletion regimen. Dose escalation from 0.25-15 x 106 cells/kg is planned. Re-
sults: As of September 30, 2021, P-PSMA-101 had been administered to 10 heavily
pretreated patients (median 7 prior regimens; range 3-15). Single infusions of 0.25
(n=5) to 0.75 (n=5) x 106 cells/kg have been assessed, with dose escalation continuing.
P-PSMA-101 cells were shown to expand in blood via qPCR assay, peaking 2-3 weeks
after infusion, consistent with the high percentage of TSCM. Significant antitumor re-
sponses were seen in this preliminary data set. Declines in PSA were seen in 7 patients
(>50% in 3 and >99% in 1). Of 4 patients who had pre- and post-treatment FDG and
PSMA-PET imaging, 3 demonstrated marked to complete resolution of abnormal uptake
at known metastatic disease sites, with concordance in bone and CT scans, and/or cir-
culating tumor cells (CTC). In 1 case, post-treatment tumor biopsy demonstrated infil-
tration by P-PSMA-101 CAR-T cells and elimination of tumor cells (pathologic
complete response). Safety was consistent with expectations for a CAR-T product. CRS
was seen in 60% (10% Gr ≥3) of patients. DLT was seen in 1 patient with macrophage
activation syndrome/uveitis, and was the only Gr ≥3 CRS event. Immune effector cell-
associated neurotoxicity syndrome (ICANS) has not occurred. CRS marker elevations
were modest (max IL-6: 642.6 pg/mL). The most common AEs were cytopenias, infec-
tions, and constitutional symptoms (Gr ≥3 60%, 10%, and 0%), as expected with lym-
phodepletion. Treatable related ocular AEs were noted in 3 patients. Conclusions: These
results parallel preclinical findings that P-PSMA-101 can produce marked efficacy in
mCRPC, and very low doses are highly efficacious, consistent with unique product at-
tributes such as the TSCM phenotype and bone tropism. This is the first report demon-
strating profound antitumor effects of a novel PSMA-directed CAR-T-cell platform with
concordant biochemical, radiographic, and pathologic parameters, demonstrating that
therapeutic benefit of unarmored CAR-T cells in a major solid tumor is possible. Clinical
trial information: NCT04249947. Research Sponsor: Poseida Therapeutics, Inc.
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Randomized controlled trial of GnRH antagonist monotherapy versus GnRH
agonist plus bicalutamide (CAB) for patients with metastatic hormone-
sensitive prostate cancer (mHSPC) (KYUCOG-1401). First Author: Akira
Yokomizo, Department of Urology, Harasanshin Hospital, Fukuoka, Japan
Background: To investigate a clinical response of GnRH antagonist monotherapy against
CAB therapy for mHSPC. Methods: Histopathological confirmed mHSPC patients were
randomly assigned to GnRH antagonist monotherapy group (Group A) and CAB group
(Group B). A deferred CAB therapy by adding bicalutamide to GnRH antagonist was per-
formed in Group A after PSA progression. The primary endpoint was PSA progression
free survival (PSA-PFS). The secondary endpoints were time to CAB treatment failure
(CAB-TTF), radiographic progression free survival (rPFS), overall survival (OS), change
of PSA, effect on hormone dynamics, change of bone metabolic markers, effect on lipid
metabolism, adverse events (AE). This trial was registered with UMIN-CTR
(UMIN000014243). Results: A total of 200 patients (101 patients in Group A and 99
in Group B) were registered from June 2014 to June 2017. The PSA-PFS was signifi-
cantly better in Group B (HR (95% CI) =1.40 (1.01-1.95), p=0.041) as shown in the
table. Time to CAB treatment failure (TTF) tended to be better in Group A, but there
was no statistically significant difference in CAB-TTF between two groups (Table). rPFS
and OS were also not statistically significant difference (Table). Time to PSA nadir was
significantly shorter in Group B (HR (95% CI) = 0.72 (0.54 - 0.97), p = 0.028). The
proportion of patients whose serum testosterone did not reach or maintain the castration
level was more frequent in Group A (significant difference at 60 weeks, p = 0.046).
There was no significant difference in the effect of bone metabolic markers and lipid
metabolism between two groups. In terms of AE, injection-site-reaction was more fre-
quent in Group A. Conclusions: LH-RH agonist CAB therapy (Group B) prolonged PSA-
PFS compared to LH-RH antagonist monotherapy (Group A), probably due to the higher
frequency of insufficient achievement of castration level in Group A. However, a de-
ferred CAB therapy by adding bicalutamide to GnRH antagonist resulted in no differ-
ence in CAB-TTF, rPFS and OS. Clinical trial information: UMIN000014243. Research
Sponsor: Astellas.

End Point

Group A
GnRH

monotherapy

Group
B

CAB HR(95% CI) p value

PSA-PFS, median,
mo

13.8 18.6 1.40 (1.01-1.95) 0.041

CAB-TTF, median, mo 18.4 15.2 0.80 (0.59 -
1.08)

0.146

rPFS, median, mo 44.9 58.1 1.12 (0.72-1.74) 0.626

OS, median, mo 65.1 NR 1.17 (0.69-1.96) 0.559
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ARTO trial-(NCT03449719): Early results from a phase II randomized trial
testing stereotactic body radiation therapy in patients with oligometastatic
castration-resistant prostate cancer undergoing I line treatment with
abiraterone acetate. First Author: Giulio Francolini, Radiation Oncology
Unit, Oncology Department, Azienda Ospedaliero Universitaria Careggi,
Florence, Italy
Background: ARTO (NCT03449719) is a multicentre, randomized trial started in Janu-
ary 2019 and currently running in 16 Italian centres, testing the benefit of adding ste-
reotactic body radiation therapy (SBRT) to Abiraterone Acetate (AA) in oligometastatic
Castrate Resistant Prostate Cancer (CRPC) patients. Seventy-nine per cent of the target
accrual population has been currently enrolled. Here we present a report about early ef-
ficacy results of SBRT+AA combination. Methods: Data from patients with ≥ 6 months
of follow up were reported. All patients were affected by oligometastatic CRPC, defined
as ≤ 3 non-visceral metastatic lesions. Patients were randomized 1:1 to receive either
AA alone (control arm) or associated with concomitant SBRT on all sites of disease
(treatment arm). Primary endpoint of the trial is rate of biochemical response (BR, de-
fined as a PSA decrease ≥ 50% from baseline measured within 6 months from treat-
ment start). Complete biochemical response (CBR, defined as PSA at 6 months ≤ 0.2
ng/ml) is a secondary endpoint of the trial. Results: Overall, 123 patients have been cur-
rently enrolled in ARTO trial. To date, 98 patients had ≥ 6 months of follow-up and
were evaluable for the present analysis. BR was detected in 75 (76.5%) patients
(82.2% vs. 71.7% in treatment vs. control arm, respectively), with an unadjusted odds
ratio (OR) equal to 1.83 (95% CI 0.69-4.82, p-value 0.22). After adjustment for base-
line PSA and the number of metastatic sites ( > 1 vs. 1), the OR for BR was 2.23 (95%
CI 0.74-6.73, p-value 0.15). CBR was detected in 36 (36.7%) patients (46.7% vs.
28.3% in treatment vs. control arm, respectively), with an unadjusted OR of 2.22 (95%
CI 0.96-5.12, p-value 0.06), and an adjusted OR of 2.31 (95% CI 0.90-5.92, p-value
0.08). In multivariable models, baseline PSA and the number of metastatic sites > 1
were non-statistically associated with CBR, with OR equal to 0.92 (95% CI 0.85-1.01,
p-value 0.06) and 1.20 (95% CI 0.46-3.09, p-value 0.71), respectively. Conclusions:
Results showed promising efficacy of SBRT+AA combination if compared to systemic
treatment alone for oligometastatic CRPC, OR for BR and CBR were doubled in treat-
ment vs. control arm, even if statistical significance is not yet reached. Interestingly,
baseline burden of disease seems to predict increased outcome after SBRT, suggesting
that selection criteria for local treatment may be further refined. Complete results for
primary endpoint are awaited in 2022, after enrollment and follow-up completion of
whole cohort, and may confirm these early outcomes in a larger population. Clinical trial
information: NCT03449719. Research Sponsor: None.
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Impact of concomitant cardiovascular therapies on efficacy and safety of
relugolix verus leuprolide in men with advanced prostate cancer: Subgroup
analysis from the phase 3 HERO study. First Author: Neal D. Shore,
Carolina Urologic Research Center, Myrtle Beach, SC
Background: Cardiovascular (CV) events are the leading cause of death in prostate cancer. Men
with prostate cancer are likely to have CV risk factors and CV-related concomitant medications.
In the phase 3 HERO study, a 54% lower incidence of major adverse cardiac events was re-
ported in men treated with the oral GnRH receptor antagonist relugolix vs leuprolide. Herein,
we characterize the impact of concomitant CV therapies on efficacy and safety in the HERO
study. Methods: In HERO, 930 men with advanced prostate cancer were randomized 2:1 and
treated with relugolix (120 mg orally once daily [after single 360 mg loading dose] or leuprolide
(injections every 3 months) for 48 weeks. Subgroups analyzed included men who received anti-
hypertensives, antithrombotics, or lipid-modifying therapies, as well as the most common drug
classes (>10%) and single most common agent within each class. Assessments included sus-
tained testosterone suppression to castrate levels (<50 ng/dL) through 48 weeks and safety pa-
rameters (adverse events). Results: Antihypertensives, antithrombotics, and lipid modifying
agents were utilized by 52.7%, 39.1%, and 39.6% of men in the HERO trial, respectively (ta-
ble). In the main subgroups, point estimates for sustained castration rates were consistent with
the overall estimates of relugolix and leuprolide observed in the overall population (table). Sus-
tained castration rates were also consistent for men taking the most common drug classes (ta-
ble) and individual agents in each class (losartan [n=103]: relugolix, 95.4% vs. leuprolide,
80.6%; amlodipine [n=229]: 97.2% vs. 85.5%; metoprolol [n=88]: 95.7% vs. 86.9%; acetyl-
salicylic acid [n=259]: 97.0% vs. 92.1%; clopidogrel [n=43]: 96.4% vs. 86.7%; simvastatin
[n=78]: 98.0% vs. 87.3%). Incidence and types of adverse events were similar among men
who received antihypertensives, antithrombotics, and lipid modifying agents during the trial.
Conclusions: In the HERO trial, relugolix suppressed testosterone and was generally well tolerat-
ed when given with concomitant CV agents, with results consistent with those of the overall
population. Clinical trial information: NCT03085095. Research Sponsor: Myovant Sciences
GmBH, in collaboration with Pfizer, Inc.

Concomitant cardiovascular agent subgroup sustained castration rates.

Subgroup (n relugolix, n leuprolide)

Sustained Castration Rate*, %

Relugolix Leuprolide

Overall Population (622, 308) 96.7 88.8

Antihypertensives (314, 176) 96.2 87.9

Angiotensin receptor blockers (156, 90) 95.4 83.3

Calcium channel blockers (174, 97) 97.6 87.6

Beta blockers (143, 89) 98.6 89.6

Antithrombotics (227, 137) 97.3 91.1

COX inhibitors (169, 91) 97.0 92.2

ADP receptor inhibitors (30, 15) 96.7 86.7

Lipid modifying agents (244, 124) 97.9 89.4

Statins (242, 123) 97.9 89.3

ADP=Adenosine diphosphate; COX= Cyclooxygenase.
*Cumulative probability of testosterone to <50 ng/dL through 48 weeks.
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PSA-progression only in high-risk, metastatatic hormone-sensitive prostate
cancer patients treated with abiraterone in the LATITUDE trial. First Author:
David Lorente, Medical Oncology Department, Hospital Provincial de
Castell�on, Castell�on De La Plana, Spain
Background: The LATITUDE (NCT01715285) trial established the survival benefit of
abiraterone (AA) over placebo (PBO) in combination with ADT as first-line therapy in
high-risk mHSPC patients. By PCWG3 guidelines, pts with PSA progression and no clin-
ical or radiographic progression should not discontinue therapy. We aimed to evaluate
the proportion of patients experiencing PSA progression only in the LATITUDE trial and
its prognostic significance. Methods: We performed a retrospective, post-hoc analysis of
pts treated in the LATITUDE trial (YODA project #2020-4298). Confirmed PSA progres-
sion (PSAProg) and radiographic progression (RadProg) were defined by PCWG2 crite-
ria. Patients with PSA progression with a coinciding radiographic evaluation showing no
radiographic progression were defined as progressing by PSA only. In these patients,
time from PSA to radiographic progression was defined as the time (months) from the
date of confirmed PSAProg to the date of RadProg. Kaplan-meier and Cox models were
used to define median survival times and comparison of outcomes in the AA vs PBO
groups. Results: 771 patients (63.7%) experienced PSAProg; AA: 302 pts (49.9%);
PBO: 469 pts (77.6%). In 501 pts (64.5%) there was no RadProg on the coinciding ra-
diographic evaluation (PSA only progression), 187 (61.9%) in the AA and 314 (67%)
in the PBO arm (p = 0.153). 207 (41.3%) pts had measurable disease at baseline, a
similar proportion to that in the overall study population (43.8%). 315 (62.9%) of pts
with PSA progression only developed subsequent radiographic progression, 105
(56.1%) in the AA and 210 (66.9%) in the PBO arm (p = 0.017). Median time from
PSAProg to RadProg was 8.4 months (95%CI: 8.1-9.2); no significant difference was
observed in pts in the AA vs PBO arm (9.2 vs 8.3 months; HR: 0.88 [95%CI: 0.7-1.1];
p = 0.287). Median OS from the time of PSAProg was 19.8 months (95%CI:17.2-24)
in AA-treated pts. OS from time to PSAProg was longer in AA-treated pts with PSAonly
progression than those with simultaneous PSAProg & RadProg (24 vs 15.3 months;
HR: 0.62; p = 0.007). Conclusions: A significant proportion of high-risk mHSPC pa-
tients experience a PSA rise as the only initial feature of disease progression. In these
patients, there appears to be no significant difference in time from PSA to radiographic
progression in AA vs PBO treated-patients. These results highlight the need to ensure
an appropriate follow-up in pts progressing by PSA, in order to identify radiographic or
clinical progression and initiate subsequent therapy early, thereby maximizing benefit
from the treatment sequence. Research Sponsor: None.
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Phase 2 trial of immunotherapy in tumors with CDK12 inactivation
(IMPACT): Results from cohort A of patients (pts) with metastatic castration
resistant prostate cancer (mCRPC) receiving dual immune checkpoint
inhibition (ICI). First Author: Ajjai Shivaram Alva, University of Michigan
Rogel Cancer Center, Ann Arbor, MI
Background: Prostate cancer with CDK12 inactivation represents a distinct subtype in
mCRPC, tumors are characterized by excessive tandem duplications, genomic instabili-
ty, gene fusion-caused putative neoantigens and increased tumor T cell infiltration. Ret-
rospective experiences with ICI in CDK12 inactivation CRPC pts reported PSA and
radiographic responses. We conducted a prospective multi-site clinical trial of ipilimu-
mab and nivolumab in CDK12 inactivation or mutated cancers. Herein, we report our
findings in the completed cohort A of men with mCPRC. Methods: Eligible pts had
mCRPC (ongoing androgen deprivation therapy with serum testosterone £ 50 ng/dL)
and putative CDK12 inactivation of function aberrations on any commercial or institu-
tional CLIA/CAP approved next generation sequencing assay. Archival tumor tissue was
requested for correlative biomarker analysis. Pts received nivolumab 3 mg/kg IV and ipi-
limumab 1 mg/kg IV q3 weeks for up to 4 cycles, followed by maintenance nivolumab at
480 mg IV q4 weeks until disease progression, intolerable toxicity, or consent withdraw-
al. The primary endpoint was PSA response, defined as a greater than or equal to 50%
decline in PSA from baseline. Secondary endpoints included safety/toxicity, secondary
efficacy measures including QoL and overall survival. Exploratory objectives included
baseline tumor whole exome analysis and changes in circulating immune profiles with
therapy. Results: As of data cut-off in Aug 2021, 28 mCRPC pts enrolled in Cohort A;
median ECOG PS was 1 (0-2 range), 22/28 had Gleason 8-10 cancer, mean baseline
PSA at study entry was 231 ng/dL, all pts had received ≥1 prior oral androgen signaling
inhibitor and ≥1 cytotoxic chemotherapy. Unconfirmed PSA ≥30% decline was seen in
6/28 pts (21.4%) and PSA ≥50% decline in 4/28 pts (14.2%). Grade ≥3 possible/
probable/definite adverse events were noted in 7/28 (25%) and SAEs in 10/28 pts
(35.7%). Six pts (21.4%) experienced a rapid PSA increase by ≥ 10-fold over baseline.
Conclusions: Combination immunotherapy was reasonably tolerated in this heavily pre-
treated population and was associated with unconfirmed PSA responses in a subset of
pts. Ongoing correlative analyses could explain responses mechanistically. Enrollment
in Cohort B of non-prostate cancers and Cohort C of nivolumab monotherapy in prostate
cancer are still ongoing. Clinical trial information: NCT03570619. Research Sponsor:
Bristol Myers Squibb, Other Foundation.
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Testosterone recovery for relugolix versus leuprolide in men with advanced
prostate cancer: Results from the phase 3 HERO study. First Author:
Ronald F. Tutrone, Chesapeake Urology, Towson, MD
Background: In the phase 3 HERO study, the oral GnRH receptor antagonist, relugolix,
showed sustained testosterone suppression superior to that of leuprolide (96.7% vs
88.8%; difference: 7.9% [95% CI, 4.1 to 11.8; P < 0.001]). Herein, we provide an
analysis of the testosterone recovery data in a subgroup of 184 men from the HERO
study who were not indicated to continue androgen deprivation therapy. Methods: The
phase 3 HERO study was designed to evaluate relugolix in men with advanced prostate
cancer. Overall, 934 men were randomized 2:1 to receive relugolix 120 mg orally once
daily after a single oral loading dose of relugolix 360 mg on Day 1 or leuprolide injec-
tions every 12 weeks for 48 weeks. Testosterone recovery was assessed in 184 patients
who completed 48 weeks of treatment and who did not plan to start alternative andro-
gen deprivation therapy within the following 12 weeks (or within 24 weeks following the
last injection of leuprolide 3-month depot). During the 90-day recovery period, assess-
ments included time to testosterone recovery (≥ 280 ng/dL, the lower limit of the nor-
mal range) using the Kaplan-Meier method, PSA concentrations in testosterone
recovery phase, and adverse events during the recovery phase. All analyses were con-
ducted in a modified intent to treat population. Results: Overall, 137 men in the relugo-
lix group and 47 men in the leuprolide group were included in these analyses. Mean
(standard deviation) testosterone levels for men entering the recovery assessment were
427±142 ng/dL and 404±127 ng/dL in the relugolix and leuprolide groups, respective-
ly. The cumulative incidence rate of testosterone recovery to ≥280 ng/dL at 90 days af-
ter drug discontinuation was 53.9% in the relugolix group compared with 3.2% in the
leuprolide group (nominal p = 0.0017). Overall, 74 of the 137 men in relugolix group
recovered testosterone with a median time to recovery of 86.0 days (95% CI: 65.0,
92.0), versus 2 of the 47 men in leuprolide group with a median time to recovery of
112.0 days (95% CI: 112.0, not estimable). At the 90-day follow-up visit, the median
PSA values were 0.39 ng/mL (range: 0 to 233.1) and 0.06 ng/mL (0 to 14.0) in the re-
lugolix and leuprolide groups, respectively. Incidence of adverse events were generally
similar in the treatment groups during the recovery phase, with 96% of men experienc-
ing at least one adverse event and 15% of men experiencing a grade ≥3 adverse event
in both treatment groups during the recovery phase. Conclusions: Relugolix, an oral non-
peptide GnRH receptor antagonist, had a faster and more complete recovery of testos-
terone to normal levels after treatment discontinuation versus leuprolide in a subgroup
of men from the phase 3 HERO study. Clinical trial information: NCT03085095.
Research Sponsor: Myovant Sciences GmBH, in collaboration with Pfizer, Inc.
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Efficacy and safety of relugolix in black men with advanced prostate cancer:
A subgroup analysis from the randomized, phase 3 HERO study versus
leuprolide. First Author: Daniel J. George, Duke University, Durham, NC
Background: Prostate cancer disproportionately impacts Black men, with a higher inci-
dence and worse outcomes relative to other races (Siegel DA, MMWR Morb Mortal Wkly
Rep. 2020;69:1473). In the international phase 3 HERO study, relugolix, the once-dai-
ly oral GnRH receptor antagonist, demonstrated superior continuous suppression of tes-
tosterone to castrate levels through week 48 compared to leuprolide (96.7% for
relugolix vs. 88.8% of men receiving leuprolide; Shore N, NEJM 2020; 382:2187) in
men with advanced prostate cancer (APC). To further characterize the results from this
trial in black men a subgroup analysis of HERO was undertaken. Methods: HERO was a
phase 3 randomized, open-label, study to evaluate relugolix vs. leuprolide in 930
treated men with APC. The subgroup analyzed included all Black men enrolled in the
HERO study. Assessments analyzed included sustained testosterone suppression to cas-
trate levels (<50 ng/dL) from day 29 through 48 weeks, early testosterone suppression
to castrate levels (day 4 and day 15), PSA response (>50% decrease) at day 15 with
confirmation at day 29, profound castration rate (<20 ng/dL) at day 15, and FSH level
at the end of week 24. Results: Of the 930 men (relugolix: 622; leuprolide: 308) ran-
domized and treated in HERO, 30 (4.8%) and 16 (5.2%) Black men were enrolled in
the relugolix and leuprolide groups, respectively. Most men in this subgroup were from
North America (82.6%) and ≤75 years old (89.1%), with a median age of 66 years.
More Black men in the relugolix group had metastatic disease at study entry (30% vs.
25%), prior androgen deprivation therapy (13.3% vs. 6.3%), and prior prostatectomy
(53.3% vs. 18.8%). Median PSA (12.8 vs. 16.0 ng/ml) and median testosterone levels
(375.2 vs. 419.2 ng/dL) were lower at baseline for relugolix vs leuprolide. Of the Black
men who received relugolix, 93.3% (95% confidence interval [CI], 75.9% to 98.3%)
maintained castration through 48 weeks, as compared with 93.3% (95% CI, 61.3 to
99.0) of men receiving leuprolide (difference: 0% [95% CI, -15.5% to 15.5]). Testos-
terone suppression to castrate levels at day 4 (53% vs 0%), castrate levels at day 15
(97% vs 13%), and profound castration rates on day 15 (67% vs 6%) were greater with
relugolix vs leuprolide. PSA response at day 15 was 83.3% with relugolix and 6.3%
with leuprolide. At the end of week 24, median FSH levels were 1.75 IU/L for relugolix
and 3.72 IU/L for leuprolide. Incidence of all grade adverse events were 96.7% vs
87.5% and grade ≥3 adverse events were 16.7% vs 25.0% in the relugolix and leupro-
lide groups, respectively. Conclusions: In this HERO study subgroup analysis, relugolix
was effective and generally well tolerated in a cohort of Black men, consistent with the
relugolix results in the overall population. Given the limited size of the subgroup, addi-
tional research is warranted in this population. Clinical trial information:
NCT03085095. Research Sponsor: Myovant Sciences GmBH, in collaboration with
Pfizer, Inc.
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Cohort study of oligorecurrent prostate cancer patients: Oncological
outcomes of patients treated with salvage lymph node dissection via PSMA
radioguided surgery. First Author: Tobias Maurer, Martini-Klinik Prostate
Cancer Center, University Hospital Hamburg-Eppendorf, Hamburg,
Germany
Background: Prostate-specific membrane antigen (PSMA) positron-emission tomog-
raphy (PET) allows detection of small and/or atypically localized metastatic prostate
cancer (PCa) lesions. In a subset of patients with recurrent oligometastatic PCa sal-
vage surgery with PSMA-targeted radioguidance (PSMA-RGS) may be of value. We
aimed to evaluate the oncological outcomes of salvage PSMA-RGS for oligorecurrent
PCa and determine predictive preoperative factors of improved outcomes. Methods:
In this cohort study within two tertiary care centers, patients with biochemical recur-
rence (BCR) after radical prostatectomy (RP) and imaging with PSMA PET receiving
salvage PSMA-RGS between 2014 and 2020 were analyzed. Kaplan-Meier and
multivariable Cox regression models adjusted for various parameters were used to
test for BCR-free survival (BFS) and therapy-free survival (TFS) differences. Postop-
erative complications were classified according to Clavien-Dindo. Results: Overall,
364 patients were assessed. At PSMA-RGS, median (IQR) age and preoperative
PSA was 67 (61-71) years and 1.0 (0.5-1.9) ng/ml. Metastatic soft-tissue lesions
were removed in 356 (94.4%) patients. Within three months from surgery, 25
(6.6%) patients suffered from Clavien-Dindo complications grade III-IV. During fol-
low-up, 235 patients experienced BCR and 129 patients received further therapy.
Median follow-up for patients who did not experience BCR and who did not receive
further therapy was 11.1 months and 10.5 months, respectively. Median (IQR) BFS
and TFS was 7.8 (5.4-10.9) and 34.9 (24.7-43.5) months. At two years of follow-
up, BFS rate was 31.9% and TFS rate was 56.6%. In multivariable analyses, higher
preoperative PSA (HR: 1.06), higher number of PSMA-avid lesions on preoperative
imaging (HR: 1.2) and multiple (pelvic plus retroperitoneal) localizations (HR: 1.7),
as well as retroperitoneal localization (HR: 2.0) of lesions in PSMA PET imaging
were independent predictors of BCR after PSMA-RGS. Limitations are the retro-
spective design and lack of a control group. Conclusions: As salvage surgery in oligor-
ecurrent PCa currently constitutes an experimental treatment approach careful
patient selection is mandatory based on life expectancy, low PSA values and low
number of PSMA PET avid lesions located in the pelvis. Further studies are needed
to confirm our findings and define the oncological value of salvage surgical proce-
dures in oligorecurrent PCa. Research Sponsor: None.
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Patterns of progression of patients with high-volume metastatic castration-
sensitive prostate cancer treated with early docetaxel chemotherapy: The
LONGITUDE observational study. First Author: Serena Macrini, Medical
and Translational Oncology Unit, Department of Oncology, Azienda
Ospedaliera Santa Maria, Terni, Italy
Background: In patients (pts) with high-volume (HV) metastatic castration sensitive pros-
tate cancer (mCSPC) the addition of six cycles of docetaxel (TXT) to androgen depriva-
tion therapy (ADT) in the CHAARTED and STAMPEDE trials prolonged survival by 10-
18 months (mo). Aim of our study was to evaluate the principal patterns of relapse after
TXT and their clinical and prognostic significance. Methods: We conducted a multicen-
tric (14 Italian Centers), prospective, observational study enrolling HV mCSPC patients
treated with ADT plus early TXT. Clinical and pathological features were recorded. Time
to castration resistance (TCR) and overall survival (OS) were estimated by the Kaplan-
Meier method and compared with the log-rank test. The Chi-Square test, t-test or Wil-
coxon-Mann-Whitney test were used to assess difference between the groups as appro-
priate. Results: We identified 166 de novo mCSPC pts, with a median age of 64 years
(range 38-84). The most common metastatic sites at diagnosis were: bone (93%) and
lymph nodes (81%); visceral disease (lung and liver) was present in 36% of cases. 87%
of pts had good Eastern Cooperative Oncology Group Performance Status (0-1), the me-
dian baseline PSA was 359 ng/ml (range 2.64-5800) and 43% experienced cancer
pain. 87% of 158 evaluable pts had a Grade Group (GG) 34. The majority of pts (81%)
completed six cycles of TXT. The median time to PSA nadir was 10.2 months (mo), PSA
response > 50% was achieved in 96% of pts and the most common best response re-
ported was partial response (58%). At the time of this analysis, 122 pts (67%) had bio-
chemical or radiographic progressive disease (PD) to TXT and 67 of these (60%)
developing new metastatic sites (NMS). No differences with respect of main clinical
features was found between NMS pts and nonNMS, with the exception of GG (96% of
NMS pts had GG 4-5 vs 74% of nonNMS; p = 0.002). In NMS group we found a higher
rate of nodal PD (52% vs 22%, p = 0.001) and higher rate of bone PD (73% vs 47%,
p = 0.005) compared to nonNMS. No differences in the rate of visceral PD. With a me-
dian follow-up of 27.9 mo, the median TCR was 14.3 mo (95%CI 12.8-16.7), without
significant differences between NMS and nonNMS groups. About 90% of progressed
pts received first-line treatment for mCRPC disease with similar outcomes. The median
OS was 41.8 mo for the overall population, with not significant differences between
NMS and nonNMS groups (22 mo and 25 mo). Overall, median OS from mCRPC diag-
nosis was 19.6 mo, similar in NMS and no-NMS pts (10 mo and 12 mo). Conclusions:
In progressive mCSPC pts receiving early TXT, we observed more frequently the develop-
ment of NMS with an elevated GG and a trophism for bone and lymph nodes. However,
the NMS progression does not seem to have a prognostic role. An extended follow up
and the prospective data will be provided. Research Sponsor: None.
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Updated overall survival (OS) analysis for ProCAID: A randomized, double-
blind, placebo-controlled phase II trial of capivasertib with docetaxel versus
docetaxel alone in metastatic castration-sensitive prostate cancer (mCRPC).
First Author: Simon J. Crabb, Southampton Clinical Trials Unit,
University of Southampton, Southampton, United Kingdom
Background: The AKT pathway is frequently deregulated in mCRPC. ProCAID tested ad-
dition of capivasertib, a potent selective inhibitor of all three AKT isoforms (AKT1/2/3)
to docetaxel chemotherapy vs. placebo plus docetaxel for mCRPC. The primary analysis
showed no difference between treatment arms for the primary endpoint of composite
progression free survival (cPFS). However, OS, which was a secondary endpoint, was ex-
tended in the capivasertib plus docetaxel arm. cPFS and OS results were consistent irre-
spective of PI3K/AKT/PTEN pathway biomarker status (Crabb et al, J Clin Oncol
2021;39(3):190-201). Methods: An updated analysis of mature OS data was undertak-
en once events reached ≥65% by Cox proportional hazards model, adjusted for minimi-
sation factors, within the intent to treat (ITT) population (n = 150). Patients (pts) and
investigators remained blinded to treatment allocation. We also investigated OS out-
comes within subsets based on prior androgen receptor targeted agent (ARTA) exposure
to abiraterone and/or enzalutamide (abi/enza) and the balance of post-trial life extend-
ing treatment use by treatment arm. Funding: Cancer Research UK (C9317/A16029,
CRUK/12/042) and AstraZeneca. Results: At this OS update, 99 pts (66.0%) had died,
with 88 of these deaths (88.9%) due to prostate cancer. 5 pts (3.3%) remained on cap-
ivasertib or placebo. Median OS was 25.3 months for the capivasertib plus docetaxel
arm vs. 20.3 months for placebo plus docetaxel (hazard ratio (HR) 0.70, 95% confi-
dence interval (CI) 0.47 to 1.05; nominal p = 0.09). One, or more, subsequent life ex-
tending treatment options, including abiraterone, enzalutamide, radium-223 and
cabazitaxel, were received by 99 pts (66.0%) and were balanced between treatment
arms (68% capivasertib, 64% placebo). 101 pts (67.3%; 51 capivasertib, 50 placebo)
had received abi/enza prior to entering ProCAID. Within this subgroup, OS benefit for
capivasertib plus docetaxel (median OS 31.1 months) was maintained vs. placebo plus
docetaxel (median OS 19.3 months; HR 0.57, 95% CI 0.36 to 0.91), but not in the re-
maining 49 pts who were naive to prior abi/enza (median OS 31.1 vs. not reached re-
spectively; HR 1.43, 95% CI 0.63 to 3.23). These updated OS results remained
consistent irrespective of biomarker status for PI3K/AKT/PTEN pathway activation. No
clinically significant differences from the previously reported safety outcomes were seen
with extended follow up of this trial. Conclusions: OS remains longer within the ProCAID
ITT population with the addition of capivasertib to docetaxel for mCRPC. This does not
appear to be explained by subsequent treatment choices. Exploratory analysis found
prolonged OS with capivasertib within a subset of pts previously exposed to an ARTA
which should be evaluated in prospective trials. Clinical trial information:
NCT02121639. Research Sponsor: Cancer Research UK, Pharmaceutical/Biotech
Company.

109 Poster Session

Serial stereotactic body radiation therapy for oligometastatic prostate cancer
(PCa) detected by positron emission tomography (PET) imaging. First
Author: David Shui, University of California San Francisco, Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA
Background: Radiopharmaceuticals, including Ga-68-prostate specific membrane anti-
gen (PSMA)-11, F-18-fluciclovine, and choline C-11, are increasingly used to stage and
inform therapies for PCa. Stereotactic body radiation therapy (SBRT) to PET-detected
oligometastatic PCa has been shown to improve progression free survival (PFS) com-
pared to observation. However, for men who subsequently develop oligorecurrent dis-
ease, outcomes following second SBRT are unknown. Methods: A retrospective, single-
center, cohort study was conducted. Pts were identified through electronic health re-
cords. Inclusion criteria included pts with oligometastatic (1-5 lesions) PCa detected on
PSMA, fluciclovine, or choline C-11 PET who underwent 2 consecutive courses of
SBRT to tracer-avid oligometastatic disease between 7/2013 and 7/2021. Exclusion
criteria included presence of visceral metastases and pure small cell neuroendocrine
PCa. Data on stage, tracer type, concurrent systemic therapy, and prostate-specific anti-
gen (PSA) responses for first SBRT (SBRT1) and second SBRT (SBRT2) were collected.
Outcomes included PSA decline of ≥50% (PSA50), ≥90% (PSA90), and PSA-PFS.
SBRT2 outcomes were compared based on change of concurrent systemic therapy with
SBRT2 (e.g., addition of abiraterone or anti-androgen withdrawal) and PSA50 to
SBRT1 using Fisher’s exact text and Wilcoxon rank sum test, respectively. Results: A to-
tal of 12 pts met eligibility criteria. At SBRT1, 10 (83%) pts had hormone-sensitive
PCa (HSPC) and 2 (17%) had castration-resistant PCa (CRPC). For PET tracers, 7
(58%) used PSMA, 4 (33%) fluciclovine, and 1 (8%) choline. After SBRT1, 12 pts
(100%) had a PSA decline, 8 (67%) had a PSA50 response, and 6 (50%) a PSA90 re-
sponse. Median PSA PFS after SBRT1 was 30mo (95%CI 9-65mo). Six (50%) SBRT1
pts had a concurrent change in systemic therapy. At SBRT2, 8 (67%) pts had HSPC
and 4 (33%) had CRPC; 7 (58%) used PSMA and 5 (42%) fluciclovine. After SBRT2,
12 (100%) pts had a PSA decline, 8 (67%) had a PSA50 response, and 8 (67%) a
PSA90 response. After SBRT2, median PSA PFS was 23mo (95%CI 12-35mo). Among
7 pts who had a concurrent change in systemic therapy with SBRT2, all (100%) had a
PSA50 response; among 5 who did not (4 of whom did not receive any systemic thera-
py), 1 (20%) had a PSA50 response (P=0.01). Among 8 pts who had a PSA50 response
to SBRT1, 7 (88%) had one to SBRT2; among 4 who did not have a PSA50 response to
SBRT1, 1 (25%) had one to SBRT2 (P=0.01). No complications related to SBRT were
documented. Conclusions: Serial SBRT for oligometastatic PCa detected on fluciclovine,
PSMA, or choline PET is feasible and can achieve PSA declines independent of system-
ic therapy. PSA responses were greater when systemic therapy was changed. This pre-
liminary evidence of benefit, based on PSA responses and PSA PFS, provides rationale
for larger, prospective studies of serial SBRT for oligometastatic PCa. Research Spon-
sor: None.
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The role of sabizabulin in phase 1b/2 clinical trials of men with metastatic
castration-resistant prostate cancer who progressed on androgen receptor-
targeting agents. First Author: Mark Christopher Markowski, The Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins University,
Baltimore, MD
Background: Sabizabulin is a novel oral cytoskeleton disruptor being developed for
use in metastatic castration resistant prostate cancer (mCRPC). A phase 1b/2
clinical study was conducted to establish the maximum tolerated dose (MTD) and
evaluate the preliminary efficacy in men with mCRPC resistant to androgen recep-
tor targeting agents (ARTAs). Methods: The phase 1b portion of the study in 39
men utilized escalating and expanding dose and duration. The phase 2 portion
studied 41 men with mCRPC at the recommended phase 2 dose (RP2D) of 63
mg daily. Based upon the phase 1b/2 data, sabizabulin appears to have both cyto-
toxic and cytostatic activity. A analysis was conducted evaluating the best clinical
response (BCR) defined as either an objective response assessed by PCWG3 crite-
ria and/or stable disease defined as ≥5 cycles (≥15 weeks) of continuous treat-
ment. Results: Of the combined 80 patients in the phase 1b/2 portions of the
study, the BCR was 37.5% (30/80) and 5 of the responders remain on study with
the longest being treated for more than 30 months. Of the patients with measur-
able disease at study entry, the BCR was 59% (17/29). Prior to study entry, 11/
30 (37%) of those with a BCR had previously been treated with and subsequently
progressed on a minimum of 2 ARTAs. The remaining 19/30 (63%) had pro-
gressed on a single ARTA agent. 11 (37%) were previously treated with enzaluta-
mide or apalutamide and 8 (27%) with abiraterone as single agents. 8 (27%)
received enzalutamide and abiraterone and 3 (10%) patients received more than
two ARTAs. As described previously, the safety profile continues to be favorable
with no clinically relevant neutropenia or neurotoxicity. Conclusions: In this analy-
sis, sabizabulin has demonstrated not only cytotoxic, but also significant cytostat-
ic activity with similar responses in men that have progressed on a single or
multiple ARTA agents. Sabizabulin is a novel agent with the potential provide
men with mCRPC a well-tolerated chronic treatment cytostatic option after pro-
gressing on an ARTA and is being tested in the open phase 3 VERACITY trial.
Clinical trial information: NCT03752099. Research Sponsor: Veru Inc.

111 Poster Session

Evaluation of drug-drug interactions among patients with metastatic prostate
cancer in routine care. First Author: Noemie Gassian, Department of
Medical Oncology, Besançon, France

Background: Prostate cancer often occurs in an elderly population, at higher
risk of drug-drug interactions (DDIs). There is a medical need to increase
the knowledge of DDI prevalence and their severity among patients coming
from routine care. This study used a prospective approach with the aim to
quantify and describe DDIs in medical prescription of prostate cancer treat-
ments. Methods: DDIs were assessed from two perspectives: 1) “real DDI”
between the patient’s comedications and the actual anti-cancer agent pre-
scribed; 2) “modelized DDI” between the patient’s comedications and
drugs that have proven activity in metastatic endocrine sensitive prostate
cancer (MESPC) or castrate resistant prostate cancer (CRPC) settings with
positive phase 3 trial and gained EMA approval. French national thesaurus,
Micromedex software and complementary manual analysis by pharmacist
were used to identified DDIs. Clinical relevance of DDIs was scored using
the validated scale of Hatoum. Results: A total of 91 patients were included,
15% of whom were participating in a clinical trial. Some imbalances were
observed between patients from clinical trial and routine care (age, ECOG,
MESPC/MCRPC). The median number of comedications used per patient
was 6 [1-16]. Among real DDI, Enzalutamide was the anticancer agent with
the higher risk of interaction (18-54% of patients). In modelized DDI, Enza-
lutamide and Apalutamide were the two most risky drugs (35-76% and 22-
73% depending on Micromedex or Thesaurus analyze). Not all DDIs discov-
ered were clinically significant according to Hatoum scale. Conclusions:
DDIs are frequents, according to Micromedex and National Thesaurus tools
but pharmacist and physician advices are essentials to determine their po-
tential impacts. Research Sponsor: None.

112 Poster Session

Clinical utility of next-generation sequencing for prostate cancer in the
context of a changing treatment landscape. First Author: Jacqueline R.
Griffin, Sema4, Stamford, CT
Background: Next-generation sequencing (NGS) is increasingly common in clinical practice,
but its clinical utility may depend on the availability of sequencing-directed therapies
(SDT). There were no FDA-approved SDTs in prostate cancer (PCa) until 2020, when PARP
inhibitors olaparib and rucaparib were approved for tumors bearing alterations in certain ho-
mologous recombination repair (HRR) genes. We assessed the clinical utility of NGS in PCa
before and after the approval of these agents in a single academic medical center. Methods:
This was a retrospective single-center study including all PCa patients seen at Mount Sinai
Hospital (New York, NY) between 2018–2021 who received NGS via the 161-gene Sema4
Signal Solid Tumor Panel. Clinical data were extracted from the Mount Sinai electronic
medical record using a proprietary automated pipeline with limited manual curation (Sema4
PRODB). The primary outcome was clinical utility in metastatic PCa, defined as the propor-
tion of metastatic PCa patients who received SDT. Secondary outcomes included time-to-
next-treatment (TTNT, defined as time from SDT start to the start of next systemic therapy)
and the proportion of patients with clinically actionable (as of 9/2021) alterations, defined
as either Tier 1 (associated with FDA-approved treatments in prostate cancer) or Tier 2 (as-
sociated with either off-label or investigational agents). Results: The cohort consisted of 332
PCa patients; 51% (N = 170) were sequenced in 2020 or later. The median age at diagnosis
was 65 (IQR 12). The most advanced stage documented was localized for 39% (N = 129)
and metastatic for 61% (N = 203). Overall, 167 actionable alterations were identified in
125 patients (38% of cohort). Of the actionable alterations, 31% (N = 51) were Tier 1 and
69% (N = 116) were Tier 2. Of the 44 patients with Tier 1 alterations, 8 (18%) received
SDT (all received olaparib). The proportion of metastatic patients receiving olaparib in-
creased from 1% (2/145) before 2020 to 10% (6/58) during or after 2020 (p = 0.008). Of
the 36 patients not receiving olaparib: 20 were sequenced before FDA approval and were
treated with an alternative systemic therapy; 8 had localized disease and were not eligible;
8 had limited follow-up or unknown treatment status. For those who received olaparib, medi-
an TTNT was 5 months. Conclusions: In this single-center retrospective cohort, clinical utili-
ty of NGS was linked to treatment landscape. Increases in NGS test volume and olaparib
use coincided with the approval of PARP inhibitors for patients with HRR-mutated prostate
cancers. Notably, NGS was used to match patients to off-label/ investigational olaparib be-
fore its FDA approval. Research Sponsor: Sema4.

Disease state Clinical actionability Number of patients (%)

All patients Total 332 (100%)

Tier 1 44 (13%)

Tier 2 only 97 (29%)

Metastatic Total 203 (100%)

Tier 1 36 (18%)

Tier 2 only 76 (37%)

Localized Total 129 (100%)

Tier 1 8 (6%)

Tier 2 only 21 (16%)

113 Poster Session

Treatment outcomes of patients with metastatic prostate cancer and co-
morbid diabetes mellitus. First Author: Srinivas Govindan, Saint Louis
University School of Medicine, Saint Louis, MO

Background: In metastatic castrate resistant prostate cancer (mCRPC) there is a
lack of studies that explore the interaction of comorbidities on treatment out-
comes, which presents a challenge in choosing the right drug. In patients with di-
abetes mellitus, two common therapies, enzalutamide (ENZ) and abiraterone
(ABI) have different effectiveness due to different mechanisms of action and be-
cause ABI requires co-administration of prednisone. Thus, in this study, we aim
to assess the survival of patients with comorbid diabetes treated with ENZ and
ABI. Methods: Patients treated with AA or ENZ for mCRPC from September 10,
2014, to June 2, 2017 were identified within the Veterans Health Administra-
tion. For these patients, presence of diabetes or complicated diabetes was deter-
mined using the Charlson method from the International Classification of
Diseases (ICD) 9/10 codes. A Kaplan–Meier time to event analysis and the cox
proportional hazards modeling was used to analyze the data with the latter includ-
ing covariates such as age, Charlson Comorbidity Index, body-mass index, treat-
ment with bone-directed therapy, black race, and baseline PSA at start of
treatment with ENZ or ABI. Results: We identified 5822 patients treated for
mCRPC, of which 2202 had diabetes and were treated using either ENZ (n =
1041) or ABI (n = 1161). Median survival of patients with diabetes treated with
ENZ was 3 months longer than in patients treated with ABI (23.8 vs. 20.8, p =
0.002 by log-rank). In 3620 patients without diabetes, no significant difference
in median survival (24.7 vs. 22.7 months, p = 0.065) was seen between ENZ
(n = 1463) and ABI (n = 2157). In a multivariable model, ENZ was associated
with improved survival in patients with diabetes (adjusted HR 0.87, 95% CI
0.79-0.97) and in patients without diabetes (adjusted HR 0.90, 95% CI 0.83-
0.98). Conclusions: ENZ was associated with improved 3-month median survival
in patients with diabetes compared to ABI in unadjusted analyses. Additionally,
in adjusted analyses the cox proportional model also showed significantly better
survival in mCRPC patients treated with ENZ both with and without diabetes, al-
though the findings are more robust for patients with diabetes. The cause of these
differences is unknown, so there may be differences in efficacy and adverse
events between the two agents in real-world use. Further assessment of patient
outcomes with comorbid disease is appropriate to improve care of patients with
advanced prostate cancer. Research Sponsor: Saint Louis Veterans Affairs.
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AbiDex: Retrospective U.K. analysis of steroid switching in patients with
progression of mCRPC treated with abiraterone acetate. First Author: Dan
Muller, University Hospital Southampton, Southampton, United Kingdom
Background: Abiraterone acetate (AA) is a mainstay of treatment for metastatic castrate
resistant prostate cancer (mCRPC). Due to inhibition of glucocorticoid synthesis, AA
can cause mineralocorticoid excess which is suppressed by the co-administration of a
glucocorticoid. Prednisolone (P) is widely used to counter the side effects of AA. There
is an expanding body of retrospective evidence that dexamethasone (D) may be a more
suitable partner for AA and on biochemical progression with AA+P, a ‘steroid switch’ to
AA+D may be efficacious in regaining PSA control. Methods: Retrospective analysis pa-
tients treated with AA at a UK, tertiary cancer centre, were included to a data cutoff of
28th April 2021. Those who had undergone a steroid switch were identified and base-
line data of demographics and clinical history were collected, as well as biochemical
and radiological data whilst on AA. Analysis was conducted using SPSS. Biochemical
progression free survival (bPFS) analysis was conducted using the Kaplan-Meier U test.
Response steroid switch and survival when compared to potential predictive factors was
analysed using binomial logistic and Cox regression models. Results: Thirty-three pa-
tients were treated with AA and received a steroid switch, AA+P(5mg BD) to
AA+D(0.5mg OD) between 2012 and data cutoff. The median age at diagnosis was 71,
the majority had Gleason 7 disease (7-10). Nine patients had received prior Docetaxel
chemotherapy. Four patients failed to respond to AA+P; three of which achieved a bio-
chemical response after steroid switch. Following switch to AA+D, 24 (73%) of patient
achieved a rebound biochemical response after progression on AA+P, of those
who achieved a response, 4 (12%) achieved a >30% reduction in PSA, and 12( 36%)
achieved a >50% reduction in PSA. The median bPFS before and after steroid switch
was 9 (AA+P) vs 19 (AA+P&+D) months (HR 0.28; 95% CI 0.16-0.51; p<.001). Anal-
ysis of response to steroid switch showed no significant correlation between response
and any investigated clinical factor. A raised ALP(>130U/L) on commencing AA+D pre-
dicted for a poorer bPFS (HR 2.4; 95% CI 1.1-5.5; p=0.038) and OS (HR 3.2; 95% CI
1.2-8.5; p=0.02). Conclusions: A steroid switch from AA+P to AA+D on biochemical
progression is gaining more evidence as a beneficial technique to improve duration of
treatment on AA. This study again suggests that bPFS is significantly improved by a ste-
roid switch from P to D. Although negative in this study, several predictive models have
been reported to help clinical selection of who may benefit most from a switch. Despite
this, there is no official guidance or consensus on when and how a steroid switch should
be used and whether this improves overall survival of those with mCRCP. Further rando-
mised, prospective studies are needed to to better define the utility of AA+D, including
in the first line setting. Research Sponsor: None.

115 Poster Session

Overall survival (OS) in patients (pts) with metastatic hormone-sensitive
prostate cancer (mHSPC) treated with enzalutamide (ENZA) + androgen
deprivation therapy (ADT) by high or low disease volume and progression to
mHSPC (M0 at diagnosis) or de novo mHSPC (M1 at diagnosis): Post hoc
analysis of the phase 3 ARCHES trial. First Author: Andrew J. Armstrong,
Duke Cancer Institute Center for Prostate & Urologic Cancers, Durham,
NC
Background: In ARCHES (NCT02677896), ENZA + ADT improved radiographic progression-
free survival, OS, and other key secondary endpoints vs placebo (PBO) + ADT for pts with
mHSPC (also known as metastatic castration-sensitive prostate cancer). Final OS results
confirmed a long-term survival benefit with ENZA + ADT (hazard ratio [HR] 0.66; 95% con-
fidence interval [CI] 0.53, 0.81; p<0.0001). We present post hoc analyses of OS by disease
volume and progression to M1 HSPC after initial diagnosis with localized disease (M0) or
presentation of de novo mHSPC at initial diagnosis (M1). Methods: Pts with mHSPC
(N=1150) were randomized 1:1 to ENZA (160 mg/day) + ADT (n=574) or PBO + ADT
(n=576), stratified by disease volume and prior docetaxel use. After unblinding, 180
(31.3%) PBO + ADT-treated pts crossed over to open-label ENZA + ADT. High disease vol-
ume was defined per CHAARTED criteria. Medical profiles of pts assessed as MX/unknown
metastasis at initial diagnosis (n=213) were further reviewed centrally and adjudicated as
having either M0 or M1 disease. Median OS and HRs were estimated by Kaplan-Meier meth-
ods and Cox proportional hazards, respectively. Results: Median treatment duration was
40.2 months (mo) for ENZA + ADT and 13.8 mo for PBO + ADT. Inclusive of crossover, 401
(69.6%) PBO + ADT pts had subsequent life-prolonging therapy. OS benefits with ENZA +
ADT were seen in all disease volume and M0/M1 populations at a similar magnitude to the
overall population (Table). Median OS was not reached in most populations except PBO +
ADT pts with high disease volume (45.9 mo; 95% CI 40.1, not estimable [NE]) or high dis-
ease volume and M1 disease (43.4 mo; 95% CI 36.4, 49.7) and ENZA + ADT pts with high
disease volume and M0 disease (54.2 mo; 95% CI 54.2, NE). Conclusions: Our post hoc
analysis demonstrates consistent long-term survival benefit with ENZA + ADT vs PBO + ADT
across pts with mHSPC with high and low disease volumes and M0 or M1 disease at initial
diagnosis, despite substantial treatment crossover and subsequent therapy use in PBO +
ADT pts. Research Sponsor: Astellas Pharma Inc. and Pfizer Inc.

Population ENZA + ADTa E/n (%) PBO + ADTa E/n (%) HRb (95% CI)

Overall 154/574 (26.8) 202/576 (35.1) 0.66 (0.53, 0.81)

Low disease volume 35/220 (15.9) 46/203 (22.7) 0.66 (0.43, 1.03)

High disease volume 119/354 (33.6) 156/373 (41.8) 0.66 (0.52, 0.83)

M1 127/448 (28.3) 170/442 (38.5) 0.63 (0.50, 0.79)

M0 24/117 (20.5) 31/129 (24.0) 0.71 (0.41, 1.21)

Low disease volume + M1 26/151 (17.2) 34/133 (25.6) 0.65 (0.39, 1.08)

Low disease volume + M0 8/63 (12.7) 12/67 (17.9) 0.63 (0.26, 1.54)

High disease volume + M1 101/297 (34.0) 136/309 (44.0) 0.63 (0.48, 0.81)

High disease volume + M0 16/54 (29.6) 19/62 (30.6) 0.77 (0.39, 1.50)

aAs randomized; bHR <1 favors ENZA + ADT; HR >1 favors PBO + ADT E, events.

116 Poster Session

Survival of patients with metastatic prostate cancer and comorbid obesity.
First Author: Nina Cheranda, Saint Louis University, St. Louis, MO
Background: In metastatic castrate resistant prostate cancer (mCRPC), the oral treat-
ments of enzalutamide (ENZ) and abiraterone (AA) are used interchangeably because
there are few large-scale comparative studies of the therapies. However, both drugs
have different mechanisms of action, AA being an androgen biosynthesis inhibitor and
ENZ being an androgen receptor inhibitor, so there may be therapeutic variance be-
tween the two drugs based on their interactions with comorbid conditions like obesity.
Obesity not only increases the risk of other comorbidities, like heart disease, diabetes,
and stroke, but has also been implicated in the development of CRPC.Methods: Patients
treated with abiraterone or enzalutamide from September 10, 2014 to June 2, 2017 in
the Veterans Health Administration were identified via pharmacy records. Among this
population, patients were separated into body mass index (BMI) categories for under-
weight ( < 18.5), normal (18.5 to < 25), overweight (25 to < 30), and obese ( > 30).
Age, Charlson Comorbidity Index and mCRPC treatments were collected and analyzed
for the primary outcome of survival via the Kaplan-Meier method. A multivariate Cox
proportional hazard model was performed with the following variables: BMI, Charlson
Comorbidity Index, age, Black race, treatment with bone-directed therapy, and baseline
PSA. Results: In patients with BMI > 25, there was a significantly improved overall sur-
vival for treatment with ENZ (n = 1623) over AA (n = 2159), with medians of 30.0 and
27.0 months respectively (p = 0.002). There was no significant difference in survival
for patients with BMI < 25 (p = 0.48), with median survival of 17.7 months for ENZ
(n = 589) and 16.1 months for AA (n = 860). The overall survival difference between
underweight (n = 113), normal (n = 1336), overweight (n = 1879), and obese (n =
1903) groups shows significant increase in survival with increasing BMI, with the medi-
an survival durations of 9.2, 15.9, 23.9, and 29.8 months respectively (p < 0.001).
This finding was corroborated by the Cox proportional hazard model, with the data indi-
cating an increased risk of death (aHR = 1.58; 95% CI: 1.29, 1.94; p < 0.001) with
the underweight group and decreased risk with the overweight (aHR = 0.75; 95% CI:
0.69, 0.81; p < 0.001) and obese (aHR = 0.64; 95% CI: 0.59, 0.70; p < 0.001)
groups. Conclusions: Treatment with ENZ was associated with longer survival for mCRPC
patients with overweight and obesity (BMI > 25) over AA. Otherwise, for normal and un-
derweight patients (BMI< 25), there was no significant difference in overall survival be-
tween the two drugs. Higher BMI is associated with improved survival, suggesting a
protective effect of obesity in mCRPC patients. While the reason for this finding war-
rants further investigation, similar findings have been seen in obese patients in some
hormone driven cancers, like breast cancer and myeloma. Research Sponsor: Saint Lou-
is Veterans Affairs.

117 Poster Session

Phase 2 randomized trial of ModraDoc006/r, oral docetaxel plus ritonavir,
versus intravenous docetaxel in metastatic castration resistant prostate
cancer (mCRPC). First Author: Ulka N. Vaishampayan, University of
Michigan Cancer Center, Detroit, MI
Background: Intravenous (IV) docetaxel and oral prednisone is a standard of care regi-
men in mCRPC. ModraDoc006 is a novel, oral tablet formulation of docetaxel. To en-
hance bioavailability, it is co-administered with ritonavir (/r), an inhibitor of cytochrome
p450 3A4 and P-glycoprotein metabolic enzymes. The oral combination, denoted as
ModraDoc006/r, may be superior to IV docetaxel in terms of safety profile, avoiding infu-
sions, patient quality of life (QoL) and overall resource utilization. Safety of Modra-
Doc006/r in mCRPC was established in a previous phase Ib trial. Methods: We
conducted an open label 1:1 randomized study of ModraDoc006/r bi-daily weekly dos-
ing (BIDW) regimen versus IV docetaxel 75 mg/m2 in 21-day cycles. Initially, BIDW 30-
20 mg ModraDoc006 combined with 200-100 mg ritonavir was administered on days
1, 8 and 15 of a 21-day cycle. After 39 patients the starting dose was reduced to 20-20
mg BIDW with ritonavir 200 mg in the morning and 100 mg with the evening dose to
improve tolerability. All patients received 5 mg oral prednisone twice daily. Primary end-
point was radiographic progression free survival (rPFS) per PCWG-3 criteria. Secondary
objectives were ORR, PSA-PFS, time to skeletal related events, disease control rate, du-
ration of response, and safety assessments. Patient reported outcomes and health-relat-
ed QoL was assessed with treatment satisfaction and FACT-P questionnaires at baseline
and after cycles 3, 6 and 10. Results: Enrollment is complete with 101 patients ac-
crued; 49 on IV docetaxel, 52 on ModraDoc006/r (21 on 30-20 mg and 31 on Modra-
Doc006/r 20-20 mg). 69 patients had measurable disease and median PSA was 67ng/
ml (range 0,2 to 1697 ng/ml). IV docetaxel vs ModraDoc006/r 30-20 mg and 20-20
mg demonstrated ORR of 39% vs 50% and 33%, and PSA responses of 57% vs 53%
and 48%. All grades neutropenia and neuropathy was noted in 0% and 6% with Modra-
Doc006/r 20-20 mg therapy and was better than the incidence of 14% (5% ≥G3) and
14% with ModraDoc006/r 30-20 mg, and 27% (20% ≥G3) and 31% respectively on IV
docetaxel. Alopecia was also reduced at 23% on ModraDoc006/r 20-20 mg and 29%
on ModraDoc006/r 30-20 mg vs 43% on IV docetaxel. GI toxicities were slightly more
frequent, but predominantly mild, in the ModraDoc006/r arm: at 20-20 mg dose, all
grades diarrhea 32% (3% ≥G3), nausea 29% and stomatitis 3% (G3); at 30-20 mg
dose 62% diarrhea (19% ≥G3), 38% nausea and 14% stomatitis (5% ≥G3); and in IV
docetaxel, 24% diarrhea, 16% nausea and 10% stomatitis (4% ≥G3). Conclusions: He-
matological toxicities and adverse events neuropathy and alopecia were lower with Mod-
raDoc006/r than with IV docetaxel. ModraDoc006/r represents a convenient, oral,
tolerable option for patients with mCRPC. ModraDoc006/r has comparable efficacy and
a favorable tolerability profile as compared to IV docetaxel and merits further develop-
ment in patients with mCRPC. Clinical trial information: NCT04028388. Research
Sponsor: Modra Pharmaceuticals.
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Pembrolizumab (pembro) plus abiraterone acetate (abi) and prednisone (p) in
patients with chemotherapy-naive metastatic castration-resistant prostate
cancer (mCRPC): Results from KEYNOTE-365 cohort D. First Author:
Cristiano Ferrario, Jewish General Hospital, Montreal, QC, Canada
Background: Abi + p is a standard of care for mCRPC. Cohort D of the phase 1b/2 KEYNOTE-
365 study (NCT02861573) was used to evaluate safety and efficacy of the PD-1 inhibitor
pembro + abi and p in patients (pts) who had not received chemotherapy for mCRPC. Methods:
Chemotherapy-naive pts who had not previously used next-generation hormonal agents (NHAs)
for mCRPC or were intolerant to enzalutamide or for whom enzalutamide was ineffective for
mCRPC, whose disease progressed ≤6 months before screening, and who had ECOG PS score
0/1 were eligible. Enrolled pts received pembro 200 mg IV Q3W + abi 1000 mg PO QD and p 5
mg PO BID. Primary end points were PSA response rate (PSA decrease ≥50% from baseline),
confirmed ORR per RECIST v1.1 by blinded independent central review, and safety. Secondary
end points included rPFS per PCWG3-modified RECIST v1.1, DCR (CR + PR + SD or non-CR/
non-PD ≥6 mo), DOR, OS, time to symptomatic skeletal-related event, radiographic bone pro-
gression, and radiographic soft tissue progression. Results: Of 103 treated pts, 35.9% had RE-
CIST-measurable disease and 26.2% had previously received enzalutamide. Median (range)
time from enrollment to data cutoff was 17.6 (9.7-27.0) months. Confirmed PSA response rate
in all 103 pts was 56.3%. Overall, 78.6% of pts had a reduction in PSA level from baseline
(confirmed and unconfirmed). For 37 pts with RECIST-measurable disease, ORR was 16.2%
(1 CR; 5 PRs) overall, 7.7% for those who previously received enzalutamide (n = 13) and
21.7% for those who had not previously received NHAs (n = 23). Two pts with RECIST-non-
measurable disease had a CR. DOR was not reached (NR; range, 2.1+ to 19.4+ mo); 4 pts had
a response ≥12 months. DCR was 44.7% overall, 11.1% in pts who previously received enzalu-
tamide (n = 27), and 57.3% in pts who had not previously used NHAs (n = 75). Additional
analyses are listed in the table. Treatment-related AEs (TRAEs) were experienced by 90.3% of
pts; 36.9% experienced grade 3-5 TRAEs. Overall, 18.4% of pts had a grade 3/4 ALT laborato-
ry elevation and 12.6% had a grade 3/4 AST elevation. Five pts died of AEs; 1 was treatment-
related (myasthenic syndrome). Conclusions: Pembro + abi and p showed antitumor activity in
chemotherapy-naive pts with mCRPC. Safety was generally consistent with individual profiles
of each agent, although there was an increased incidence of grade 3/4 ALT/AST laboratory ele-
vations than reported for the individual treatments. Clinical trial information: NCT02861573.
Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA.

Median (95% CI), mo

rPFS per PCWG3-modified RECIST v1.1 15.1 (9.2-NR);12-mo rate: 54.9%

OS NR (23.3-NR);12-mo rate: 82.9%

Time to symptomatic skeletal-related event NR (NR-NR)

EFS rate at 12 mo, % 85.4

Time to radiographic bone progression 18.1 (12.4-NR)

EFS survival rate at 12 mo, % 64.8

Time to radiographic soft tissue progression NR (NR-NR)

EFS rate at 12 mo, % 78.2

119 Poster Session

Updated biomarker results from a phase 1/2 study of olaparib and radium-
223 in men with metastatic castration-resistant prostate cancer (mCRPC)
with bone metastases (COMRADE). First Author: Rana R. McKay,
University of California San Diego, La Jolla, CA
Background: Radium-223 is an a-emitting radioisotope that induces DNA double-strand breaks
leading to cell death. In preclinical models, PARP inhibitors have shown efficacy as radiosensitiz-
ing agents. We designed a phase 1/2 trial to test the safety and efficacy of radium-223 + olapar-
ib. Tissue based studies investigated homologous recombination repair (HRR) gene status.
Methods: This was an open-label, multi-center, phase 1/2 study (NCT03317392) evaluating the
dosing, safety and efficacy of radium-223 + olaparib. Eligible patients (pts) had mCRPC with ≥2
bone metastases without visceral metastases or lymphadenopathy > 4 cm. There was no limit on
prior therapy. All pts had a baseline biopsy and archival tissue was collected when available. The
phase 1 used a 3+3 dose escalation design with fixed dose radium-223 (55 kBq/kg IV every 4
weeks x 6). Dose level 1 (DL1) was olaparib 200 mg PO BID; DL2 was olaparib 300 mg PO BID.
The primary objective was to determine the recommended phase 2 dose (RP2D). Secondary ob-
jectives included radiographic progression-free survival (rPFS) (PCWG3 criteria), PSA response
(50% decline from baseline), and alkaline phosphatase response (30% decline from baseline).
HRR gene status was determined using Oncopanel tissue profiling. Results: 12 pts were enrolled
on the phase 1. Median age was 68 (range 59-81) years. Median prior lines of CRPC therapies
was 2 (1-5), including 3 (25%) who had received prior chemotherapy and 12 (100%) a prior
novel hormone therapy. The RP2D of olaparib was 200 mg BID when combined with radium-
223. Overall, PSA response and alkaline phosphatase response were 16.7% (n=2) and 67%
(n=8), respectively. Median follow-up was 6.5 (range 2.8, 11.8) months, and 6-month rPFS was
57% (95% CI: 25%, 80%). 9 patients had available tissue for Oncopanel testing (7 from base-
line metastasis biopsy; 2 from archival prostate tissue). Two patients were identified to have
pathogenic HRR gene alterations: 1 patient with a BRCA2mutation with rPFS of 11.63 months,
1 patient with CDK12 mutation with rPFS 2.60 months (Table). Conclusions: We demonstrate
that olaparib can be safety combined with radium-223 with RP2D of 200 mg BID. Though limit-
ed by sample size, we demonstrate prolonged disease control in a pt with a BRCA2 mutation re-
ceiving radium-223 + olaparib. Additional profiling from the currently accruing phase 2 study of
radium-223 +/- olaparib will further elucidate biomarkers of response. Clinical trial information:
NCT03317392. Research Sponsor: ETCTN UM1.

Case Prior Docetaxel PSA Response Alkaline Phosphatase Response Best Response PFS (months) Alterations Status

1 N N N SD 7.89 AR
2 Y N N PD 2.63 None

3 N N Y PD 2.60 CDK12
4 N Y Y SD 11.63 BRCA2
5 N N Y SD 5.45* NA

6 Y N Y SD 2.86* CTNNB1
7 N N N SD 5.49* None

8 N N Y PD 3.15 None

9 N N Y SD 5.55* None

10 N Y Y SD 5.36* NA

11 N N N PD 2.56 NA

12 Y N Y PD 2.66 None

SD=Stable disease; PD=Progressive disease; NA=Not available. *Progress-free at last follow-up.

120 Poster Session

Community oncologists’ perceptions of and barriers to access for 177LU-
PSMA-617 in metastatic castration-resistant prostate cancer. First Author:
Ajeet Gajra, Cardinal Health, Dublin, OH
Background: Metastatic castration-resistant prostate cancer (mCRPC) is a difficult-to-
treat cancer with poor patient outcomes. In June 2021, 177Lu-PSMA-617 was granted
U.S. FDA breakthrough designation for the treatment of mCRPC based on results from
the phase III VISION trial showing a 4-month increased median overall survival (15.3 v
11.3 m; HR 0.62 [0.52-0.74], P < 0.001) and a 5.3-month increased radiographic
progression-free survival (8.7 v 3.4 m; HR 0.40 [0.29-0.57] for 177Lu-PSMA-617 ver-
sus standard of care (SOC). If approved, 177Lu-PSMA-617 has the potential to improve
patient outcomes, but its impact will depend significantly on how community-based
medical oncologists (cbMO) plan to integrate it into patient management. The present
study surveyed cbMO regarding their perceptions of the VISION trial data and potential
barriers to 177Lu-PSMA-617 use in mCRPC. Methods: Between June and October
2021, practicing U.S.-based cbMO were invited to attend a virtual meeting and were
presented with the VISION trial data. Their reactions to the data and preferences were
collected using audience response technology. Results are presented using descriptive
statistics. Results: Among the 287 participating cbMO, median years in practice was 17
(1-45), and median time spent in direct patient care was 90% (20-100%). In the past
year, 46% of cbMO managed 6-15 patients with mCRPC, and 27% managed 16 or
more. CbMO reported that at the time of referral, their patients with mCRPC had com-
monly been treated with androgen deprivation therapy (77%) and one (49%) or two
plus (20%) novel hormonal agents. After reviewing the recent data from the VISION trial
showing improved survival outcomes in mCRPC, 51% of cbMO reported that both the
safety and efficacy data were compelling, and they were very likely to prescribe 177Lu-
PSMA-617 if approved; 33% indicated that the efficacy data alone was compelling and
were likely to prescribe 177Lu-PSMA-617. The top 2 limitations of the VISION trial were
identified as PSMA gallium positivity for eligibility (54%) and the disallowance of radi-
um-223 on the SOC arm (48%). Regarding perceived barriers to future use of 177Lu-
PSMA-617, 68% and 64% of cbMO reported availability of a PSMA-gallium scan and
availability/access of the therapy itself, respectively, would be the greatest barriers. Ad-
ditional barriers included cost (42%) and difficulty with reimbursement (30%),
highlighting the importance of addressing access and financial considerations associat-
ed with 177Lu-PSMA-617. Conclusions: Most cbMO found the VISION trial data of
177Lu-PSMA-617 in mCRPC compelling and indicated that they are likely to incorpo-
rate it into their patient management, if approved. However, major barriers such as the
incorporation of PSMA-gallium scans, 177Lu-PSMA-617 availability, and cost will need
to be addressed to encourage widespread adoption of this new therapy. Research Spon-
sor: None.

121 Poster Session

Overall survival (OS) after progression on first novel hormonal therapy (NHT)
in patients (pts) with metastatic castration-sensitive versus castration-
resistant prostate cancer (mCSPC versus mCRPC). First Author: Nicolas
Sayegh, Huntsman Cancer Institute-University of Utah Health Care, Salt
Lake City, UT
Background: Novel hormonal therapy (NHT) i.e. novel androgen receptor or andro-
gen synthesis inhibitors have been approved for treatment of pts with mCSPC and
mCRPC based on improved OS. However, OS of patients after progression on
first-line NHT for mCSPC is not well characterized. It is currently unknown wheth-
er the OS in pts “after” progression on first-line NHT in mCSPC versus mCRPC is
significantly different. Herein, our objective was to assess OS after disease pro-
gression on NHT given as the first-line therapy in the mCSPC vs first-line therapy
in mCRPC setting. Methods: In this IRB-approved study, patient-level data were
collected retrospectively, only those treated with NHT as first-line therapy for
mCSPC or mCRPC were included. For patients receiving NHT in the mCRPC set-
ting, no prior NHT was allowed in the mCSPC setting. Median overall survival and
hazard ratios were determined by Kaplan-Meier analysis. Results: A total of 173
pts (45 mCSPC and 128 mCRPC) were eligible and included in the analysis. Me-
dian OS in the mCSPC versus mCRPC were similar: 23 vs. 17 months, hazard ra-
tio: 0.9855, (95% CI: 0.6225 – 1.560, P=0.951). See the table. Conclusions:
These results suggest median OS is similar after progression on one NHT whether
given in the first-line mCSPC or first-line mCRPC setting. These data have impli-
cations on patient counseling and prognostication as well as the design of clinical
trials in patients experiencing disease progression on an NHT. These hypothesis
generating data need external validation. Research Sponsor: None.

mCSPC (N = 45) mCRPC (N = 128)

Age at Dx, Median (Range) 65 (40 - 81) 64 (44 - 94)

Gleason, Median (Range) 9 (6 - 10) 8 (6 - 10)

PSA at Baseline, Median (Range) 54.1 (0.1 - 5843) 32 (1.3 - 663)

Visceral Metastases at Baseline, N (%) 6 (13%) 9 (11%)

Median OS after Progression (mos) 23 17

HR (95% CI, P-value) 0.9855 (95% CI: 0.6225 – 1.560, P=0.951)

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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Enzalutamide versus abiraterone plus prednisolone before chemotherapy for
Japanese castration-resistant prostate cancer patients: An investigator-
initiated, multicenter, randomized controlled trial. First Author: Kouji Izumi,
Kanazawa University Hospital, Kanazawa, Japan
Background: Enzalutamide and abiraterone plus prednisolone demonstrated improve-
ment of survival for castration-resistant prostate cancer (CRPC). However, it remains
quite unclear which agent is better in terms of efficacy and safety for Asian patients.
Methods: An investigator-initiated, multicenter, randomized controlled trial was con-
ducted in Japan. CRPC patients before chemotherapy were randomly assigned to the
enzalutamide or the abiraterone plus prednisolone arm (1:1). The primary endpoint is
time to prostate-specific antigen (PSA) progression and secondary endpoints include
PSA response rate (≥50% decline from baseline), overall survival, radiographic progres-
sion-free survival, and safety assessment. Results: Between February 20, 2015 and July
30, 2019, 203 patients were enrolled. After randomization, 92 in the enzalutamide
and 92 in the abiraterone plus prednisolone arm were treated and analyzed. Time to
PSA progression was not significantly different between arms (median 21.2 and 11.9
months in the enzalutamide and the abiraterone plus prednisolone arm, respectively;
hazard ration 0.81, 95% CI 0.51-1.27, p = 0.1732). There was a significant difference
in PSA response rate between arms (72% and 57% in the enzalutamide and the abira-
terone plus prednisolone arm, respectively, p = 0.0425). There were no significant dif-
ferences in overall and radiographic progression-free survival between arms (median
32.9 and 35.5months in the enzalutamide and the abiraterone plus prednisolone arm,
respectively; hazard ration 1.17, 95% CI 0.72-1.88, p = 0.5290 and median 17.6 and
14.0 months in the enzalutamide and the abiraterone plus prednisolone arm, respec-
tively; hazard ration 0.92, 95% CI 0.63-1.34, p = 0.6532). Grade ≥3 of adverse events
were observed in 11% and 21% in the enzalutamide and the abiraterone plus predniso-
lone arm, respectively (p = 0.1044). Conclusions: Enzalutamide did not show any surviv-
al benefits compared with abiraterone plus prednisolone but showed better PSA
response rate with no significant differences of severe adverse event rate for Japanese
CRPC patients. Our data suggest that antecedent use of enzalutamide to abiraterone
plus prednisolone have potentially clinical benefits in Asian CRPC populations. Clinical
trial information: UMIN000015529. Research Sponsor: Japanese Foundation for Mul-
tidisciplinary Treatment of Cancer.

123 Poster Session

Survival outcomes and characterization of patients (pts) with metastatic
castration-sensitive prostate cancer (mCSPC) undergoing intensified
androgen deprivation therapy (ADT) who do not achieve an optimal PSA
response (PSA ≤0.2 ng/mL). First Author: Nicolas Sayegh, Huntsman
Cancer Institute-University of Utah Health Care, Salt Lake City, UT
Background: In pts with mCSPC undergoing intensified ADT, achieving a PSA nadir
≤0.2 ng/mL “anytime” after the start of treatment was associated with a significantly
improved overall survival (OS) versus those with a PSA >0.2 ng/mL: HR 0.17 (95% CI,
0.13-0.23) (Chi AUA 2021, abstract 1281). Our objective was to validate these find-
ings in a real-world population and characterize the clinical and tumor genomic land-
scape according to PSA response. Methods: In this IRB-approved study, patient-level
data were collected retrospectively. Eligibility: presence of mCSPC undergoing intensi-
fied ADT with either docetaxel or novel hormonal therapy (NHT) started within 3 months
of diagnosis, availability of PSA nadir, and availability of tumor comprehensive genomic
profiling (CGP) prior to start of ADT. Variants of unknown significance and genomic
aberrations present in <5% pts were excluded. Optimal PSA response (OR): PSA≤0.2
ng/mL. Study endpoints: PFS was calculated per PCWG-2 defined PSA progression or
radiographic progression or clinical progression whichever occurred first; OS was de-
fined as start of therapy to date of death or censored after last follow-up. The relation-
ship between PSA nadir and both PFS and OS was assessed in the context of Cox
proportional hazards. Gene prevalence was compared using a chi square test. Results:
134 pts were eligible and included. Optimal responders (OR) (n=104) and non-OR
(n=30): median age at diagnosis 63 vs 65 years; median PSA at ADT start 18.1 vs 74.5
ng/mL; high volume of disease 48% vs 77%. For OR and non-OR: median PFS, 60.6 vs
13.2 (P<0.001); median OS, 94.9 vs 35.2 months (P<0.001) respectively. Multivari-
ate analysis is described in the table. Conclusions: Only a minority of pts with mCSPC do
not achieve an optimal PSA response with intensified ADT. Those non-OR have worse
outcomes on treatment with intensified ADT. Herein we externally validate that achiev-
ing a PSA nadir ≤0.2 ng/mL is correlated with superior OS. Detailed genomic landscape
of these pts will be presented in the meeting. Research Sponsor: None.

Variable
PFS

HR (95% CI, P-value)
OS

HR (95% CI, P-value)

PSA nadir ≤ 0.2 ng/mL 0.28 (0.15 - 0.53, P <0.001) 0.21 (0.09 - 0.50, P<0.001)

Age at Diagnosis 0.99 (0.96 - 1.03, P = 0.71) 0.97 (0.93 - 1.02, P = 0.23)

Gleason Score 1.50 (1.07 - 2.10, P = 0.02) 0.13 (0.81-2.23, P = 0.25)

PSA at Baseline 1.00 (1.00 - 1.00, P = 0.37) 1.00 (1.00 - 1.00, P = 0.04)

NHT vs Docetaxel 0.35 (0.17 - 0.69, P = 0.003) 0.26 (0.11 - 0.66, P = 0.004)

Disease Volume 0.53 (0.25 - 1.12, P = 0.10) 0.56 (0.18 - 1.71, P = 0.31)

De-novo 0.61 (0.30 - 1.23, P = 0.17) 1.17 (0.41 - 3.34, P = 0.77)

125 Poster Session

BXCL701: First-in-class oral activator of systemic innate immunity combined
with pembrolizumab, in patients with metastatic castration-resistant prostate
cancer (mCRPC) of adenocarcinoma phenotype—Phase 2a results. First
Author: Jingsong Zhang, Moffitt Cancer Center, Tampa, FL
Background: BXCL701 (talabostat), oral small molecule inhibitor of dipeptidyl pepti-
dases (DPP)—primarily DPP 8/9 & DPP 4—triggers inflammasome to alert and prime
immune cells, leading to induction of IL-18 & IL-1ß, bridging innate & adaptive immu-
nity. BXCL701 is evaluated in a phase 1b/2 study in combination with pembrolizumab,
in mCRPC patients with adenocarcinoma phenotype (and in small-cell neuroendocrine
carcinoma). Most prostate cancers are classified as adenocarcinomas, characterized by
expression of androgen receptor (AR) and PSA. The initial results on the phase 2a ade-
nocarcinoma cohort were reported at ESMO 2021. Here are reported the updated safety
and efficacy analyses after enrollment of 40 patients for the adenocarcinoma cohort.
Methods: Phase 2a patients with adenocarcinoma required to have progression by
PCWG3 on 1 or 2 androgen signaling inhibitor and ≥1 prior line of taxane chemothera-
py. Patients received pembrolizumab (200 mg IV q21-days) + BXCL701 0.2 mg BID
for a week with step-up to 0.3 mg BID on days 8-14, and 0.3 mg BID on days 1-14 of
subsequent cycles. Primary endpoint is Composite Response defined as RECIST 1.1 ±
PSA50 ± CTC count conversion. Study uses a Simon 2-stage minimax design with 15
evaluable patients in stage 1 and 13 in stage 2. Baseline markers and changes in rele-
vant immune effector cells also evaluated. Results: As of 9/27/21, 40 adenocarcinoma
patients were enrolled (26 evaluable, 12 in active treatment). All had previously re-
ceived taxane chemotherapy and first and/or second generation Androgen Deprivation
Treatments and a median of 5 prior lines of therapy (range 1-11); 44% have bone only
disease. Median follow-up duration is 12 weeks (range 1-54)/ 4+ cycles. Although fol-
low-up was short, anti-tumor activity was observed. Composite Response rate was 23%
(6/ 26 evaluable patients): 2 RECIST-defined confirmed PR + 1 unconfirmed PR (16%)
and 63% disease control rate (defined as PR + SD + non-CR/ non-PD) in 19 patients
with measurable disease; 16% PSA50 (3 patients had ~90% PSA decrease) in 31 pa-
tients with ≥1 post-baseline PSA measurement; 25% CTC conversion in 8 CTC evalu-
able patients. All responders showed decrease in tumor burden, 5/ 6 responders were
Micro Satellite Stable. BXCL701 + pembrolizumab demonstrated acceptable tolerabili-
ty without evidence of increased immune-related AEs compared to historic controls with
checkpoint inhibitors. AEs consistent with cytokine activation were observed (hypoten-
sion, oedema, fever, fatigue). Conclusions: Oral BXCL701 in combination with pembroli-
zumab demonstrates encouraging anti-tumor activity in very late-line, refractory mCRPC
adenocarcinoma. BXCL701 BID dosing continues to demonstrate an acceptable safety
profile. Final phase 2a study results will be presented. Clinical trial information:
NCT03910660. Research Sponsor: BioXcel Therapeutics, Inc.

126 Poster Session

BXCL701: First-in-class oral activator of systemic innate immunity combined
with pembrolizumab, in patients with metastatic castration-resistant prostate
cancer (mCRPC) of small-cell neuroendocrine carcinoma (SCNC)
phenotype—Phase 2a interim results. First Author: Scott T. Tagawa, Weill
Cornell Medicine, New York, NY
Background: BXCL701 (talabostat), oral small molecule inhibitor of dipeptidyl pepti-
dases (DPP)—primarily DPP 8/9 & DPP 4—triggers inflammasome to alert and prime
immune cells, leading to induction of IL-18 & IL-1ß, bridging innate & adaptive immu-
nity. BXCL701 is evaluated in a phase 1b/2 study in combination with pembrolizumab,
in mCRPC patients with SCNC phenotype (and in adenocarcinoma). SCNC is highly pro-
liferative and aggressive and does not express androgen receptor or PSA. Here are re-
ported the interim results of the phase 2a after enrollment of 16 patients for the SCNC
cohort. Methods: Phase 2a patients with any SCNC histopathological features, either de
novo or treatment-emergent including mixed SCNC, required to have progression by
PCWG3 on ≥1 prior line of cytotoxic chemotherapy (patients who either have refused
chemotherapy or are considered unsuitable for chemotherapy may be eligible following
discussion with the sponsor). Patients received pembrolizumab (200 mg IV q21-days) +
BXCL701 0.2 mg BID for a week with step-up to 0.3 mg BID on days 8-14, and 0.3 mg
BID on days 1-14 of subsequent cycles. Primary endpoint is Composite Response de-
fined as RECIST 1.1 ± PSA50 ± CTC count conversion. Study uses a Simon 2-stage
minimax design with 15 evaluable patients in stage 1 and 13 in stage 2. Baseline
markers and changes in relevant immune effector cells also evaluated. Results: As of
9/27/21, 16 patients with SCNC were enrolled (10 evaluable, 6 in active treatment): at
the 7/08/21 data extract, 9 of the evaluable patients had prior chemotherapy and a me-
dian of 2 prior lines of therapy (range 1-4); 33% have bone only disease. Median follow-
up duration is 9 weeks (range 1-27)/ 3 cycles. Although follow-up was short, anti-tumor
activity was observed. 3/ 10 evaluable patients showed responses—1 RECIST-defined
confirmed PR + 1 unconfirmed PR (both 18 weeks/ 6 cycles) + 1 CTC conversion—
amounting to a 30% Composite Response rate, meeting protocol-defined expansion cri-
teria from stage 1 to stage 2. BXCL701 + pembrolizumab demonstrated acceptable tol-
erability without evidence of increased immune-related AEs compared to historic
controls with checkpoint inhibitors. AEs consistent with cytokine activation were ob-
served (hypotension, fever, fatigue). Conclusions: Oral BXCL701 in combination with
pembrolizumab demonstrates encouraging anti-tumor activity in very late-line, refracto-
ry mCRPC SCNC for which there is currently no standard of care. BXCL701 BID dosing
continues to demonstrate an acceptable safety profile. Additional interim phase 2a
study results will be presented. Clinical trial information: NCT03910660. Research
Sponsor: BioXcel Therapeutics, Inc.
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The immunocytokine M9241 in the treatment of prostate cancer (PCa):
Clinical and immune data from a phase 1 study. First Author: Luke
Meininger, Walter Reed National Military Medical Center, Bethesda, MD
Background: Interleukin-12 (IL-12) is a proinflammatory cytokine that plays a critical
role in regulating the transition from innate to adaptive immunity but has toxicity with
systemic administration. M9241 is an immunocytokine composed of 2 IL-12 hetero-
dimers, each fused to one of the H-chains of the NHS76 antibody, which has affinity for
both single and double stranded DNA. Thus, M9241 targets delivery to regions of tumor
necrosis where DNA has become exposed. NCT01417546, a phase I trial of M9241 at
escalating doses, established safety and dosing (Strauss J et al, CCR 2019). This was
the first use of M9241 in human subjects with solid tumors including PCa. Methods:
Nine patients (pts) with PCa enrolled in the phase 1 study, not all of which were pre-
sented previously. M9241 was given subcutaneously every 4 weeks (0.1-21.8mcg/kg)
or every 2 weeks (12-16.8mcg/kg). PSA declines and immune responses were evaluated
including systemic cytokine levels and 30 markers on 158 circulating immune cell sub-
sets. Results: Nine PCa pts were treated with NHS-IL12 and 8 were evaluable for re-
sponse, including 6 pts with biochemical recurrence and 2 with metastatic castration
resistant prostate cancer (one patient discontinued the study treatment after 1 dose
due to grade 3 elevation in ALT). There were no adverse events (AEs) of grade >4. Addi-
tional grade 3 toxicities included one each of: leukopenia, neutropenia and lymphope-
nia. The most common AEs of any grade were lymphopenia (77.8%), fatigue (55.6%),
and ALT elevation (55.6%). 5 of 8 (62.5%) had PSA declines ranging from 8-42%. Af-
ter treatment with M9241, evaluable pts had increases in systemic IL-10, TNF and
INFg. Additional immune changes included increases in activated subpopulation of nat-
ural killer (NK) cells, consistent with the phase 1 experience. Conclusions: M9241 was
found to be safe and well tolerated in PCa pts. PSA declines occurred in 5 of 8 evaluable
pts. As with the phase 1 study, increases in NK subpopulations were seen in the small
number of evaluable pts. These preliminary findings of a necrosis-targeting immunocy-
tokine will be evaluated further in combination studies with cytotoxic therapy. M9241
is currently being evaluated in combination with docetaxel in metastatic prostate cancer
(NCT04633252). Clinical trial information: NCT01417546. Research Sponsor: U.S.
National Institutes of Health.

128 Poster Session

BrUOG360: A phase Ib/II study of copanlisib combined with rucaparib in
patients (pts) with metastatic castration-resistant prostate cancer (mCRPC).
First Author: Benedito A. Carneiro, Brown University, Lifespan Cancer
Institute, Providence, RI
Background: mCRPC with alterations in genes associated with homologous recombina-
tion (HR) DNA repair (e.g., BRCA1/2) is sensitive to poly ADP-ribose polymerase inhibi-
tors (PARPi). Preclinical studies showed that PI3K inhibitors (PI3Ki) impairs HR and
sensitize cancer cells to PARPi even in the absence of HR gene mutations. These results
support our hypothesis that dual PI3K and PARP inhibition may improve clinical out-
comes in progressive mCRPC. We describe preliminary results of a phase Ib/II study in-
vestigating safety of the combination of copanlisib (pan-class I PI3Ki) and rucaparib
(PARP-1, -2 and -3 inhibitor). Methods: Enrollment criteria included progressive
mCRPC, prior androgen inhibitors (abiraterone, enzalutamide, and/or apalutamide); pri-
or taxane chemotherapy was allowed. HR-deficiency was not required for the phase Ib.
The phase I followed a standard 3+3 escalation design. Dose schema: rucaparib (con-
tinuous oral administration twice daily) 400mg (dose level [DL] -1, 1), 500mg (DL 2) or
600mg (DL 3,4) and intravenous copanlisib (45mg D1, D15 (DL -1, -2); 45mg, D1,
D8, D15 (DL 1, 2, 3); 60mg, D1, D8, D15 (DL 4); 28-day cycle). Adverse events (AE)
were graded by CTCAE v5.0. The primary aim of the phase I was to establish the MTD
and the recommended phase II dose (RP2D) of copanlisib in combination with rucapar-
ib. Results: Eleven pts were enrolled with a median age of 63 (55-78) and median PSA
of 12 ng/mL (0.018–2,101). Seven pts (63%) received prior chemotherapy (docetaxel
[7], cabazitaxel [3]). Pathogenic HR mutations included BRCA1 (1), BRCA2 (3),
CDK12 (1), and FANCA (1). Treatment-related AE included grade 2 (G2) leukopenia
(30%), G2 anemia (20%), G2 rash (20%). Two dose-limiting toxicities (DLTs) were ob-
served in DL 1: G3 rash and G3 AST/ALT elevation attributed to both drugs. Six pts
were treated at DL -1 without DLTs. The RP2D was rucaparib 400mg BID with copanli-
sib 45mg (D1, D15; 28-day cycle). There were 2 confirmed PSA50 responses among 7
evaluable pts (28%). One pt had BRCA2 loss and 1 had PALB2 VUS (ongoing PSA re-
sponse for 14 mo). Three stable disease and 1 partial response were observed among 6
pts evaluable by RECIST 1.1. Conclusions: The combination of rucaparib and copanlisib
is well tolerated. The RP2D was rucaparib 400mg BID with copanlisib 45mg (D1, D15;
28-day cycle) with signal of efficacy. Enrollment in a phase 2 expansion cohort in HR-
mutated mCRPC is ongoing. Clinical trial information: NCT04253262. Research Spon-
sor: Bayer, Clovis.
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DNA damaging therapies in patients (pts) with prostate cancer (PC) and
pathogenic alterations in homologous recombination repair (HRR) genes.
First Author: Laura Graham, Division of Medical Oncology, University of
Colorado, Aurora, CO
Background: Pathogenic HRR gene mutations may confer sensitivity to PARP inhibitors
(PARPi) and/or platinum chemotherapy (chemo). While pts harboring mutations in
BRCA1/2 appear to benefit from these DNA damaging therapeutics, outcomes data for
those with non-BRCA1/2mutations are less robust. We evaluated outcomes in men with
HRR gene-mutated PC who received treatment with PARPi and/or platinum-based che-
mo stratified by type of HRR alteration. Methods: Retrospective data from the PROMISE
Consortium was utilized (PMID: 34363009). PC pts with pathogenic HRR mutations
who received PARPi and/or platinum-based chemo were included. Differences in PSA
progression-free survival (PFS), clinical/radiographic PFS (rPFS), and overall survival
(OS) between those with BRCA1/2 mutations (Cohort A) and those with mutations in
HRR genes that do not directly interact with the BRCA complex (Cohort B: ATM,
CDK12, CHEK1, CHEK2, FANCL) were evaluated. We also evaluated outcomes in pts
with HRR gene mutations known to interact with the BRCA complex aside from BRCA1/
2 (Cohort C: RAD51B/C/D, RAD54L2, BARD1, GEN1, PALB2, FANCA, BRIP1). Results:
Of 361 pts identified with HRR gene alterations, 89 received PARPi and 70 received
platinum-based chemo. Prior therapy and metastatic disease sites were similar between
cohorts. PSA PFS, rPFS, and OS were significantly improved in Cohort A vs. Cohort B
with PARPi but not platinum-based chemo (Table). Sample size in cohort C was too
small to allow for statistical comparison, although PSA PFS, PFS and OS were reason-
ably long. Conclusions: PC pts with BRCA1/2mutations had improved outcomes to PAR-
Pi compared to those with mutations in HRR genes not directly interacting with the
BRCA complex. Platinum-based chemo appeared effective regardless of which HRR
gene was affected. Research Sponsor: U.S. National Institutes of Health.

Outcomes to DNA damaging therapies.

PARPi Platinum-based chemotherapy#

Cohort A
N=58 Cohort B N=27

Cohort C
N=4

Cohort A
N=32 Cohort B* N=31

Cohort C
N=7

Prior PARPi or platinum
chemotherapy†, N (%)

11 (19) 7 (26) 0 5 (16) 3 (10) 0

Prior Taxane, N (%) 39 (67) 17 (63) 2 (50) 19 (59) 23 (74) 5 (71)

Prior AR-Targeted Therapy, N(%) 51 (88) 26 (96) 4 (100) 24 (75) 26 (84) 6 (86)

Visceral Metastases, N(%) 10 (17) 3 (11) 2 (50) 8 (25) 7 (23) 3 (43)

Median PSA PFS, Months (IQR) 6.4 (3.0-
12.0)

2.5 (1.3-3.4),
*P<0.001

8.3 (3.6-
13.0)

5.3 (3.4-
12.0)

5.2 (3.0-7.2),
*P=0.09

6.9 (3.1-
28.0)

Median PFS (IQR) 9.2 (3.7-
14.8)

2.9 (1.4-4.3),
*P=0.014

8.3 (3.6-
13.0)

6.0 (3.4-
13.4)

5.2 (2.3-7.5),
*P=0.10

10.3 (3.1-
28.0)

Median OS, Months (IQR) 10.7 (4.0-
17.0)

3.6 (2.9-8.3),
*P=0.018

8.3 (3.6-
13.0)

8.1 (4.0-
19.2)

6.6 (4.6-10.9),
*P=0.14

10.9 (10.3-
28.0)

IQR= interquartile range *Logrank P-value comparing A vs. B #N=36 cases concurrent with a taxane †Prior platinum-based chemothera-
py in pts treated with PARPi and prior PARPi for pts treated with platinum-based chemotherapy.
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Evaluating the optimal sequence of immunotherapy and docetaxel in men
with metastatic castration-sensitive prostate cancer. First Author:
Elias Bin Aris Chandran, Genitourinary Malignancies Branch, National
Cancer Institute, National Institutes of Health, Bethesda, MD
Background: Docetaxel is a standard of care for metastatic castration-sensitive prostate
cancer (mCSPC). PROSTVAC is a pox viral-based therapeutic cancer vaccine encoding
for PSA and three T-cell co-stimulatory molecules. Pox viral-based vaccines had previ-
ously demonstrated potential immune synergy with docetaxel. This clinical trial evaluat-
ed the optimal sequence of immunotherapy and chemotherapy in mCSPC. Methods: Key
eligibility criteria were mCSPC within 4 months of ADT and ECOG performance status
0-2. Patients were randomized between Arms A (6 cycles of docetaxel 75mg/m2 fol-
lowed by 6 doses of PROSTVAC) and B (docetaxel concurrent with PROSTVAC). After
rapid accrual to the first 2 arms, Arm C was added by protocol amendment (6 doses of
PROSTVAC prior to 6 cycles of docetaxel). ADT was continued throughout the treatment
period. The primary endpoint was to evaluate antigen-specific responses to the tumor
antigens, PSA and MUC1, and brachyury, a transcription factor implicated in the meta-
static process, after patients completed their respective sequence of docetaxel and
PROSTVAC. This was done using intracellular cytokine staining of 4 established
markers in both CD4+ and CD8+ T-cells, for a total of 8 measures of activation per anti-
gen. Results: The study enrolled 73 patients with a median age of 63 years (range 41-
86). Gleason scores for patients were 6 (4.1%), 7 (21.6%) and 8-10 (68.9%), with
5.4% being unknown. Median pre-ADT PSA was 34.75 ng/mL. Per CHAARTED criteria,
disease volume was low in 41.1% and high in 58.9% of patients. Numbers of patients
evaluable for immune responses in arms A, B, and C were 16, 12 and 18, respectively.
Clinical responses have previously been presented (Atiq, MO et al., ASCO 2021), with
22% of all patients having PSA <0.2 at 2 years. Conclusions: This data provides some
insights into the potential of immune activating therapies in relation to chemotherapy in
patients with prostate cancer. This preliminary analysis suggests the greatest magnitude
of immune activation is seen when immunotherapy is followed by chemotherapy. Addi-
tional analysis of the breadth of immune responses and associations with clinical out-
comes is ongoing and will be presented. Clinical trial information: NCT02649855.
Research Sponsor: U.S. National Institutes of Health.

Treatment Sequence
% of Pts with Responses to

PSA
% of Pts with Responses to

MUC1
% of Pts with Responses to

Brachyury

A) Docetaxel fi Vaccine 31% 50% 50%

B) Concurrent Docetaxel and
Vaccine

50% 58% 42%

C) Vaccine fi Docetaxel 72% 39% 71%

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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Progression-free survival, PFS, depending on the site of lymph-node
metastases in patients after salvage lymph node dissection, sLAD, in lymph
node only recurrent prostate cancer. First Author: David Pfister, University
Hospital of Cologne, Cologne, Germany

Background: To analyze the influence of anatomic site in patients with lymph
node only recurrent disease in 68Ga-PSMA-PET. Methods:We retrospectively
analyzed PFS after salvage lymph node dissection in 98 patients. Patients
were stratified to Group 1 advanced (retroperitoneal) (=9), Group 2 atypical
(pararectal, presacral)(n=5), Group 3 typical (A iliaca externa, interna, Fossa
obturator, A iliaca communis) (n=74) and Group 4 multifocal (combination
of all groups)(n=10) recurrence. There were no statistically significant dif-
ferences in the four patient groups in preoperative clinical parameters. Re-
sults: The most obvious PSA reduction after sLAD could have been
demonstrated in patients with atypically located lymph node metastases
(3.6ng/ml to 0.25ng/ml) although this did not reach statistic significance.
Patients in the advanced group showed stable PSA values (3,55ng/ml to
3.26ng/ml). Significant results are seen in Group3 (2,52ng/ml to 1,7ng/
ml)(p=0.01). Even patients with multifocal disease had a significant de-
crease in PSA (3.24ng/ml to 1.41ng/ml). 6- and 12 months PFS for Group
1-4 was 41.7% and 13.9%, 60% and 40%, 52.7% and 25.7% and 60%
and 40% respectively. Conclusions: SLAD is an individual treatment ap-
proach for patients with lymph node only recurrent disease after radical
prostatectomy and or radiotherapy. In our preliminary results we could not
demonstrate a significant difference in early oncologic results in the four pa-
tient groups. Nevertheless, there might be an influence by patient numbers
in the different groups so that a validation in a larger cohort is recom-
mended. Research Sponsor: None.
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First-line treatment options in metastatic castration-sensitive prostate
cancer: A systematic review and network meta-analysis. First Author:
Irbaz Bin Riaz, Mayo Clinic, Phoenix, AZ
Background: Treatment landscape for metastatic castration-sensitive prostate cancer
(mCSPC) is rapidly evolving. Recent updates of relevant trials and presentation of
PEACE-1 results warranted mixed treatment comparisons to inform the choice of treat-
ment in mCSPC. Methods: MEDLINE and EMBASE, along with conference proceedings
were searched using a systematic search strategy to identify relevant abstracts and full-
text publications of phase II/III randomized controlled trials (RCTs) assessing first-line
treatment options in mCSPC. Outcomes of interest included overall survival (OS), radio-
graphic progression-free survival (rPFS), and grade ≥3 adverse events (AEs). Direct
comparisons were made using DerSimonian-Laird random-effects meta-analysis. Fixed-
effect frequentist NMA was conducted to compute network estimates using a multivari-
ate meta-regression approach. Relative treatment rankings were assessed in congruency
with direct estimates using P-scores. Secondary NMAs were conducted in several sub-
strata (young, and old; Gleason score < 8 and ≥8; performance status 0 and 1-2, low
and high volume of disease). Results: This NMA included nine trials (23 references)
with nine unique treatments. rPFS was improved with abiraterone acetate and predni-
sone-docetaxel-androgen deprivation therapy combination (AAP-D-ADT; rank 1) when
compared against most treatment options including AAP-ADT (HR: 0.58, 95% CI:
0.44-0.76; rank 5), apalutamide (APA)-ADT (HR: 0.63, 95% CI: 0.46-0.87; rank 4),
TAK-ADT (HR: 0.55, 95% CI: 0.36-0.84; rank 6), and enzalutamide(E)-AAP-ADT (HR:
0.70, 95% CI: 0.51-0.97; rank 3), however no significant differences were observed
between AAP-D-ADT, and E+ADT (rank 2). Improved OS was observed with AAP-D-ADT
(HR: 0.75, 95% CI: 0.59-0.95; rank 2), E-AAP-ADT (HR: 0.68; 95% CI: 0.48-0.97;
rank 1), and AAP-ADT (HR: 0.82, 95% CI: 0.70-0.96; rank 3) compared to D+ADT
(rank 6). However, most of the mixed treatment comparisons were statistically insignifi-
cant in terms of OS. Similarly, in patients with high volume of disease, AAP+D+ADT
(rank 1) was observed to significantly improve rPFS compared to AAP-ADT, APA-ADT,
E-ADT, and D-ADT; however, no significant differences were observed among treatment
comparisons with regards to OS improvement. E+ADT (rank 1) improved rPFS com-
pared to other treatment in low volume disease but was not different for OS. No signifi-
cant differences were observed among different treatment options when compared
across prespecified subgroups. Moreover, AAP+D+ADT was ranked as the least safe
with significantly increased risk of grade 3 AEs relative to other treatments. Conclusions:
Current NMA suggests that triplet therapy options were ranked as most likely to improve
rPFS and OS at the cost of increased toxicity. Doublet combinations may still be pre-
ferred for older patients with low volume of disease. Research Sponsor: None.
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Progression-free survival (PFS) and overall survival (OS) in patients (pts) with
de-novo, high-volume metastatic castration-sensitive prostate cancer (dn-hv-
mCSPC) undergoing intensified androgen deprivation therapy (ADT). First
Author: Umang Swami, Huntsman Cancer Institute, University of Utah,
Salt Lake City, UT
Background: In the PEACE-1 trial (Fizazi, ESMO 2021), in pts with dn-hv-mCSPC, the
addition of abiraterone to ADT + docetaxel (triplet therapy arm) resulted in a median OS
of 61 months (OS on ADT + docetaxel arm was 42 months). However, independent con-
tribution of docetaxel to efficacy of ADT + abiraterone in the triplet therapy arm of
PEACE-1 trial is not clear. Furthermore, the efficacy of an novel hormonal therapy
(NHT) specifically in dn-hv-mCSPC population has not been reported (LATITUDE trial’s
eligibility did not include volume status). Herein, our objective was to assess PFS and
OS in a cohort of dn-hv-mCSPC pts undergoing intensified ADT with either NHT (i.e.
novel androgen receptor or androgen synthesis inhibitors) or docetaxel. Methods: In this
IRB-approved study, patient-level data were collected retrospectively. Eligibility: pres-
ence of dn-hv-mCSPC (hv per CHAARTED criteria) undergoing intensified ADT with ei-
ther NHT or docetaxel started within 3 months of diagnosis. Study endpoints: PFS was
calculated per PCWG-2 - defined PSA progression or radiographic progression or clinical
progression whichever occurred first; OS was defined as start of therapy to date of death
or censored at last follow-up. A multivariate analysis using the Cox proportional hazards
(Cox-ph) model was used; the relationship between treatment intensification with both
PFS and OS was assessed and adjusted for age at diagnosis, Gleason score, presence of
visceral metastases, and PSA at baseline. Results: 85 pts with dn-hv-mCSPC were in-
cluded: 45 received ADT + NHT; 40 received ADT + docetaxel. In the NHT vs docetaxel
arms: median PFS were 23 vs 14 months; and median OS were 63 vs 36 months re-
spectively. See the table for Cox-ph and adjusted co-variate results. Conclusions: We for
the first-time report the real-world survival outcomes with ADT + NHT specifically in pts
with dn-hv-mCSPC. In addition, in these hypothesis-generating data, the OS of pts with
dn-hv-mCSPC undergoing ADT + NHT or ADT + docetaxel were similar to those in the
triplet therapy arm or ADT + docetaxel arm of PEACE-1 trial respectively. A randomized
trial in pts with dn-hv-mCSPC comparing ADT + NHT vs triplet therapy may better char-
acterize the benefit of the docetaxel component in the triplet therapy. Research Spon-
sor: None.

Variable
PFS

HR (95% CI, P-value)
OS

HR (95% CI, P-value)

NHT vs docetaxel 0.51 (0.28 - 0.94, P = 0.031) 0.55 (0.26 - 1.17, P = 0.12)

Age at Diagnosis 0.98 (0.95 - 1.01, P = 0.20) 0.97 (0.93 - 1.00, P = 0.078)

Gleason Score 1.28 (0.89 - 1.83, P = 0.18) 1.17 (0.76 - 1.8, P = 0.47)

PSA at Baseline 1.00 (1.00 - 1.00, P = 0.14) 1.00 (1.00 - 1.00, P = 0.56)

Visceral Metastases at Baseline 0.98 (0.47 - 2.03, P = 0.95) 1.82 (0.82 - 4.05, P = 0.14)
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Differential efficacy of PARP inhibitors in metastatic castration-resistant
prostate cancer with DNA repair defects: A systematic review and meta-
analysis. First Author: Syed Arsalan Ahmed Naqvi, Mayo Clinic, Phoenix,
AZ
Background: Recent trials have suggested poly ADP-ribose polymerase inhibitors (PAR-
Pi) sensitivity in patients with treatment-refractory metastatic castration-resistant pros-
tate cancer (mCRPC) harboring mutations in DNA damage and response repair genes
(DDR). However, the efficacy profile might differ with different genes and is still being
explored in multiple studies. Methods:We systematically searched several electronic da-
tabases (MEDLINE, EMBASE), and conference proceedings to include abstracts and
full-text publications of phase II/III trials evaluating PARPi in treatment-refractory
mCRPC with DDR gene alterations. Outcomes of interest included objective response
rate (ORR), complete response (CR), prostate specific antigen (PSA) 50% response, cir-
culating tumor cells conversion (CTCc) from ≥ 5 to < 5 cells, composite response (CoR)
and risk of progression. Data was pooled using Inverse-variance approach. A DerSimo-
nian and Laird random-effect meta-analysis was conducted to estimate pooled propor-
tion (PP) of events using the Freeman-Tukey transformation in each gene. Clopper-
Pearson method was used to estimate the associated 95% confidence intervals (CI). Re-
sults: This systematic review and meta-analysis included five unique trials with 648 pa-
tients and four PARPi (niraparib, olaparib, rucaparib, talazoparib). Objective response
to PARPi was observed in 44.7% of patients with mutations in either BRCA1 or 2 or
both (95% CI: 36.0%-53.6%; I2: 0%), 23.5% with ATM (95% CI: 3.91%-51.0%; I2:
65%), 25.0% with CDK12 (95% CI: 8.66%-49.1%), and 45.3% with PALB2 altera-
tions (95% CI: 14.8%-77.5%; I2: 0%). Consistent results were observed for CR out-
come. PSA50% response to PARPi was observed in 60.3% of patients with BRCA1/2
mutations (95% CI: 50.3%-70.0%; I2: 57%), 5.54% (95% CI: 0.01-16.6; I2: 0%)
with ATM, and 70.1% (95% CI: 35.6%-96.6%; I2: 0%) with PALB2 mutations while
no PSA 50% response was observed in patients with CDK12 mutations (PP: 0.00%;
95% CI: 0%-16.84%). Moreover, CTCc was observed in 68.3% of patients with
BRCA1/2 mutations (95% CI: 45.0%-87.8%; I2: 77), 34.2% (95% CI: 11.2-61.3%;
I2: 45%) with ATM, 41.7% (95% CI: 15.2%-72.3%) with CDK12, and 48.5% (95%
CI: 6.39%-92.9%; I2: 49%) with PALB2. CoR was observed in 76.5% patients with
BRCA1/2 mutations (95% CI: 65.4%-86.1%; I2: 22%), 30.4% (95% CI: 16.0%-
46.9%) with ATM, 25% (95% CI: 8.66%-49.1%) with CDK12, and 63.9% (95% CI:
31.0%-91.8%; I2: 0%) with PALB2 mutations. Similarly, the risk of progression was
50.9% in patients with BRCA1/2 mutations (95% CI: 37.7%-63.9%), 70.9% (95%
CI: 60.0%-80.40%; I2: 0%) with ATM, and 75% (95% CI: 19.4-99.3%) with PALB2.
Conclusions: Current evidence is sparse regarding efficacy by specific genes. Limited
data favors the use of PARPi in mCRPC patients harboring mutations in BRCA1/2 and
PALB2 genes. Research Sponsor: None.
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Third analysis of a randomized trial of finite abiraterone acetate (AA) plus
LHRH agonist (LHRHa) versus LHRHa in biochemically recurrent, non-
metastatic hormone-naïve prostate cancer (M0HNPC). First Author:
Andrew Warren Hahn, The University of Texas MD Anderson Cancer
Center, Houston, TX
Background: In pre-operative studies, a short duration of AA + LHRHa produced marked
cytoreduction in a subset of men with high-risk prostate cancer (PCa). However, in
M0HNPC, androgen signaling inhibition (ASI) is reserved for men with short PSA dou-
bling time. We reasoned that the subset of men who experience cytoreduction with pre-
operative AA + LHRHa would also benefit from a short duration of AA + LHRHa at PSA
recurrence. This report is a one-year follow-up of our second analysis (ASCO Annual
Meeting 2018; PMID 34536949). Methods: FINITE is a phase II trial that randomized
(1:1) to two treatment groups, 8 months of LHRHa alone or LHRHa plus AA 1000 mg
and prednisone 5 mg daily (NCT01786265). Eligible patients had a rising PSA after de-
finitive therapy and no prior systemic therapy. At disease progression, men were eligible
for crossover to 8 months of the alternative therapy. The primary endpoint was PSA-free
survival at 12 months (≤ 0.1 ng/dL). Time to PSA progression was calculated from date
of initial treatment to date of PSA progression, defined as first occurrence of a rising
PSA, if PSA remained detectable after treatment, or when the PSA ≥ 1 ng/dL, if it was
undetectable after treatment and confirmed 4 weeks thereafter. The probabilities of
PSA progression were defined using the Kaplan-Meier method. Results: 199 men were
randomized, and 197 received initial treatment (LHRHa = 99, LHRHa + AA = 98). Me-
dian age at enrollment was 65 years, median PSA was 0.95 ng/dL (range 0.1 – 33.3),
and median testosterone was 342.5 ng/dL (10-986). At data cut-off (October 1, 2021),
men who received LHRHa + AA were more likely to be PSA-free 12 months after com-
pleting treatment (34% vs. 19%, p = 0.02). 168 men (85%) had experienced PSA pro-
gression, and median time to PSA progression was 24.3 months for entire cohort.
Receipt of LHRHa + AA was associated with longer time to PSA progression than
LHRHa alone (27.2 vs. 19.9 months, p = 0.003). Conclusions: Our findings support
that finite treatment with AA + LHRHa produces more durable disease-free survival
than LHRHa. The finite duration of AA + LHRHa is a toxicity-sparing approach that may
allow for a transition from a treatment to curative paradigm for a subset of men with
M0HNPC. Further analyses will aim to link the subset of men who benefit from finite AA
+ LHRHa between localized high-risk PCa and M0HNPC. Clinical trial information:
NCT01786265. Research Sponsor: Janssen, Other Foundation, Koch Center for Ap-
plied Biology.
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Triplet therapy in metastatic castration-sensitive prostate cancer: A
systematic review and meta-analysis. First Author: Syed Arsalan Ahmed
Naqvi, Mayo Clinic, Phoenix, AZ
Background: Intensification of initial treatment of in patients with metastatic castration-
sensitive prostate cancer (mCSPC) with androgen pathway inhibition (API) in addition
to docetaxel (DOC) and androgen deprivation therapy (ADT) has shown promise to im-
prove clinical outcomes. Thus, we synthesize the data frommodern clinical trials to esti-
mate overall estimates of progression and survival outcomes. Methods: A systematic
search of electronic databases (MEDLINE and EMBASE) was conducted to include
phase III randomized controlled trials (RCTs) evaluating triplet therapy (API+DOC+ADT)
against doublet therapy (DOC+ADT) in mCSPC. Outcomes of interest included overall
survival (OS) and radiographic progression-free survival (rPFS). A DerSimonian-Laird
random-effects meta-analysis was performed to pool precomputed hazard ratios (HRs)
and confidence intervals (CIs) after logarithmic transformation using inverse-variance
weighting approach. Cochran’s Q statistical test was used to assess statistically signifi-
cant heterogeneity not explained by chance, while I2 statistical test was used to quantify
the total observed variability, due to between-study heterogeneity. I2 values >50% indi-
cated substantial heterogeneity. A summary of findings table was constructed to trans-
late relative estimates to absolute risks. Results: A total of 1,531 patients in four RCTs
with direct comparative data between triplet and doublet therapies, were included in
this meta-analysis. PEACE-1 was the only RCT directly assessing this question
(AAP+DOC+ADT). ENZA+DOC+ADT was evaluated as a subgroup in two RCTs (ENZA-
MET; ARCHES), APA+DOC+ADT was evaluated as a subgroup in one (TITAN). To be
able to pool studies, the relative efficacy of control arm in ENZAMET (first generation bi-
calutamide + ADT) was considered equivalent to ADT based on prior literature. A total
of 672 rPFS events were observed (34%; 261 events in triplet therapy, 54%; 411
events in doublet therapy). The difference was statistically significant (HR: 0.49; 95%
CI: 0.42-0.58; I2: 0%). Similarly, 469 OS events were observed (28%; 217 events in
triplet therapy, 33%; 252 events in doublet therapy). The difference was statistically
significant (HR: 0.80; 95% CI: 0.67-0.96; I2: 0%). The summary of findings is outlined
in the table. Conclusions: The results of this meta-analysis support an improvement in
rPFS and OS in favor of triplet therapy over doublet therapy for mCRPC. However, com-
parative effectiveness of different triplet regimens may be different and needs further
exploration. Research Sponsor: None.

Outcomes

Anticipated absolute effects

Participants (RCTs) Relative effect Risk with Doublet Risk difference with Triplet

Radiographic progression-free survival 1531 HR 0.49 540 per 1,000 224 fewer per 1,000
(4 RCTs) (0.42 to 0.58) (262 fewer to 177 fewer)

Overall Survival 1531 HR 0.80 331 per 1,000 56 fewer per 1,000
(4 RCTs) (0.67 to 0.96) (95 fewer to 11 fewer)
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PRIMERA trial (NCT04188275), early survival results from a prospective
trial exploring impact of circulating tumor cell detection in castrate resistant
prostate cancer patients undergoing abiraterone or enzalutamide I line
treatment. First Author: Giulio Francolini, Radiation Oncology Unit,
Oncology Department, Azienda Ospedaliero Universitaria Careggi,
Florence, Italy
Background: Circulating tumor cells (CTC) detection and androgen receptor splice vari-
ant 7 (ARV7) expression have been shown to be associated with worse clinical outcomes
in metastatic castration resistant prostate cancer (mCRPC) patients undergoing andro-
gen receptor targeted agents (ARTA) treatment, paving the way for alternative treatment
options for patients with negative predictive factors. Full-length androgen receptor
(ARFL), prostate specific membrane antigen and prostate specific antigen (PSA) may
further help to refine prognostic models. In our institution, a prospective observational
trial testing CTC detection in mCRPC undergoing ARTA treatment (PRIMERA trial,
NCT04188275) terminated the planned enrollment in 2020. Here we present early re-
sults of the overall cohort. Methods: PRIMERA (NCT04188275) is a prospective, obser-
vational trial enrolling mCRPC patients undergoing ARTA treatment. All patients were
treated with either abiraterone or enzalutamide in I line setting. Blood samples to detect
CTCs were taken before starting ARTA treatment. Reverse transcription - quantitative
real-time PCR (RT-qPCR) was used to determine the CTC expression of PSA, PSMA, AR
and ARV7. PSA drop (defined as difference between baseline PSA at ARTA treatment
start and PSA at nadir under treatment), progression free and overall survival (PFS and
OS) and their correlation with CTC detection were reported. Explorative analysis about
AR, PSA and PSMA expression in CTC+ patients were conducted. Results: Overall, 44
patients were included. CTC were detected at treatment start in 19 patients (43,2%), of
whom 3(15,78%), 9(63,15%), 15(78,94%) and 14 (73.68%) patients expressed
ARV7, ARFL, PSA and PSMA, respectively. Biochemical response was significantly im-
proved in CTC+ vs. CTC- patients, with median PSA drop values of 18.5 vs 2.5 ng/ml
(p=0.03). After a median follow up of 18 months, 22 (50%) patients progressed. PFS
was significantly longer in CTC- patients (not reached vs 16 months, respectively,
p=0.02). Eight (18.2%) patients died, a non-significant trend in terms of overall surviv-
al was detected in favor of CTC- patients (not reached vs 29 months, respectively,
p=0.05). AR, PSA and PSMA expression in CTC+ had no significant impact on PSA
drop, PFS or OS. Conclusions: PRIMERA trial confirmed the CTC detection predictive
importance in mCRPC patients. Adequately powered studies will be needed to further
explore CTC profiling in this setting. Clinical trial information: NCT04188275.
Research Sponsor: IPSEN.
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Implications of androgen receptor (AR) alterations identified by genomic
testing of tissue and blood from advanced prostate cancer (aPC) patients
(pts). First Author: Zeynep Busra Zengin, City of Hope Comprehensive
Cancer Center, Duarte, CA
Background: AR alterations such as ligand binding domain mutations and amplification
evolve under the selective pressure of testosterone suppression and AR targeted agents
(ARTA) such as abiraterone or enzalutamide, but their relevance to ARTA treatment out-
comes remain unclear. Methods: PROMISE is a multi-institutional retrospective clinical-
genomic database inclusive of aPC pts who had tissue and/or blood based genomic test-
ing by commercially available CLIA-certified platforms. We analyzed men who received
second generation ARTA and stratified patients according to genomic testing timing
(pre-/post-ARTA), castration resistance, type of AR alteration, and PSA decline ≥50%
on first ARTA. Time to progression (TTP) from first ARTA initiation was estimated using
the Kaplan-Meier method and differences between subgroups defined by AR alteration
status were assessed using the log-rank test. Results: 854 pts who received ARTA and
had tissue-based (n = 600) or blood-based (n = 335) genomic testing were included.
Median age was 62 (range, 33-93). Pre- and post-ARTA genomic testing was available
in 387 and 467 pts, respectively. AR alterations were identified in 16% (61/387) of
pre-ARTA and 48% (226/467) of post-ARTA pts with AR amplifications in 10% (38/
387) and 35% (161/467) of the pts, respectively. 15/52 pts who had pre- and post-
ARTA testing developed a new AR alteration. In pre-ARTA cohort; castration status, me-
dian TTP, and PSA response for 1st ARTA according to alteration status are summarized
in the table. In the post-ARTA group, the most common AR mutations were L702H
(53%), followed by T878A (33%); whereas, in the pre-ARTA group, the H875Y (26%)
mutation was most common. AR mutations in post-ARTA group were seen at similar
rates regardless of prior docetaxel exposure (14.3% vs 18.0%, p = 0.46) and following
first abiraterone vs enzalutamide/apalutamide exposure (48.6% vs 48.3%, p = 1.0).
Conclusions: AR mutations, unlike amplifications, were associated with shorter TTP on
abiraterone. Genomic testing should be considered before second line ARTA. Research
Sponsor: None.

No AR alterations
(No AR)
n = 326

AR mutations
(ARm)
n = 23

AR amplifications
(ARa)
n = 38

P value

ARm
vs.

No AR

ARa
vs.

No AR

Castration resistant
n (%)

132 (40.5%) 10 (43.5%) 19 (50%)

PSA decline ≥50%
n (%)

201 (61.7%) 17 (73.9%) 18 (47.4%) 0.34 0.13

Median TTP
months (95% CI)

Overall 16 (13.3 - 21.8) 8.3 (6.9 - NR) 15.1 (8.8 - NR) 0.007 0.84
Abiraterone 15.1 (12.8 - 22.4) 7.8 (5.3 - NR) 18.3 (8.8 - NR) 0.002 0.54

Enzalutamide/Apalutamide 15.7 (12.8 - 22.4) 13.1 (6.8 - NR) 10.7 (2.8 - NR) 0.82 0.54
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Association of circulating tumor cell RB1 loss RNA signature with outcomes
and immune phenotypes in men with mCRPC. First Author: Jiaren Zhang,
Weill Cornell Medicine, New York, NY
Background: Androgen receptor signaling inhibitors (ARSi) are a mainstay for patients
with metastatic castration-resistant prostate cancer (mCRPC). However, patient re-
sponse is heterogeneous and the molecular underpinnings of ARSi resistance are not
well elucidated. Methods: We performed transcriptome analysis of circulating tumor
cells (CTCs) and peripheral blood mononuclear cells (PBMC) in the context of PROPHE-
CY, a prospective clinical trial of men (n = 118) with mCRPC treated with abiraterone
(Abi) or enzalutamide (Enza). We obtained CTCs at baseline (before treatment) and at
the time of progression on Abi/Enza, performed a comprehensive transcriptomic analy-
sis of CTC patient samples (n = 40) and correlated with clinical outcomes to identify
mechanisms of ARSi resistance. In addition, we also performed a transcriptomic analy-
sis of matching peripheral blood mononuclear cells (PBMCs) in order to uncover poten-
tial involvement of the circulating immune macroenvironment (CIME) in ARSi
resistance. The proportional hazard model was used to determine the prognostic signifi-
cance of these signatures in predicting overall survival (OS) and progression-free surviv-
al (PFS). Results: CTC RNA-sequencing identified that RB loss concurrently with
enhanced E2F signaling transcriptional networks were associated with intrinsic ARSi re-
sistance. Using single sample GSEA (ssGSEA) score, we identified that the RB/E2F
common signature at baseline was associated with short PFS (median PFS = 6.5
months) and OS (median OS = 24.5 months) (hazard ratio (HR) = 3.5; 95% CI 1.5-
8.2) in men with mCRPC. We further developed a BRCA loss transcriptional signature
which we validated in the SU2C mCRPC patient cohort, by showing that BRCA loss tran-
scriptional network reflected BRCA genomic alterations as it was significantly enriched
in the SU2C BRCA-altered patients vs unaltered patients. Generating BRCA loss
ssGSEA scores in the PROPHECY cohort we observed that patients with high BRCA loss
scores at baseline experienced shorter OS (HR = 2.42; 95% CI = 1-5.9). Through the
comparison of CTC transcriptomic profiles at progression with baseline, we identified an
inflammatory response signature in CTCs which was significantly associated with ac-
quired ARSi resistance. Transcriptomic analysis of matching PBMCs identified enrich-
ment of inflammasome gene signatures indicative of activated innate immunity at
progression, with concurrent downregulation of CD8 T and NK cells. Importantly, CTC
gene signatures of RB loss/E2F signaling had a significant positive association with this
CIME signatures. Conclusions: Taken together, these data demonstrate that liquid biop-
sy transcriptomics of both tumor cells and immune cells can identify molecular path-
ways associated with clinical ARSi resistance paving the way for treatment optimization
and the development of novel precision therapies in patients with mCRPC. Research
Sponsor: Prostate Cancer Foundation, Other Government Agency.
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HSD3B1 polymorphism in patients (pts) with metastatic castration-resistant
prostate cancer (mCRPC) treated with abiraterone acetate and prednisone
(AAP): Pharmacodynamics and therapeutic implications. First Author:
Diogo Assed Bastos, Instituto do Câncer do Estado de S~ao Paulo, S~ao
Paulo, Brazil
Background: AAP prolongs survival in pts with mCRPC. Although it is widely used for mCRPC, no
predictive biomarker for response has been identified so far. Methods: This study evaluated
HSD3B1 genetic polymorphism and pharmacodynamic parameters from serum samples of
mCRPC pts with disease progression after diethylstilbestrol (DES) treated with AAP in the AAP-
DES study (NCT02217566). Peripheral blood samples were collected before initiating AAP thera-
py, after 12 weeks, and at disease progression. Sample analysis included HSD3B1 genotyping,
abiraterone acetate (AbA) and D4-abiraterone serum levels, testosterone and dehydroepiandroster-
one sulfate (DHEA-S) ultrasensitive analysis. Clinical characteristics, overall survival (OS), progres-
sion-free survival (PFS) and the rate of PSA decline ≥ 50% were assessed considering
homozygous wild-type (AA) versus heterozygous variant (AC) + homozygous variant (CC) HSD3B1
genotypes. Results: Serum samples of 42 pts were analyzed. AA and AC + CC HSD3B1 genotypes
were 50.0% each (95% CI:34.2-65.8). Mean ages at baseline was significantly higher in the AA
group (71.1 years) compared to the AC+CC group (66.3 years) (p=0.047). Gleason score ≥8 was
observed for 38.1% and 47.6% of AA and AC+CC genotypes, respectively (p<0.001). No statisti-
cally significant difference was observed between AA and AC+CC groups related to testosterone
and DHEA-S level at baseline, week 12, and PSA progression. Serum levels of AbA and D4-abira-
terone were similar, throughout treatment despite HSD3D1 genotype. Median OS was 21.3
months (95% CI: 14.8 - ; 14 events) for the AA genotype, and it was not reached at the AC+CC ge-
notype group (9 events) (p=0.154). Regarding PFS, median estimates were 7.3 months (95% CI:
4.6 – 9.4; 16 events) for AA genotype and 7.9 months (95% CI: 5.6 – 14.4; 16 events) for
AC+CC genotype (p=0.519). PSA decline ≥ 50% was 71.4% for AA genotype and 42.9% for
AC+CC genotypes and the chance of PSA response in patients with AA genotype is 3.33 (95% CI:
0.93; 12.11) times greater than that in patients with AC or CC genotypes, despite not statistically
significant differences (p=0.0614). Conclusions: In our study, the presence of HSD3B1 (1245C)
was not significantly associated with clinical response during AAP treatment, as well as testoster-
one, DHEA-S, AbA and D4-abiraterone levels. The role of HSD3B1 polymorphism to predict clini-
cal outcome of AR blockade for mCRPC patients still needs to be further analyzed in larger
translational studies. Research Sponsor: Janssen-Cilag Pharmaceuticals.

Time (months) to PSA progression and OS according to HSD3B1 genotypes.

HSD3B1 Total Event Estimated median time 95% CI P-value

PFS

AA 21 16 7.3 (4.6 ; 9.4) 0.519a

AA+AC 21 16 7.9 (5.6 ; 14.4)

OS

AA 21 14 21.3 (14.8 ; -) 0.154a

AA+AC 21 9 - (16.1 ; -)

PSA response (>50%) – (%/ OR)
AA 71.4 3.33/0.061b

AA+AC 42.9

a: Logrank test b: Odds ratio.
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Effect of PSMA-positive membranes secreted from prostate cancer cells on
vascular endothelial cells. First Author: Ryuta Watanabe, Department of
Urology, Ehime University Graduate School of Medicine, Ehime, Japan

Background: Prostate-specific membrane antigen (PSMA) is highly expressed in
poorly differentiated, metastatic, and castration-resistant prostate cancers. Re-
cently, 68Ga-PSMA positron emission tomography/computed tomography has
been successfully developed as an effective diagnostic tool for prostate cancer.
However, the pathophysiological functions of PSMA in prostate tumors remain
unclear. Methods: We examined the protein expression of PSMA in tumor endo-
thelial cells in human prostate tumors by immunohistochemistry. Prostate cancer
tissues were resected from patients with prostate cancer via robotic surgery in
2019 at Ehime University. In vitro, we prepared conditioned medium derived
from a PSMA-positive human prostate cancer cell line, LNCaP, cultured on colla-
gen I gels. We then examined PSMA expression in human umbilical vascular en-
dothelial cells (HUVECs) cultured with the conditioned medium. We assessed
angiogenic activities by treating HUVECs with LNCaP-derived conditioned medi-
um using a tube formation assay that mimics angiogenesis. Results: Immunohis-
tochemical positivity of PSMA and CD31, a marker of endothelial cells, and
PSMA-expressing tumor endothelial cells were observed in four of 33 prostate
cancer patients (12.1%). We also found that the 10,000�g pellet fraction of the
LNCaP-derived conditioned medium containing PSMA-positive membranes, in-
cluding microvesicles, transformed HUVECs from “PSMA-negative” to “PSMA-
positive.” Mass spectrometry revealed that the fraction contained an important
growth factor. Furthermore, treating HUVECs with the 10,000�g pellet fraction of
the LNCaP-derived conditioned medium significantly promoted tube formation,
mimicking angiogenesis in a PSMA-dependent manner. Conclusions: Our findings
revealed the existence of PSMA-positive tumor endothelial cells in human pros-
tate tumors, which were found to enhance tumor angiogenesis in prostate cancer
tissues. The endocytic process related to these PSMA-positive microvesicles in
normal endothelial cells might be an attractive target to develop novel anti-angio-
genic drugs, which could inhibit the transformation of normal endothelial cells
into tumor endothelial cells (Watanabe et al., The Prostate. 2021. in press).
Research Sponsor: JSPS.
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Blood biomarkers and association with clinical outcomes in metastatic
castration-resistant prostate cancer (mCRPC): prespecified longitudinal
analysis from the ACIS study of apalutamide (APA) or placebo combined with
abiraterone acetate plus prednisone (AAP). First Author: Eleni Efstathiou,
Houston Methodist Cancer Center, Houston, TX
Background: In ACIS, APA + AAP improved radiographic progression-free survival in mCRPC vs
AAP; difference in overall survival (OS) was not statistically significant. We report a prespecified
analysis of androgen receptor (AR) or non-AR genomic/transcriptional aberrations, known to be
associated with poor prognosis, and their associations with OS in patients (pts) with mCRPC.
Methods: Circulating tumor (ct)DNA and aberrations in 17 PC-relevant genes were assessed us-
ing next-generation sequencing at baseline (BL; n = 197) and at end of study treatment (EOST;
n = 140) (biomarker population). ctDNA was summarized qualitatively; genomic aberrations
were normalized by ctDNA detection. AR splice variant version 7 (ARv7) was detected by quan-
titative RT-PCR. Cox proportional hazards model assessed association of OS with biomarkers in
univariate/multivariate analyses overall and in pts receiving subsequent treatment (tx). Results:
BL characteristics of biomarker and total study populations were similar. From BL to EOST:
ctDNA detection did not differ (123/196 [63%] to 92/140 [66%], p=0.6); significant in-
creases occurred in ARv7, AR mutations, and any AR aberration (Table). Prevalence of aberra-
tions in PI3K and homologous recombination repair (HRR) pathways did not change from BL to
EOST (40/123 [33%] to 34/92 [37%], p=0.5 and 18/123 [15%] to 14/92 [15%], p>0.9, re-
spectively). Worse OS was associated with ctDNA detection or HRR pathway inactivation at BL
(HR, 2.5 or 2.2; all p < 0.001) or presence of ctDNA, ARv7, AR amplification or inactivation
of TP53, RB1, or RB1/TP35 pathway at EOST (2.2, p < 0.001; 2.1, p < 0.001; 2.6, p <
0.001; 1.5, p < 0.05; 1.7, p < 0.05; 2.1, p < 0.001, respectively) in univariate analyses.
EOST ARv7, AR amplification, and inactivation of RB1, TP53, or RB1/TP53 pathway was asso-
ciated with worse OS in pts receiving subsequent tx. Detection of ctDNA and RB1 inactivation
at BL and RB1/TP53 pathway inactivation at EOST was strongly associated with worse OS
(2.1, 3.3, 2.9, respectively, all p < 0.01) in multivariate analyses. Conclusions: In ACIS, AAP
or APA + AAP tx was associated with increased AR mutations and ARv7 expression. Detection
of ctDNA and select AR/non-AR aberrations may predict poor survival in mCRPC. These
markers may be used to improve tx selection following confirmation of their predictive value.
Clinical trial information: NCT02257736. Research Sponsor: Janssen Research &
Development.

Aberrations with > 10% prevalence.

BL, n/n (%) EOST, n/n (%) Pearson’s v2 p value

ARv7 52/390 (13) 53/205 (26) < 0.001

AR amplification 68/123 (55) 55/92 (60) 0.5

AR mutation 9/123 (7) 19/92 (21) < 0.01

Any AR genomic aberration 74/123 (60) 63/92 (68) 0.2

Any AR aberration 87/178 (49) 81/133 (61) < 0.05

TP53 inactivation 48/123 (39) 40/92 (43) 0.5

PTEN inactivation 37/123 (30) 32/92 (35) 0.5

RB1 inactivation 34/123 (28) 36/92 (39) 0.08
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Genomic evolution from hormonal therapies and suitability of prostate cancer
diagnostic specimens for metastatic prostate cancer (mPC) genomic
stratification. First Author: Amado J. Zurita, The University of Texas MD
Anderson Cancer Center, Houston, TX
Background: Genomic tumor testing is now recommended for all patients with mPC, but
the relevance of archival vs contemporaneous tumor tissue profiling remains unclear.
We studied genomic biomarkers, including homologous recombination repair (HRR)
gene alterations, and genomic loss of heterozygosity (gLOH) as signature of genome-
wide instability, in a cohort of mPC patients with tissue specimens collected at varying
points along disease progression. Methods: Genomics and clinical data from 1302 men
with mPC from the US-wide de-identified Flatiron Health Foundation Medicine clinico-
genomic database. The de-identified data originated from ~280 US cancer clinics
(~800 sites of care). Comprehensive genomic profiling of primary or metastatic tissue
specimens acquired at diagnosis (“ADT naïve” n = 840), at castration resistance (“ADT
exposed” n = 132) or after resistance to novel hormonal therapies (“NHT exposed” n =
330). Aim 1: compare genomic biomarkers across disease progression states in primary
vs metastatic tissue specimens. Aim 2: study gLOH across clinical states. Chi-square
and Wilcoxon rank sum tests for categorical and continuous variables, respectively. Mul-
tivariate analysis (MVA) used linear regression. Adjustment for multiple testing consid-
ered a false discovery rate at 0.05. Results: Most ADT-naïve samples were primary
tumor specimens (80%); most post-NHT biopsies came from nodal (27%), liver (25%)
or bone (16%) metastasis. There was an enrichment in more advanced disease states
(ADT-naïve vs ADT-exposed vs NHT-CRPC) for aberrations in AR, MYC, TP53, PTEN
and RB1 (all adjusted p-values < 0.05); prevalence of BRCA1/2 and other HRR aberra-
tions was stable along disease progression states. Within the ADT-naïve group, there
was no difference in prevalence in primary vs metastatic lesions of TP53 (36.4% vs
31.3%), PTEN (26.3% vs 33.1%), BRCA2 (8.2% vs 6.6%), RB1 (3.3% vs 6%) or
MYC (5% vs 7.2%) (all adjusted p-values > 0.3). Overall, 847 cases were evaluable for
gLOH scores. In MVA, prior exposure to NHT was associated with higher gLOH indepen-
dent of genomic features, taxane exposure or biopsy site (primary/M1). Among the geno-
mic features, aberrations in BRCA2, FANCA, PALB2, TP53 and RB1 were
independently associated with increased gLOH. Conclusions: Progression to hormonal
therapies associates with enrichment for aberrations in AR, MYC, PTEN and cell-cycle
genes (TP53, RB1) for which contemporaneous assessment would be most accurate. In
turn, prevalence of mutations in BRCA1/2 and other HRR genes is stable along mPC
progression, supporting potential use of primary tumor biopsies to determine mPC pa-
tient eligibility for PARPi treatment. Progression to hormonal therapies associated with
higher gLOH, independently of genomic features, suggesting advanced prostate cancer
is enriched for genomic instability features. Research Sponsor: Foundation Medicine.
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Germline APC (I1307K) mutation and clinical outcomes in prostate cancer.
First Author: Minas P. Economides, The University of Texas MD Anderson
Cancer Center, Houston, TX
Background: The germline I1307K mutation in the adenomatous polyposis coli (APC)
gene is a well known alteration identified in approximately 6% of the Ashkenazi Jewish
population. Individuals with this mutation have an increased risk of developing colorec-
tal and other cancers. The implications of the APC (I1307K) mutation in patients with
prostate cancer are unknown. We sought to determine the clinical outcomes of patients
with prostate cancer and the germline APC (I1307K) mutation. Methods: We retrospec-
tively reviewed records from New York University and Johns Hopkins University to iden-
tify patients with the APC (I1307K) mutation. Eligibility criteria included the
identification of the mutation either on germline or somatic tissue testing (when germ-
line testing was not available). Aggressive variant prostate cancer (AVPC) was defined
using previously established criteria including: presence of small cell histology, pres-
ence of exclusively visceral metastases, bulky prostate mass or lymphadenopathy, low
PSA with high-volume ( > 20) bone metastases, neuroendocrine marker positivity or
short interval ( < 6 months) to castration resistance. Combined somatic alterations in
two or more of following genes were assessed: RB1, TP53, PTEN. These somatic altera-
tions have been previously associated with AVPC. Descriptive statistics were used to
summarize patient data. Results: From 2016-2021, 13 patients with the germline APC
(I1307K) mutation were identified. At the time of analysis 9 (69%) patients were alive.
Most patients (7; 54%) had metastatic disease at presentation. Median PSA at diagno-
sis was 0.4 ng/mL (range: 0.4-20 ng/mL). The median time to castration resistance
among those receiving hormonal therapy was 9 months (range: 3-13 months). Presence
of small cell histology was found on initial biopsy in 3 patients and on subsequent biop-
sy in 1 additional patient (31% overall). Bulky prostate mass or lymphadenopathy was
found in 3 (23%) patients. There were 2 (15%) patients who had low PSA with high-vol-
ume bone metastases. Four (31%) patients had radiographic progression with no con-
cordant PSA increase. Clinically-defined AVPC was found in 7 (54%) patients and in
100% of those patients with metastatic disease. Combined somatic alterations in two
or more of RB1, TP53 or PTEN were identified in 3 (23%) patients. Conclusions: Pros-
tate cancers that develop in the presence of the germline APC (I1307K) mutation ap-
pear to be enriched for clinically-defined and molecularly-defined AVPC. Several of
these patients demonstrated small cell histology and PSA-independent progression,
higher than the expected background rate. This raises the hypothesis that the germline
APC (I1307K) mutation influences the somatic genomic and/or epigenomic landscape
of prostate cancer. Larger studies to validate the increased risk of AVPC in APC
(I1307K) carriers, and to elucidate the somatic alteration landscape in these patients,
are ongoing. Research Sponsor: None.
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Changes in bone turnover markers (BTM) and association with outcomes in
patients with metastatic hormone-sensitive prostate cancer (mHSPC) treated
with androgen deprivation therapy (ADT) +/- docetaxel (D) in CHAARTED
(ECOG-ACRIN E3805). First Author: Bradley Alexander McGregor, Dana-
Farber Cancer Institute, Boston, MA
Background: In the phase 3 CHAARTED trial pts with mHSPC treated with ADT + D had an improved
overall survival (OS) and longer time to castrate resistant prostate cancer (TTCRPC) than pts treated
with ADT alone. We aimed to define the association of BTM levels with pt outcomes recognizing both
ADT and bone metastases impact bone turnover. Methods: Serum samples were collected at baseline
(BL) (within 28 days of starting ADT) in 233 (116 in ADT, 117 in ADT+D) pts and at week 24 in 423
(224 ADT+D, 199 ADT) pts. Samples were analyzed for osteocalcin (OC), osteoprotegrin (OPG), sclero-
stin (SL), RANKL and bone alkaline phosphatase (BALP). Cox proportional hazards models were used to
assess the prognostic and predictive effects of the BTM in terms of OS and TTCPRC. Results: Whereas
BALP baseline (BL) level < BL median was associated with longer OS independent of therapy (HR 0.44
95% CI 0.31-0.63, p<0.001); BL OPG > BL median and BL RANKL < BL median were associated
with longer OS in the ADT+D arm (HR 0.54 95% CI 0.32-0.9, p=0.015 and HR 1.69 95% CI 1,03-
2.79, p=0.037) but not in the ADT alone arm (HR 0.75, 95% CI 0.45 � 1.25, p=0.271 and HR 1.06
95% CI 0.65 � 1.73 p=0.827). Changes in markers from BL to week 24 varied based on treatment
and volume of disease with statistically significant changes noted (Table). A rise in OC or BALP on thera-
py from BL to week 24 was associated with improved TTCRPC and OS (OC: HR(TTCRPC) 0.792,
p=0.033, HR(OS) 0.78 p=0.047; BALP: HR(TTCRPC) 0.82, p=0.03, HR (OS) 0.79, p=0.013) control-
ling for week 24 levels. However higher absolute OC and BALP levels at week 24 were associated with
worse outcomes. (OC: HR(TTCRPC) 1.37, p=0.003, HR(OS)1.38, p=0.006; BALP: HR(TTCRPC) 1.54,
p=0.007, HR(OS) 1.77, p=0.001). Conclusions: The BL finding with BALP are consistent with higher
BALP being a poor prognostic marker. The BL OPG and RANKL findings suggest these markers might
identify men who benefit from addingf D to ADT. The paradoxical improved survival with a rise in OC
and BALP on therapy but worse outcomes with absolute higher levels at week 24 highlights complex dy-
namics of bone turnover related to varied impact from ADT, bone healing when responding to therapy
versus active cancer. Clinical trial information: NCT00309985. Research Sponsor: U.S. National Insti-
tutes of Health.

Absolute change in median from BL to week 24.

BL median levels ADT+D ADT

All LV HVD All LV HV All LV HV

OC (ng/
mL)

46.5 35 56.2 +10.7
p<0.00001

+34.9
p<0.00001

-1.3
p=0.0456

+6.3 +7.3 +5.7

OPG (pg/
mL)

355 331.8 381.9 +59.8
p<0.0001

-224
p=0.0013

+50.5,
p<0.00001

+29.5,
p=0.001

+32.7
p=0.0041

+27.6,
p=0.0548

SCL (pg/
mL)

68.6 63 74.1 +30.8
p<0.00001

+78.32
p=0.0002

+36,
+p<0.00001

+33.4,
p<0.00001

+15
p=0.0052

+44.4
p<0.00001

BALP (ng/
mL)

17.6 12 29.3 -39.4
p<0.00001

-0.7 -59
p<0.00001

-19,
p<0.00001

+0.3 -30.5
p<0.00001

RANKL
(pg/mL)

168 166 168.5 -39.1,
p=0.03

-41.1 -38.1 +29.2 +62.5 +9.4

LV=Low Volume; HV=High Volume.
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Association of serum steroid levels with survival in men with metastatic
hormone-sensitive prostate cancer (mHSPC) treated with ADT with and
without docetaxel on ECOG-ACRIN E3805. First Author: Elahe A.
Mostaghel, VA Puget Sound Health Care System, Seattle, WA
Background: The CHAARTED study showed that adding docetaxel (Doc) to androgen
deprivation therapy (ADT) in men initiating treatment for mHSPC prolongs survival, par-
ticularly in high-volume disease. Androgens are known drivers of both mHSPC and met-
astatic castration resistant prostate cancer (mCRPC). Lower nadir testosterone (T) is
associated with better outcomes in men treated with ADT for biochemical relapse, while
higher androgens at mCRPC are associated with better prognosis and increased benefit
from abiraterone. Methods: We evaluated the association of serum steroid levels at 24
weeks with overall survival (OS) and time to CRPC (TTCRPC) in 588 men with available
samples from the CHAARTED study. Steroid levels were measured using mass spec-
trometry. Results: The median (med) T level at 24 weeks was 8 ng/dl and did not differ
in the ADT alone vs ADT plus Doc arms. Achieving a nadir T below 20ng/dl was not asso-
ciated with OS or TTCRPC in either arm. In the ADT arm pregnenolone (preg) and T lev-
els > med associated with longer OS (HR 0.62; p = 0.017 for both), as did AED and T
levels in the highest 3 quartiles (HR 0.61 p = 0.025; HR 0.67, p = 0.069). OS did not
differ by steroid levels in high volume patients. In low volume patients OS was longer for
those in the highest 3 quartiles of progesterone (HR 0.52 p = 0.10), DHEA (HR 0.41
p = 0.03), AED (HR 0.39 p = 0.027), T (HR 0.36 p = 0.006) and estrone (HR 0.52
p = 0.10). In the ADT + Doc arm estrone levels < med associated with longer OS (HR
0.68; p = 0.05) as did AED levels in the lowest quartile (HR 0.67 p = 0.063). Estrone
levels < med also associated with longer TTCRPC (HR 0.75; p = 0.097), as did AED
and estrone in the lowest quartiles (HR 0.60 p = 0.009; HR 0.65 p = 0.05). There was
no difference in OS in either the high or low volume patients based on steroid levels. In
high volume patients, OS was particularly longer with ADT + Doc vs ADT in those with
estradiol or estrone levels in the highest 3 quartiles (p = 0.018; 0.029) and in those
with pregnenolone, AED, T, and DHT in the lowest quartile (p = 0.046, p = 0.018, p =
0.095; p = 0.066). In low volume patients, OS was also longer with ADT + Doc vs ADT
in those with T levels in the lowest quartile (p = 0.055), but shorter with ADT + Doc vs
ADT among those with progesterone, DHEA, AED, T and estrone levels in the top 3 quar-
tiles (p = 0.095; p = 0.071; p = 0.091; p = 0.031; and p = 0.031). Conclusions: In
men with mHNPC treated with ADT alone higher steroid levels at 24 weeks associate
with longer OS (primarily in low volume disease), consistent with findings in the mCRPC
setting (Mostaghel et al CCR 2021). In men treated with ADT + Doc lower levels of es-
trone and AED associate with longer OS and TTCRPC. The findings overall highlight that
serum steroid levels associate with different patient outcomes depending on whether
treated with ADT alone or with Doc, as well as the prognostic variable of high vs low vol-
ume disease. Clinical trial information: NCT00309985. Research Sponsor: U.S. Na-
tional Institutes of Health.

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

37sProstate Cancer - Advanced

http://clinicaltrials.gov/show/NCT00309985
http://clinicaltrials.gov/show/NCT00309985
http://meetings.asco.org


147 Poster Session

Comprehensive genomic profiling unravels molecular targets in patients with
metastatic spinal cord compression from prostate cancer. First Author: Tony
Duong, The University of Arizona College of Medicine-Phoenix, Phoenix,
AZ

Background: Spinal cord compression (SCC) from prostatic cancer is an oncologic
emergency with significant negative impact on morbidity and survival. However,
the molecular mechanisms involved in spinal metastases remains largely unclear.
The aim of this study was to evaluate the histopathology, molecular profiles, and
outcome in these patients.Methods: Twenty patients with magnetic resonance im-
aging-confirmed metastatic SCC from prostate cancer were identified at Dignity
health Cancer Institute. Pathology slides were reviewed and the molecular analy-
sis of 324 cancer-related genes was performed on tumor specimens using tar-
geted next-generation sequencing. Characteristics including age, Gleason score,
SCC anatomical site, time to diagnosis of SCC, gene alterations, number of lines
of treatment and clinical outcome were analyzed. Results: At the time of diagnosis
of SCC, the median age at diagnosis of SCC was 60.5 years old (range=50-76).
The median PSA value was 626 ng/ml, 100% of patients have a Gleason score
above 7, 30% of patients had visceral metastases. The thoracic spine affecting
(15/20) patients is the most common site of SCC. Seventeen patients (75%)
were initially treated with surgery combined with radiation therapy (RT), whereas
3 (15%) were managed with RT alone. At the time of this study, 11 patients re-
main alive (55%), median overall survival (OS) is 20 months, 18 months in treat-
ment naive and 22 months in hormone refractory patients. Molecular analysis
revealed gene mutations in all (100%) tumors, The most common gene altera-
tions were PTEN (16%), followed by AR alterations AR (13%), TP53 (11%),
TMPRSS2-ERG (8 %), BRCA1/2(4%), RB1(1%) and ATM (1%). Conclusions:
Comprehensive genomic profiling revealed several molecular targets in patients
with metastatic spinal cord compression from prostate cancer. Research Sponsor:
None.

Median age at diagnosis of SCC (n=20), years 60.5 (range 50-76)

Median PSA at SCC ng/ml 626

% of pts with Gleason score ≥7 (n=20) 100%

% of pts with visceral metastases(n=4) 20%

Episodes of cord compression 23

Anatomical Sites
C spine, T spine, L spine, Sacral

(Respectively)
7/20, 15/20, 8/20, 1/20

% of Pts who received Surgery (n=17) 85%

% of pts who received XRT (n=3) 15%

Median OS (months) 20 (range 9-143)
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Germline BRCA2, ATM and CHEK2 alterations shape somatic mutation
landscapes in prostate cancer. First Author: Mari Nakazawa, Johns
Hopkins School of Medicine, Baltimore, MD
Background: Prostate cancer (PCa) is a highly heritable malignancy. Germline mutations
in homologous recombination repair (HRR) genes, especially in in ATM, BRCA2 and
CHEK2, are common in men with PCa, but how these influence somatic mutations is
unknown. Characterizing the somatic landscape of tumors from germline HRR-altered
PCa patients may provide insights into further therapeutic strategies and identify indi-
viduals most likely to benefit from existing therapies. Methods:We retrospectively identi-
fied 118 men with germline HRR-altered PCa from Johns Hopkins with available
somatic mutation data (gATM, n = 30; gBRCA2, n = 58; gCHEK2, n = 30). In these pa-
tients, somatic NGS analysis were done primarily using prostatic (rather than metastat-
ic) tissues. The proportion of patients in each group with somatic biallelic inactivation
was determined. We then compared the somatic mutation landscapes of the 3 groups,
focusing on key PCa-relevant genes including AR, TMPRSS2-ERG, PTEN, TP53,
BRCA2, ATM, CDK12, APC, FOXA1, AKT1, PIK3CA, and KDM6A among others. So-
matic mutation data from primary prostate cancer specimens (n = 3965) found in
pooled studies (n = 23) from cBioPortal were included as a reference standard for com-
parison. Results: Biallelic somatic inactivation was detected in 59% (34/58) of
gBRCA2-altered, 47% (14/30) of gATM-altered, and 0% (0/30) of gCHEK2-altered pa-
tients. In all 118 germline HRR-altered individuals, the most common somatic muta-
tions were in BRCA2 (31%), FOXA1 (26%), TMPRSS2-ERG (20%), TP53 (16%),
PTEN (15%), and ATM (15%). gBRCA2-altered patients had a higher prevalence of so-
matic mutations in AR (9% vs 3% in cBioPortal, P < 0.05) and FOXA1 (29% vs 13%
in cBioPortal, P > 0.05), suggesting a greater dependency on AR signaling, but a lower
prevalence of TMPRSS2-ERG fusions (17% vs 33% in cBioPortal, P < 0.05). gATM-al-
tered patients had a strikingly low prevalence of somatic TP53 mutations (3% vs 25%
in cBioPortal, P < 0.01), indicating mutual exclusivity between these genes. gCHEK2-
altered patients had a higher prevalence of somatic CDK12 mutations (10% vs 0% in
gATM/gBRCA2 patients, P < 0.05), implying an interaction between CHEK2 and
CDK12. No differences were seen between the three groups with respect to alterations
in the PI3K/PTEN pathway, WNT pathway, or chromatin-related genes. Conclusions:
Biallelic inactivation was frequently observed in PCa patients harboring gATM and
gBRCA2 mutations, but not in those with gCHEK2mutations. gBRCA2-altered patients
were enriched for somatic AR (and FOXA1) mutations and were depleted for TMPRSS2-
ERG fusions. gATM-altered patients were depleted for somatic TP53 mutations, while
gCHEK2-altered patients were enriched for somatic CDK12 mutations. Thus, germline
mutations appear to impose selective pressures that influence somatic mutation land-
scapes in PCa. Research Sponsor: None.
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A microRNA-based classifier for identification of neuroendocrine
differentiation in metastatic castration-resistant prostate cancer. First
Author: Sharanjot Saini, Augusta University, Augusta, GA
Background: Therapy-induced neuroendocrine prostate cancer (NEPC) is an extremely
aggressive variant of castration-resistant prostate cancer (CRPC) that is increasing in in-
cidence with the widespread use of second generation of androgen receptor (AR)-path-
way inhibitors (APIs) such as enzalutamide (ENZ) and abiraterone. This aggressive
variant arises from CRPC-Adenocarcinomas (CRPC-Adeno) via a reversible trans-differ-
entiation process, referred to as neuroendocrine differentiation (NED) wherein cells un-
dergo a lineage switch and exhibit neuroendocrine (NE) features, characterized by
expression of neuronal markers such as enolase 2 (ENO2), chromogranin A (CHGA) and
synaptophysin (SYP). Currently, histopathological assessment combined with immuno-
histochemical detection in PCa tissues/serum levels of neuronal markers including SYP,
NSE, CHGA and CD56 is currently used to monitor NED in CRPC patients. However,
these markers are not sufficiently specific, highlighting the urgent need of novel molec-
ular markers to assess emergence of NED in CRPC patients. Recently, we demonstrated
that progression of advanced CRPC with adenocarcinoma characteristics to CRPC-NE is
associated with a characteristic set of miRNA alterations that promote plasticity of ad-
vanced PCa to NEPC (Bhagirath et al., Oncogene, 2020). Importantly, we could develop
a ‘novel miRNA classifier’ to robustly stratify CRPC-NE tumors from CRPC-Adenocarci-
nomas. Here we further validate the classifier in independent clinical cohorts and de-
duce the optimal miRNA genes required for NEPC diagnosis. Methods: Human clinical
samples with corresponding clinical information were procured from two independent
sites of Prostate Cancer Biorepository Network (PCBN). FFPE sections from clinical
samples were microdissected, RNA were extracted and small RNA sequencing was per-
formed using an Illumina NextSeq 500 platform. Sequencing data were analyzed and
machine learning algorithms were applied. The performance of classifier was measured
using receiver operating characteristic (ROC) analysis with area under the curve (AUC)
as the primary evaluation metric. Results: Unsupervised analysis of sequencing data by
principal component analyses (PCA) revealed distinct clustering of the CRPC-NE tumors
from CRPC-Adenocarcinomas based on miRNA profiles suggesting that miRNA profiles
can be used to stratify these tumor types. We applied the ‘43-miRNA classifier data’ we
deduced earlier to these validation cohorts. Our analyses showed that a set of 5 miRNAs
of the classifier are important in distinguishing between CRPC-Adeno vs CRPC-NE with
an AUC=0.8318. Conclusions: A ‘5- miRNA’ classifier was validated to be of signifi-
cance in two independent validation cohorts. We propose this miRNA classifier as an
important tool for diagnosing NED in CRPC patients. Research Sponsor: Department of
Defense.
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Age-based assessment of cell-free DNA genomic profiles in metastatic
castration-resistant prostate cancer (mCRPC). First Author: Andrea Knox,
Peter MacCallum cancer Centre, Melbourne, VIC, Australia
Background: With the evolving use of targeted therapies exploiting genomic vulnerabil-
ities in mCRPC, screening patients for sensitizing alterations is of increasing relevance.
However, the influence of age on the detection of relevant genomic alterations is incom-
pletely understood. In this study, we compared the cell-free DNA (cfDNA) profiles of
younger (age <70) versus older (age ≥70) men with mCRPC and assessed the relative
prognostic impact of common genomic alterations.Methods: A next-generation sequenc-
ing-based Predicine cfDNA assay was used to profile 276 mCRPC patients from two in-
dependent international cohorts. The frequency of genomic alterations across age
categories was compared using the chi-squared test, while circulating tumour DNA frac-
tion (ctDNA%) was compared using the Mann–Whitney U test. Cox proportional hazards
analysis with interaction testing was used to assess the association between age, geno-
mic alteration and overall survival. Results: The median age of the combined cohort was
72 years (IQR 66-78), with 170 (62%) patients ≥70 years old. Despite differences in
baseline characteristics (poorer performance status in older patients, higher Gleason
score and de novo metastatic disease in younger patients), there was no significant dif-
ference in ctDNA% (median 22% vs 30%, p=0.6). We observed similar frequencies of
genomic alterations across the 10 most commonly aberrant genes, including AR (<70
vs ≥70: 46% vs 49%, p=0.6), TP53 (40% vs 36%, p=0.6), BRCA2 (29% vs 21%,
p=0.13) and PTEN (39% vs 35%, p=0.5). This similarity persisted when analysing mu-
tations and copy number alterations in isolation. While driver alterations in both age cat-
egories were strongly associated with unfavourable outcomes (Table), an exploratory
analysis revealed that copy number gain in PIK3CAmay have a worse prognostic impact
in younger men (p for interaction = 0.03), with a lesser effect observed in AR gain (p =
0.1) and MYC gain (p = 0.1). Conclusions: The genomic profiles of pertinent alterations
between younger and older men are comparable. Certain genomic alterations may carry
a worse prognosis in younger men. Patients should be considered for precision medicine
assessment and directed therapies, regardless of age. Research Sponsor: None.

Cox regression analysis for overall survival based on selected genomic alterations.

<70 yo
HR (95% CI)

≥70 yo
HR (95% CI) Interaction p value

AR gain 4.3 (2.6-7.1) 2.7 (1.9-3.9) 0.10

AR mutation 1.0 (0.56-1.8) 1.8 (1.2-2.7) 0.16

TP53 loss 3.0 (1.7-5.2) 2.9 (1.7-4.7) 0.74

TP53 mutation 2.2 (1.3-3.5) 1.4 (0.94-2.0) 0.14

PTEN loss 3.4 (2.1-5.5) 2.7 (1.8-3.9) 0.27

PIK3CA gain 4.2 (2.4-7.5) 1.9 (1.2-3.0) 0.03

BRCA2 loss 2.5 (1.5-4.1) 2.3 (1.5-3.6) 0.59

MYC gain 3.6 (2.1-6.2) 2.1 (1.3-3.3) 0.10
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Interrelation of functional homologous recombination deficiency and hrr
pathway alterations in prostate cancer. First Author: Jason Zhu, Levine
Cancer Institute, Atrium Health, Charlotte, NC
Background: The use of PARP inhibitors (PARPi) may trigger synthetic lethality of tumor
cells in the context of deficient homologous recombination repair (HRR). Approximately
10-20% of patients with prostate cancer harbor mutations in the HRR pathway, but
HRR-associated mutations do not consistently predict the response to PARPi. Consider-
ing alternative methods to define Homologous Recombination Deficiency (HRD)—the
inability to repair double strand breaks—may aid in identifying additional tumors that
are sensitive to PARPi. Here, we evaluate the relationship between HRD status and
HRR mutations amongst a large cohort of patients with prostate cancer. Methods: Retro-
spective analysis of 1,022 de-identified patients with prostate cancer that underwent
next generation sequencing (NGS) with the Tempus|xT assay (DNA-seq of 648 genes at
500x coverage, whole-exome capture RNA-seq) was performed. Comparison groups
were defined based on HRR alterations—either mono- or bi-allelic alterations of BRCA1
or BRCA2 (BRCA1/2), ATM, or other HRR pathway genes. HRD status was determined
via the Tempus RNA-based HRD algorithm. Results: Among this cohort, mono (-/+) or
biallelic (-/-) alterations of HRR genes were found in 432 patients: BRCA1/2 -/- (n =
31), BRCA1/2 -/+ (n = 87), ATM-/- (n = 24), ATM-/+ (n = 67), other HRR-/- (n = 54),
other HRR-/+ (n = 169) or no HRR alterations (n = 590). The BRCA1/2-/- group had a
higher frequency of Asians (17% vs. < 7% in all other groups) and were diagnosed at
younger ages (median 62 years vs. > 65 for all other groups). We identified 130/1022
(13%) patients with prostate cancer to be HRD-positive (HRD+) and observed signifi-
cant differences in HRD positivity according to the type of HRR alteration observed (Ta-
ble). Notably, 54% (70/130) of HRD+ patients had no mutations in any genes
associated with the HRR pathway. Conversely, 89% (278/314) of patients with non-
BRCA1/2 HRR mutations were HRD negative. Amongst all individuals with biallelic loss
of any HRR gene, HRD positivity was most enriched for BRCA2-/- (16/29, p < 0.001)
and PALB2-/- (3/4, p = 0.082). Conclusions: By using an RNA-based HRD algorithm,
we found 13% of patients with prostate cancer are HRD+. This RNA-based HRD signa-
ture not only captures patients with HRR mutations but also identifies a substantial
population of HRD+ patients who are currently undetectable by methods based solely
on sequencing HRR genes. Further research is needed to assess the clinical response to
PARPi in this HRD+ population, as well as the response to PARPi in the HRD negative
population who harbor HRR gene alterations. Research Sponsor: None.

Overall

N = 1,022

BRCA1/2
-/-

N = 31

BRCA1/2
-/+

N = 87

ATM
-/-

N = 24

ATM
-/+

N = 67

Other HRR
-/-

N = 54

Other HRR
-/+

N = 169

No HRR Alterations

N = 590

HRD Results

Negative 892 (100%) 15 (1.7%) 79 (8.9%) 21 (2.4%) 58 (6.5%) 46 (5.2%) 153 (17%) 520 (58%)

Positive 130 (100%) 16 (12%) 8 (6%) 3 (2.3%) 9 (6.9%) 8 (6.2%) 16 (12%) 70 (54%)
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Association of changing bone metastatic (mets) patterns with dynamics of
circulating tumor DNA (ctDNA) in metastatic castration-resistant prostate
cancer (mCRPC). First Author: Vincenza Conteduca, IRCCS Istituto
Romagnolo per lo Studio dei Tumori (IRST) "Dino Amadori", Meldola,
Italy
Background: Accurate monitoring response of bone mets to treatment is an active need
for mCRPC patients (pts). Recently, ctDNA has been showed as an early biomarker effi-
cacy of androgen receptor signaling inhibitor (ARSI) therapy for mCRPC (Conteduca, Br
J Cancer 2020). In this study, we aimed to reveal if ctDNA analysis can permit more re-
liable prediction of bone mets burden and radiographic progression disease (PD). Meth-
ods: In a biomarker study (REC 2192/2013), targeted next generation sequencing was
performed to assess ctDNA fraction. Radiographic evidence of bone disease was docu-
mented by conventional imaging according to PCWG3 criteria (Scher, J Clin Oncol
2018), and was classified on the basis of mets number (≤5, 6 -19, ≥20) in oligometa-
static (O), diffuse (D), and widespread (W), respectively. Associations were explored
both through uni/multivariate logistic regressions. Results: Serial plasma samples and
radiographic scans on ARSI treatment were prospectively collected from 73 CRPC with
bone mets. Median age was 74 years [interquartile range (IQR) 69-79]. Bone mets pat-
terns were significantly associated with median baseline ctDNA level (O = 0.16, D =
0.33, and W = 0.46, p 0.0003). Similar results were reported on treatment and at PD
(p 0.0003 and p 0.0007, respectively). In 24 pts with a progressive worsening of bone
mets pattern (O!D!W) compared to pts with no change in bone mets pattern on
ARSI, we observed an early meaningful ctDNA rise with a % ctDNA variation from base-
line to 3 month therapy of 150.6% (IQR 104.9-210.7) vs 11.1% (IQR 0-36.6), p <
0.0001. Univariate analysis showed that early ctDNA rise was significantly associated
with radiographic progression free/overall survival (rPFS/OS): hazard ratio (HR) 2.06,
95% confidence interval (CI) 1.30-3.27, p 0.002, and HR 1.82, 95% CI 1.15-2.88, p
0.01, respectively]. In multivariable analyses including ctDNA variation, changing bone
mets pattern, age, performance status, and presence of concomitant visceral mets,
ctDNA change at 3 month ARSI resulted the only independent predictor of both rPFS/
OS (HR 2.27, 95% CI 1.04-4.94, p 0.027 and HR 2.98, 95% CI 1.31-6.81, p 0.033,
respectively). Visceral mets were associated with only OS (HR 3.87, 95% CI 1.76-
8.51, p 0.0008). Conclusions: Early ctDNA variation may reflect changes in bone mets
pattern on ARSI allowing to track pattern of bone progression and predict outcome. Fur-
ther studies to validate these findings are warranted. Research Sponsor: None.
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Prognostic and predictive utility of DNA damage response (DDR) aberrations
detected in cell-free DNA (cfDNA) in metastatic castration-resistant prostate
cancer (mCRPC). First Author: Heidi Fettke, Peter MacCallum Cancer
Center, Melbourne, VIC, Australia
Background: The prognostic significance of DDR alterations in mCRPC remains unclear, with
conflicting data from prior reports. Whether DDR alterations are predictive of outcomes with
therapeutic agents other than PARP inhibitors in mCRPC is also poorly understood. With in-
creasing use of molecular profiling in mCRPC, understanding the full prognostic and predictive
utility of plasma DDR alterations is paramount. Methods: A next-generation sequencing Predi-
cine liquid biopsy assay was used to profile cfDNA and germline DNA in 407 mCRPC patients
(pts) from two independent international cohorts (n=162 Australia, n=245 US). DDR genes
profiled were BRCA2, ATM, BRCA1, MLH1 and MSH2. Kaplan-Meier survival estimates and
multivariable Cox regression analyses were used to assess associations between DDR altera-
tions and clinical outcomes including PSA response rate (PSA RR), progression-free survival
and overall survival (OS). Results: Median age was 74 (IQR 67-79), with median follow up 74
months and median OS 23 months. 65/407 (16%) harboured pathogenic DDR alterations, in-
cluding 21 patients with 31 alteration. Frequency of genomic aberrations are shown in the ta-
ble. BRCA2 alterations were further classified as heterozygous loss (66%), homozygous loss
(14%), monoallelic mutation (11%) and biallelic mutation/loss of heterozygosity (9%). Aberra-
tions in any DDR gene, ATM,MLH1 +MSH2 or BRCA2 were associated with shorter OS on uni-
variable analysis, but only any DDR or BRCA2 aberration remained significant upon adjusting
for clinical prognosticators and ctDNA fraction (Table). Pre-treatment BRCA2 aberration was
associated with significantly shorter OS and lower PSA RR compared to BRCA2 wt for pts re-
ceiving an AR pathway inhibitor (ARPI) (18 vs 32 months, p=0.006; 36 vs 60%, p=0.04 re-
spectively) but not for taxane chemotherapy (17 vs 20 months, p=0.3; 45 vs 66, p=0.1
respectively). Conclusions: Detection of an aberration in any DDR gene or BRCA2 was an inde-
pendent poor prognostic factor across 2 large independent cohorts of mCRPC patients. Intrigu-
ingly, patients with a BRCA2 alteration appeared to have worse outcomes with ARPI but not
chemotherapy, suggesting predictive utility of DDR profiling. Our data collectively speak to the
potential role of DDR alterations, in particular BRCA2, as prognostic and/ or predictive bio-
markers in mCRPC. Research Sponsor: None.

Cox regression analysis for OS.

Genomic aberration n (%) Univariable HR (95% CI) Multivariable* HR (95% CI)

Any DDR 16 2.2 (1.7-2.8) p<0.001 2.7 (1.6-4.6) p<0.001

BRCA2 12 2.3 (1.7-3.1) p<0.001 2.3 (1.3-4.0) p<0.01

ATM 5 1.7 (1.2-2.4) p<0.01 2.0 (0.9-4.7) p=0.09

BRCA1 2 1.9 (0.98-3.5) p=0.06 -

MLH1 + MSH2 3 3.2 (1.8-5.6) p<0.001 2.1 (0.9-4.8) p=0.08

*Covariates: Prior ARPI, Prior taxane chemotherapy, pain at baseline, ECOG performance status, visceral metastases, ctDNA fraction.
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Modulation of the plasma lipidomic profile with simvastatin in metastatic
castration-resistant prostate cancer (mCRPC). First Author: Blossom Mak,
Chris O’Brien Lifehouse, Sydney, Australia
Background: Elevated circulating sphingolipids are associated with poorer outcomes
across the natural history of prostate cancer (PC), including metastatic relapse in local-
ised PC, earlier androgen deprivation failure in metastatic hormone-sensitive PC, and
shorter overall survival (OS) in mCRPC. We have derived and validated a poor prognostic
3-lipid signature (3LS) [consisting of ceramide Cer(d18:1/24:1), sphingomyelin
SM(d18:2/16:0) and phosphatidylcholine PC(16:0/16:0)], which was independently
associated with shorter radiographic progression-free survival (rPFS) and OS in men
with mCRPC commencing taxanes or androgen receptor signaling inhibitors (ARSI). Sta-
tins significantly reduce plasma levels of ceramides, sphingomyelin and cholesterol in
cardiovascular disease. We hypothesised that this therapy could change the poor prog-
nostic lipid profile of patients with mCRPC. This study assessed whether the addition of
simvastatin to standard treatment for mCRPC modulates the circulating lipidomic pro-
file. Methods: This investigator-initiated, multi-centre, single arm, pilot study enrolled
men with mCRPC commencing taxanes or ARSI for disease progression, who were not
on a lipid-lowering agent. Men were treated with simvastatin 40mg orally once daily for
12 weeks, commencing on day 1 of treatment for mCRPC. Plasma was taken at baseline
and after 12 weeks of simvastatin, and underwent lipidomic profiling of ~800 lipids.
Differences in lipid levels between baseline and post-simvastatin samples and between
those with and without the 3LS were assessed using t-tests. Results: 27 men (74% on
taxanes, 26% on ARSI) were recruited between May 2018 to March 2021. 46% of the
men had the poor prognostic 3LS at baseline, of whom 45% lost the 3LS after simva-
statin. Comparison between all paired baseline and post-simvastatin samples showed
significant reduction (p < 0.05) in free cholesterol, cholesteryl esters and some sphin-
golipids (sphingomyelins, hexosylceramides) with simvastatin treatment. Baseline pro-
files with the 3LS displayed significantly higher levels (p < 0.05) of ceramides,
hexosylceramides and sphingomyelins, relative to baseline profiles without the 3LS.
Men who lost the 3LS after treatment (n = 5) demonstrated significant reductions in ce-
ramides (23-45%, p≤0.046), hexosylceramides (27-52%, p≤0.049) and sphingomye-
lins (28-44%, p≤0.047). These changes were not seen in men with persistent 3LS
after treatment (n = 6). Conclusions: Simvastatin in addition to standard treatment for
mCRPC can modulate the circulating lipidomic profile and eliminate the presence of a
poor prognostic 3LS in 45% of participants with the 3LS. Further prospective rando-
mised control studies are required to determine if modulation of the 3LS by simvastatin
can improve clinical outcomes. Clinical trial information: ACTRN12617000965303.
Research Sponsor: Movember Foundation and the Prostate Cancer Foundation of Aus-
tralia., Other Foundation, Other Government Agency, ANZUP Below the Belt Research
Fund.
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Evaluating a polygenic hazard score to predict risk of developing metastatic
or fatal prostate cancer in the multi-ancestry Million Veteran Program cohort.
First Author: Meghana Pagadala, VA San Diego Healthcare System, La
Jolla, CA
Background: Early detection of prostate cancer to reduce mortality remains controversial
because there is often also overdiagnosis of low-risk disease and unnecessary treatment.
Genetic scores may provide an objective measure of a man’s risk of dying from prostate
cancer and thus inform screening decisions. This might be especially useful in men of
African ancestry, who have a higher average risk of prostate cancer death but are often
treated as a homogeneous group. Our object was to determine whether a polygenic haz-
ard score based on 290 genetic variants (PHS290) is associated with risk of metastatic
or fatal prostate cancer in a racially and ethnically diverse population. Methods:We ana-
lyzed the Million Veteran Program (MVP), a multi-ancestry population of over 500,000
individuals participating in the VA healthcare system. Genotype data were used to cal-
culate the genetic score, PHS290. Family history of prostate cancer (first-degree rela-
tive) and ancestry group (harmonized genetic ancestry and self-reported race/ethnicity:
European, African, Hispanic, or Asian) were also studied. The primary outcome studied
was age at death from prostate cancer. The key secondary outcome was age at diagnosis
of prostate cancer metastases. Cox regression was used to test associations. Results:
513,997 MVP participants were included. Median age at last follow-up: 69 years.
PHS290 was associated with age at death from prostate cancer in the full cohort and
for each ancestry group (p <10-16). Comparing men in the highest 20% of PHS290 to
those in the lowest 20%, the hazard ratio (HR80/20) for death from prostate cancer was
4.41 [95% CI: 3.9-5.02]. Corresponding hazard ratios for European, African, Hispanic,
and Asian subsets were 4.26 [3.66-4.9], 2.4 [1.77-3.23], 4.72 [2.68-8.87], and
10.46 [2.01-101.0]. When accounting for family history and ancestry group, PHS290
remained a strong independent predictor of fatal prostate cancer (Table). PHS290 was
also associated with metastasis. PHS290 was higher, on average, among men with Afri-
can ancestry. Conclusions: PHS290 stratified US veterans of diverse ancestry for life-
time risk of metastatic or fatal prostate cancer. Predicting genetic risk of lethal prostate
cancer with PHS290 might inform individualized decisions about prostate cancer
screening. Research Sponsor: MVP022 award # I01 CX001727, Other Foundation,
U.S. National Institutes of Health.

Multivariable model: [95% confidence interval].

PHS290 Ancestry Family History

Endpoint HR80/20 African Hispanic Asian
Prostate Cancer 5.66 [5.48-5.84]*** 1.84 [1.79-1.9]*** 1.06 [1.01-1.12]* 1.25 [1.1-1.42]* 1.9 [1.84-1.97]***

Metastatic 4.18 [3.84-4.53]*** 2.27 [2.09-2.46]*** 1.3 [1.1-1.5] 1.42 [0.88-2.01] 1.52 [1.39-1.69]*

Fatal 4.15 [3.59-4.83]*** 1.97 [1.67-2.29]*** 0.97 [0.69-1.32]* 0.69 [0.17-1.45] 1.67 [1.4-1.99]*

* (p <0.01). *** (p <10-16).
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Association of RB1 mutational status with overall genomic landscape in
neuroendocrine prostate cancer (NEPC). First Author: Petros Grivas,
University of Washington and Fred Hutchinson Cancer Research Center,
Seattle, WA
Background: NEPC is a high-grade aggressive form of prostate cancer. We queried
whether RB1mutation status would impact the genomic features of NEPC. We hypothe-
sized that there would be differences in GA frequencies in RB1 mutated vs non mutated
cases. Methods: From a series of 13,496 cases of clinically advanced PC, 415 (3.1%)
histologically defined NEPC were sequenced using a hybrid capture-based FDA-ap-
proved clinical genomic profiling (CGP) assay to detect all classes of genomic alterations
(GA). 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) with low tumor cell positive staining 1-49% and high
staining ≥50% expression. Results: 253 (61%) of NEPC feature GA in RB1 (RB1
mut+). This contrasts with a 5.8% frequency of RB1 GA in the non-NEPC (P < .0001).
The RB1 mut+ NEPC featured a slightly greater number of driver GA/tumor than the
RB1 mut- NEPC (5.1 vs 4.2). Age and TMPRSS2-ERG fusion frequency were similar
between the groups. RB1Mut- NEPC was associated with significantly higher amplifica-
tions (amp) and total GA in AR compared to RB1 mut+ NEPC. RB1 mut+ NEPC fea-
tured significantly greater frequency of PTEN GA. GA frequencies in targetable kinases
and DNA repair GA including BRCA1/2 and ATM linked to PARP inhibitor (PARPi) re-
sponse were similar in both groups. For potential immune-oncology (IO) biomarkers,
RB1 Mut+ NEPC featured significantly greater frequency of low positive PD-L1 expres-
sion and lower frequencies of MDM2 and CDK12 GA. CD274 (PD-L1) amplification,
MSI-high status and cases with TMB ≥10 mut/Mb were very uncommon in both groups.
Conclusions: In NEPC, the presence of RB1 mutation is associated with various GA that
may have clinical relevance. Limitations include possible selection and confounding
biases, and lack of clinical annotation. Further study of RB1 status as a guide of trial
designs on therapy selection for men with NEPC is warranted. Research Sponsor: Foun-
dation Medicine Inc.

NEPC RB1 mut+ (253 cases) RB1 mut- (162 cases) P Value

AR total GA 5.1% 14.2% 0.002

TP53 68.0% 58.0% 0.02

PTEN 43.1% 25.9% 0.0004

PIK3CA 5.5% 4.9% NS

CD274 0.4% 1.3% NS

MSI High/TMB≥10mut/Mb 1.6%/8.6% 1.9%/6.0% NS

TMB≥10/20 mut/Mb 8.6%/3.0% 6.0%/2.0% NS

PD-L1 Low/High Positive 28.6%/4.7% (64 cases) 6%/4.1% (49 cases) 0.003
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TALAPRO-1: Talazoparib monotherapy in metastatic castration-resistant
prostate cancer (mCRPC) with tumor DNA damage response alterations
(DDRm)—Exploration of germline DDR alteration landscape and potential
associations with antitumor activity. First Author: Tanya B. Dorff, City of
Hope Comprehensive Cancer Center, Duarte, CA
Background: TALAPRO-1 enrolled men with progressive mCRPC with measurable soft-
tissue disease and tumor DDRm involved directly or indirectly in homologous recombi-
nation repair (HRR) (11 gene panel). These men had received 1–2 taxane chemothera-
py and progressed on ≥1 novel hormonal therapy. The primary endpoint was objective
response rate ([ORR] per RECIST 1.1; central review). Exploratory ad hoc biomarker
analyses assessed germline DDR/HRR (gHRR) alteration landscape and associations
with antitumor activity. Methods: Alterations were defined as known/likely pathogenic
variants. gHRR alteration (gHRRm) frequency was assessed in the study population
evaluable for saliva sequencing (n = 91) using Ambry CustomNext-Cancer (9/11 genes
from the tumor panel assessed). Potential associations between gHRRm status and
antitumor activity were explored in the HRR-deficient measurable disease population
evaluable for gHRRm (n = 70). The potential association of germline vs somatic tumor
HRRm and antitumor activity was also assessed in the HRR-deficient measurable dis-
ease population (n = 104) using saliva data and somatic-germline-zygosity (SGZ) pre-
diction (when saliva results were unavailable) to annotate tumor alteration origin. This
analysis was limited to short variants. Data cutoff was Sept 4, 2020 (primary comple-
tion date). Results: Using Ambry saliva results, 19 gHRRm were identified in 18/91
(20%) evaluable patients (pts) (BRCA2 = 10; ATM = 4; CHEK2 = 4; RAD51C = 1; 1 pt
had both ATM and RAD51C). As expected for germline sequencing, all 19 alterations
were short variants (12 SNV, 7 InDels). For 17/19 gHRRm, central lab tumor F1CDx re-
cords were available: in all 17 cases, identical tumor alterations were found. Of these
17 tumor HRRm, 16 were evaluable for tumor SGZ prediction of origin or zygosity: 15/
16 germline, with 1/16 somatic; 9/16 homozygous (incl 7/9 BRCA2), with 7/16 hetero-
zygous (incl 2/9 BRCA2). ORR was 31% (5/16) in men with gHRRm and 26% (14/54)
in men without gHRRm (P = 0.7519, 2-sided Fisher exact test). Based on tumor se-
quencing results, annotated using saliva results and SGZ predictions, ORR was 25%
(10/40) in men with gHRRm and 19% (4/21) in men with only somatic HRRm (P =
0.7528). Conclusions: Here we report a 20% incidence of gHRRm for this population of
men with mCRPC preselected based on tumor HRRm status, which may be impacted
by low Ns and assay specific differences in variant calling. In this population, no associ-
ation with differential antitumor activity was observed with gHRRm status as assessed
using germline results alone, or assessed holistically using a combination of tumor and
saliva results and SGZ prediction. Research Sponsor: Pfizer.
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TmPSMA-02: A CD2 endodomain containing double armored PSMA CAR T
with enhanced efficacy and lower immune toxicity. First Author: David
Barrett, TMUNITY Therapeutics, Inc., Philadelphia, PA
Background: Early clinical responses to anti-PSMA Chimeric Antigen Receptor T cells
(CARs) have been observed but much like the leukemia experience, significant toxicity
from macrophage activation (MAS) has also been observed Building on our experience
with a first in-human armoured CAR (TmPSMA-01) targeting PSMA (with a 41BB and
CD3 endodomain) coupled with a dominant-negative TGFBR2 module, where we ob-
served anti-tumor effects but also immune-mediated toxicity, we designed a CAR with
additional armour, a PD1-CD28 switch, to overcome the immune suppressive microen-
vironment and further improve efficacy. We successfully built tricistronic constructs
that expresses the CAR, a dnTGFBR2 module and a switch receptor for PD1 and CD28.
We compared the 41BB endodomain and the CD2 domain, which has shown prelimi-
nary effects reducing cytokine release. We hypothesized that these changes would in-
crease efficacy in immune-suppressive solid tumors while reducing excessive cytokine
release and untoward immune toxicity. Methods: CAR constructs were synthesized into a
self-inactivating lentiviral backbone and CAR T cells manufactured comprising a control
TmPSMA-01 construct and two primary constructs: PSMA-CD2z:dnTGFBR:PD1-CD28
and PSMA-41BBz:dnTGFBR:PD1-CD28. Expression of the CAR as well as T cell
markers were determined by flow cytometry, and CAR affinity for target by Lumicks.
CAR activation and cytotoxicity were assessed by ELISPOT, xCelligence and Celligo
standard assays. A co-culture macrophage activation system was applied to each con-
struct to assess the potential of each construct to induce MAS-like responses. Results: A
significant difference was seen in the MFI of the CAR, with the CD2 based CAR consis-
tently ~50% lower than the 41BB and this correlated to a faster off-rate from target
cells measured by Lumicks. There was no difference in exhaustion or memory markers,
and cytotoxicity across a range of E:T ratios was equivalent between the CD2 and 41BB
constructs. Preliminary data indicated the CD2 endodomain preserved T cell activation
but with lower cytokine release. The CD2 constructs consistently produced significantly
less total IL2 and IFNg after exposure to targets, yet had similar numbers of ELISPOT
positive cells for IL2 and IFNg indicating less cytokine production per kill. This also re-
sulted in significantly less macrophage based cytokines such as IL6 and IL8 in the co-
culture model. Using a cell line knocked out for PDL1/2 and then reengineered for
constitutive PDL1/2 expression, we demonstrated improved speed of killing in the xCel-
ligence system dependent on the PD1:CD28 switch but no increase in cytokine release.
Conclusions: A CD2 based endodomain tricistronic CAR targeting PSMA (TmPSMA-02)
maintained cytotoxicity, memory profile and activation while having a significantly re-
duced risk of inducing macrophage activation. Research Sponsor: Tmunity Therapeu-
tics, Inc.
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Body fat composition as biomarker for clinical outcomes and treatment
tolerance in high-risk prostate cancer. First Author: Anurag Saraf, Harvard
Radiation Oncology Program, Boston, MA
Background: Androgen deprivation therapy (ADT) is a standard of care for high-risk pros-
tate cancer, but treatment tolerance is variable. Prior work has demonstrated the corre-
lation between body composition (BC) and clinical outcomes in prostate cancer.
Specifically, high visceral fat density has been associated with fat depletion phenome-
non and poor prognosis in prostate cancer. However, the interaction of long-term ADT
tolerance and body fat composition is less studied. We investigated if BC could predict
for outcomes and treatment tolerance in patients with high-risk prostate cancer with
planned ADT. Methods: An IRB-approved retrospective review was conducted at a tertia-
ry care center of patients with high-risk (T3a or prostate-specific antigen [PSA] > 20
ng/mL or Gleason score 8-10 or N/M+) prostate cancer who received definitive external
beam radiation therapy (RT) from 2006 to 2013. A previously validated, fully automat-
ed deep learning BC analysis pipeline was performed on RT simulation scans to com-
pute BC at the top of L3 slice, including total skeletal muscle (SM), subcutaneous fat
(SF), and visceral fat (VF) surface area (cm2) and average CT density (Hounsfield Units
(HU)); results were manually validated by experts. BC was stratified by median value.
Adult Comorbidity Evaluation-27 (ACE) was used to measure co-morbidity. Long-term
ADT was defined as > 2 years, tolerance was defined as unplanned discontinuation
> 3-month difference in intended/actual duration of ADT. The association between BC
markers, oncologic outcomes, and treatment tolerance was analyzed using univariable
Cox regression and chi-square test. Results: A total of 207 men were analyzed with a me-
dian follow up time of 10.8 years (range 0.7-17.3y). Median age was 65 (range 42-83),
with 61 (29.4%) patients classified as high-risk, 134 (64.7%) very-high-risk, and 12
(5.8%) N+/M+ at diagnosis. High VF density was associated with worse overall survival
(OS) (HR 1.71, 95%CI 1.09-2.68, p = 0.0204) but not cancer-specific survival (CSS)
(p = 0.08) or biochemical-relapse free survival (bRFS) (p = 0.97). SM and SF density,
as well as area of SM, VF, SF, and total fat were not associated with outcomes. N/M
stage was associated with bRFS (p = 0.0139), and N/M stage (p = 0.0101) and higher
ACE score (p = 0.0218) were associated with OS. Among 88 (42.5%) patients planned
for long-term ADT use, 24 (27%) patients discontinued ADT prior to duration, of which
15 (17%) patients discontinued due to toxicity. BC markers did not correlate with toler-
ance to long-term ADT (p = 0.17). Tolerance to long-term ADT was not associated with
bRFS or OS. Conclusions: High VF density is associated with worse OS but not bRFS or
CSS in high-risk prostate cancer patients, and not associated with adipose area or ADT
tolerance. VF density may be a biomarker of underlying metabolic health in prostate
cancer patients independent of disease, and a potential area of intervention. Research
Sponsor: None.

160 Poster Session

Abiraterone decanoate (PRL-02): Pharmacology of a single intramuscular
(IM) depot injection compared to oral abiraterone acetate (AA) in intact male
rats. First Author: William R. Moore, Propella Therapeutics, Pittsboro, NC
Background: Oral AA is a standard of care for metastatic prostate cancer. The recommended
daily AA 1000 mg dose produces high peak and low trough plasma concentrations that are as-
sociated with safety issues (e.g., hepatotoxicity) and inadequate efficacy, respectively. PRL-02
is a novel abiraterone prodrug undergoing evaluation in patients with advanced prostate cancer
(NCT04729114). In chemically-castrate monkeys, single doses of PRL-02 suppressed andro-
gens for 14 weeks at much lower plasma exposures than AA (Moore et al, ASCO GU 2021). The
present study in intact male rats evaluated the systemic exposures and activity of PRL-02 com-
pared to daily oral AA at 7 and/or 14 days post-treatment start. Methods: Sexually mature male
rats (n=4 per timepoint) were administered a single IM dose of PRL-02 (90 mg/kg), daily AA
(90 mg/kg) or IM/oral vehicle (VEH). Biological samples were collected on Day 7 (PRL-02/VEH;
0h) or Day 14 (PRL-02/AA/VEH; 2, 6 and 24h) post-dosing. Drug and androgen concentrations
were determined by LC-MS/MS. Testicular CYP17 hydroxylase activity was measured ex vivo on
Day 14. Results: The Day 14 plasma exposure from abiraterone was greater from AA (5.6 - 210
ng/mL) than from PRL-02 (1.15 – 1.37 ng/mL). However, for Day 14 tissue exposures (AUC0-
24) from ‘total abiraterone equivalents’ (TAE; concentration of free abiraterone plus abiraterone
from prodrug) were greater from PRL-02 in adrenal, testes, lymph node and bone target tissues
than from oral AA; exposures from AA were only greater in non-target tissues such as liver and
brain (Table). There was no measurable Day 14 CYP17 hydroxylase activity in testes following
PRL-02 or AA dosing; inhibition appeared irreversible from PRL-02 and AA. Compared to VEH,
a single IM dose of PRL-02 resulted in 81% and 75% reductions in plasma testosterone (T) on
Days 7 and 14 post-dose, and an 80% reduction in testicular T on Day 14. Daily AA resulted in
a 98% reduction in plasma T after 14 days. Conclusions: Single-dose IM PRL-02 blocked tes-
ticular CYP17 enzyme activity as effectively as daily AA in intact male rats and produced a du-
rable large reduction in plasma T. The pharmacological activity, tissue and plasma distribution
of TAE from IM PRL-02 in the rat model, along with results from prior monkey model studies,
suggest the potential for a greater therapeutic index than from daily oral AA and support the on-
going evaluation of IM PRL-02 in patients with advanced prostate cancer. Research Sponsor:
Propella Therapeutics.

IM PRL-02 PO AA

Tissue Cmax (ng/mL) AUC0-24 (ng.h/mL) Cmax (ng/mL) AUC0-24 (ng.h/mL)
Adrenal 1,436 11,750 1,378 11,368

Inguinal lymph node 11,029 71,661 3,155 32,872

Femur 118980 1,360,407 291 2,670

Testes 616 12,054 136 1,865

Brain 29 597 2,867 26,765

Liver 144 2,338 2,851 42,052
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Effect of androgen receptor directed therapy in prostate cancer patients with
COVID-19. First Author: Serhan Unlu, Yale University, New Haven, CT
Background: TMPRSS2 is one of the two key enzymes that SARS-CoV-2 requires for its
entry to the cell. TMPRSS2 is regulated by androgen receptor. It is well described An-
drogen Receptor Directed Therapy (ARDT) downregulates the expression of TMPRSS2.
We hypothesized that the ARDT has a protective role in patients with prostate cancer
(PCa) from poor outcome of COVID-19. Methods: A retrospective chart review of PCa pa-
tients with COVID-19 between March to October 2020 in the Yale-New Haven Health
System was performed. Demographics, comorbidities, home medications, laboratory
data, treatment, and clinical outcomes of COVID-19 were collected. ARDT was defined
as the use of GnRH agonist, GnRH antagonist, or androgen receptor antagonist. This
study was reviewed and approved by the Institutional Review Boards of Yale University.
Results: A total of 146 (1.1%) prostate cancer cases were identified from the 13,642
cases of COVID-19. The clinical characteristics are summarized in the table. Twenty-
five (17%) were on active ARDT and 121 (83%) not on ARDT (non-ARDT). The rates of
hospitalization were the same: 52%, between the ARDT and non-ARDT group. Of those
admitted, mean duration of hospitalization were 9.2 days (Range 1-25) and 14.9 days
(Range: 2-47) in ARDT and non-ARDT groups, respectively (p=0.14). Rates of hospital
stay >30 days were 0% versus 14.3% (9/63) in ARDT and non-ARDT groups, respec-
tively (p=0.15). Intubation rates were 0% versus 11% (7/63) for ARDT and non-ARDT
groups, respectively (p=0.21). Mortality rates were 8% and 13.2%, in ARDT and non-
ARDT groups, respectively (p=0.47). Conclusions: The prevalence of PCa was infre-
quent. Despite advanced stage of the cancer in ARDT group, there was a trend toward
decreased severity of COVID-19 and mortality rates compared to non-ARDT group. Our
data support further investigation on a protective role of hormone therapy in PCa pa-
tients with COVID-19. Research Sponsor: U.S. National Institutes of Health.

Non-ARDT(n) ARDT(n) P-Value

Total 121 25

Mean Age 77.2 78.4 0.65

Metastasis(n) 5% (6) 48% (12) <0.0001

Hospitalized (n) 52% (63) 52% (13) >0.99

Mean Hospital Stay Length in days
(Range)

14.9
(2-47)

9.2
(1-25)

0.14

Hospital Stay≥30 days(n/Hospitalized) 14.29% (9/63) 0% (0/13) 0.15

Intubation
(n/Hospitalized)

11.1% (7/63) 0%
(0/13)

0.21

Mortality (n) 13.2% (16) 8% (2) 0.47
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Tumor mutational burden as a predictive biomarker for immune checkpoint
inhibitor versus taxane chemotherapy benefit in metastatic castration-
resistant prostate cancer: A real-world biomarker study. First Author:
Nicolas Sayegh, Huntsman Cancer Institute-University of Utah Health
Care, Salt Lake City, UT
Background: The most useful biomarkers for clinical decision-making identify patients
likely to have improved outcomes on one treatment vs. another. To date, no study has
compared the treatment class-specific outcomes of patients with metastatic castration-
resistant prostate cancer (mCRPC) on Immune Checkpoint Inhibitor (ICPI) vs. taxane
chemotherapy by tumor mutational burden (TMB, mutations/megabase). Methods: Asso-
ciation of genomic data with clinical variables and outcomes in cohort of patients with
mCRPC treated January 2011- April 2021. Longitudinal de-identified clinical data
from ~280 U.S. academic or community-based cancer clinics were derived from elec-
tronic health records, curated via technology-enabled abstraction by Flatiron Health and
linked to genomic testing by Foundation Medicine (FoundationOne or FoundationOne
CDx assays). 45 patients (14 with TMB ≥ 10, 31 TMB < 10) received single-agent anti-
PD1 axis ICPI, 696 (30 with TMB ≥ 10, 666 TMB < 10) received single-agent taxanes,
at discretion of physician without randomization. For time to next therapy (TTNT) and
overall survival (OS) assessments, imbalances between treatment groups were adjusted
with propensity weighting. Results: Overall cohort: Median age: 70 (IQR: 64 – 76), me-
dian PSA: 79.4 (IQR: 19.0 – 254), 108 (18.8%) were ECOG 2+, 644 (86.9%) had re-
ceived prior systemic treatments for mCRPC. Patients receiving ICPI vs. taxanes had
comparable pre-therapy age, PSA, hemoglobin, alkaline phosphatase, prior second gen-
eration novel hormonal therapy use, and prior opioid use, but higher TMB (median 3.5,
IQR: 1.7 – 15 vs. median 2.5, IQR 1.3 – 3.8, p < 0.001), higher ECOG scores (0, 1,
2+ respectively 13.9%, 55.6%, 30.6% vs. 29.4%, 52.6%, 18.8%, p = 0.057), and
greater prior taxane use (73.3% vs. 53.7%, p = 0.01). Among patients with evaluable
PSA response, no difference was observed on taxanes by TMB level. No patients had
PSA decline ≥ 50% on ICPI if TMB < 10, 4 of 9 with TMB ≥ 10 had PSA decline ≥
50%. TMB < 10 receiving ICPI vs. taxanes had worse TTNT (median 2.4 vs. 4.1
months; HR: 2.7, 95%CI: 1.7 – 4.0, p < 0.001) and numerically worse OS (median
4.2 vs. 6.0 months, HR: 1.08; 95%CI: 0.68– 1.7, p = 0.73). In contrast, for TMB ≥ 10
ICPI vs. taxane use was associated with more favorable TTNT (median 8.0 vs. 2.4
months; HR: 0.37, 95%CI: 0.15 – 0.87, p = 0.022) and OS (median 19.9 vs. 4.2
months; HR: 0.23, 95%CI: 0.10 – 0.57, p = 0.0085). Among all 741 patients, 44 had
TMB ≥ 10, 22 had high microsatellite instability (MSI-H), 20 had both. Treatment in-
teractions with TMB ≥ 10 (TTNT: p < 0.001, OS: p = 0.021) were stronger than MSI-H
(TTNT: p = 0.0038, OS: p = 0.080). Conclusions: The results suggest ICPI may be a via-
ble alternative to taxane chemotherapy for patients with mCRPC with TMB ≥ 10, adding
validity to existing FDA approved platform and pan-tumor TMB score cutoff of 10.
Research Sponsor: Foundation Medicine.
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Immune profiling of advanced prostate cancer harboring homologous
recombination deficiency. First Author: Maryam Soleimani, BC Cancer,
Vancouver, BC, Canada
Background: Most patients with metastatic prostate cancer (mPCa) do not derive benefit
from immune checkpoint inhibitors (ICI). Homologous recombination deficiency (HRD)
affects up to 30% of patients with metastatic castrate-resistant prostate cancer
(mCRPC) and is predictive of response to PARP inhibitors. The potential activity of ICI
in this subset of patients is unknown and the tumour microenvironment (TME) associat-
ed with HRD is poorly understood. We used mPCa tumours of patients with known HRD
alterations as a model to study clinically relevant, therapeutically targetable drivers of
tumour immunology. Methods: Archival tumor tissue of patients with known germline or
somatic HRD alterations enrolled in our institutional GU Biobank (n = 13) was used for
immunohistochemistry to evaluate the expression of the following immune markers in
both tumour cells (TC) and stromal lymphocytes (SL): CD8, adenosine receptor 2a
(A2aR), GAL9, IL-2, LAG3, PD-L2, and TIM-3. The same markers were analyzed in un-
treated (n = 104), and neoadjuvant hormone therapy treated (NHT) (n = 16) tissue.
Two-tailed t-test and Pearson R correlations were performed for analysis. Results: Among
screened HRD alterations, BRCA1/2 were the most frequently identified (BRCA1/2 n =
6, FANCC n = 1, FANCD2 n = 2, PALB2 n = 1, CDK12 n = 1, ATR n = 2). CD8+ cells
were primarily localized in the stroma of HRD cohort specimens rather than in the glan-
dular epithelia. The HRD cohort had higher levels of A2aR, in TC and SL (p≤0 .0001
for both). When compared to the untreated cohort, PD-L2 levels were higher in SL of
the HRD cohort (p≤0.05) while lower in the TC (p≤0.01). Lower levels of LAG3 were
found in the HRD cohort TC compared to NHT cohort (p≤0.01). There were significantly
lower levels of GAL9 in the TC of the HRD cohort compared to untreated (p < 0.0001)
tumours. There were no differences in TIM-3 levels between the cohorts. Conclusions:
Evaluation of stromal and tumour cell immune profiling indicates that compared to oth-
er subtypes, mPCa with HRD alteration have a unique immune profile abundant in
CD8+ cell, and high in PD-L2 and A2aR expression. Not only does this indicate an im-
mune active TME but also identifies therapeutically actionable pathways which may
render clinical benefit in this patient population. Research Sponsor: Prostate Cancer
Foundation.
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Genomic classification of clinically advanced major genito-urinary cancers
(GUca) based on methylthioadenosine phosphorylase (MTAP) genomic loss.
First Author: Philippe E. Spiess, Moffitt Cancer Center & Research
Institute, Tampa, FL
Background: Novel treatments for clinically advanced GUca including castrate resistant prostate
ca (PC), bladder urothelial ca (BUC) and clear cell renal ca (ccRCC) are widely needed. Recent-
ly, the targeting of cancer cells with arginine accumulation caused by MTAP loss has emerged
as a new synthetic lethality-based anti-cancer program. Methods: 8,436 mCRPC, 2,683 BUC
and 841 ccRCC underwent hybrid-capture based comprehensive genomic profiling (CGP) to
evaluate all classes of genomic alterations (GA). Tumor mutational burden (TMB) was deter-
mined on up to 1.1 Mbp of sequenced DNA and microsatellite instability (MSI) was determined
on up to 114 loci. PD-L1 tumor cell expression was determined by IHC (Dako 22C3). Results:
1.3% of PC, 24.2% of BUC and 5.5% of ccRCC featured MTAP loss. There were no significant
age or gender differences associated with MTAP loss. CDKN2A/B loss ranged from 94% in
ccRCC to > 99% in PC and BUC. The GA/tumor frequencies were similar when CDKN2A/B GA
are excluded. In PC, GA in TP53, PTEN and BRCA1 were more frequent, while GA in AR,
CDK12, RB1 and BRCA2 were less frequent in cases withMTAP loss. In BUC, GA in TSC1 and
FGFR3 were more frequent and GA in RB1and TP53 were less frequent in cases with MTAP
loss. In ccRCC, GA in NF2 were more frequent in cases with MTAP loss, while GA in VHL and
PBRM1 were less frequent in cases with MTAP loss. “Targetable” kinase GA were rare in all
groups, except for FGFR3 GA inMTAP loss BUC. Immunotherapy (IO) putative biomarkers var-
ied among tumors, with MSI-high status less frequent and TMB ≥ 10 mut/Mb more frequent in
BUCMTAP-intact than BUC with MTAP loss. PD-L1 expression was similar except for high PD-
L1 expression more frequent in MTAP-intact BUC. Conclusions: When compared with PC and
ccRCC, the clinical development of novel drugs, such as PRMT5 and MTA2 inhibitors in GUca
will likely be focused on BUC given the 24% frequency of MTAP loss in that tumor type. CGP
of PC, BUC and ccRCC reveal significant differences in GA in MTAP-intact and tumors with
MTAP loss, which may impact future combinatorial clinical trial designs. Research Sponsor:
Foundation Medicine Inc.

Prostate Carcinoma Bladder Carcinoma Clear Cell Renal Cell Carcinoma

1.3% MTAP Loss 24.2% MTAP Loss 5.5% MTAP Loss

PC
MTAP Intact

(8326)

PC
MTAP
Loss
(110)

P
Value

UBC MTAP
Intact
(2033)

UBC MTAP
Loss
(650) P Value

ccRCC MTAP
Intact
(795)

ccRCC
MTAP
Loss
(46)

P
Value

PTEN 30.5% 48.2% =
.0002

4% 6% NS 20% 12% NS

TSC1 0.2% 0% NS 7% 26% <
.0001

4% 6% NS

FGFR3 0.1% 0% NS 13% 33% <
.0001

0.1% 0.1% NS

MSI High 2.8% 0.9% NS 1% 1% NS 0% 0% NS

Mean TMB 2.6 3.8 =
.0002

11.2 8.5 P <
.0001

2.9 2.2 NS

TMB≥10
mut/Mb

5.8% 3.6% NS 41% 30% P <
.0001

1% 0% NS
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Blood-based tumor mutational burden from circulating tumor DNA and
immune checkpoint inhibitors in advanced prostate cancer. First Author:
Grant Rauterkus, Tulane Cancer Center, New Orleans, LA
Background: A prior study of patients with advanced cancers treated with immune
checkpoint inhibitors (ICI) associated improved overall survival with tissue tumor muta-
tional burden above the 80th percentile in each histology (tTMB-H). TMB can also reli-
ably be calculated via liquid biopsy (bTMB), and trends higher than tTMB in analogous
tumors. Here, we generate a plasma-informed benchmark for bTMB-H in advanced
prostate cancer and report preliminary data from an ongoing multi-institutional case se-
ries of patients treated with ICI. Methods: Circulating tumor DNA (ctDNA) next genera-
tion sequencing (NGS) results from 3,504 patients with advanced prostate cancer who
received a Guardant360 liquid biopsy within a 12-month period were analyzed. The
80th percentile of TMB was defined as the benchmark for bTMB-H in this cohort, and
prevalence of microsatellite instability (MSI-H) was determined. Subsequently, clinical
data were collected from patients across five institutions who received pembrolizumab
based on bTMB scores or other tumor characteristics (i.e. CDK12 mutation). Results:
Overall, mean and median bTMB were calculated as 12.34 mut/Mb and 8.61 mut/Mb,
respectively (range: 0 – 1164.75 mut/Mb). The 80th percentile of bTMB was 13.4 mut/
Mb and the 90th percentile was 16.6 mut/Mb. 2.6% of patients were both MSI-H and
bTMB-H. No patients with bTMB< 13.4 mut/Mb (TMB-L) were found to be MSI-H. Ten
patients from five institutions received pembrolizumab (8 monotherapy) after a median
of 4.5 lines of prior therapy (Table). Four patients were MSI-H. The 3 patients in the co-
hort with PSA decreases > 50% had both MSI-H and bTMB ≥ 13.4 mut/Mb. Per RE-
CIST criteria, disease was controlled (CR, PR, SD) in 6 of 7 (86%) patients with bTMB
scores ≥ 13.4 mut/Mb. Conclusions: These data continue to affirm that ctDNA NGS is a
practical and cost-effective means of assessing potential predictors of ICI activity in pa-
tients with advanced prostate cancer. Preliminary data from this growing cohort of pa-
tients who have received ICI guided by bTMB scores and other molecular parameters
identified via ctDNA NGS, including MSI-H, demonstrate a clinical benefit from thera-
py. Further studies are warranted for contextualizing individual tumor bTMB scores with
established, pathology-specific benchmarks. Research Sponsor: None.

Patient Age bTMB (mut/Mb) Days from G360 to start of ICI Pre- ICI PSA Days on ICI (ongoing*) Decrease in PSA >50% ORR

1 65 36.36 35 700.53 53* N/A PR

2 70 184.49 13 0.01 134* N/A PR

3 67 59.82 15 10.2 55* Yes N/A

4 73 16.59 39 7.5 76* No SD

5 65 13.4 12 125 63* No SD

6 83 3.83 48 6.75 64 N/A PD

7 81 19.33 20 14.53 131 Yes PR

8 88 14.35 121 7.2 221 Yes PR

9 74 24.84 42 92.3 63 No PD

10 63 9.57 7 31.8 24 No N/A
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Quantifying molecular imaging patterns of treatment response or progression
using a novel traffic light workflow within a prospective phase I/II trial of
177LuPSMA-617 and NOX66 (LuPIN). First Author: Sarennya
Pathmanandavel, Department of Theranostics and Nuclear Medicine, St
Vincent’s Hospital, Sydney, Australia
Background: 177Lutetium PSMA-617 (LuPSMA) is an effective therapy for metastatic cas-
trate-resistant prostate cancer (mCRPC). However, treatment resistance may occur. We de-
veloped a quantitative workflow for serial PSMA PET/CT to optimise predictive and
prognostic imaging biomarker capability for progression free (PFS) and overall survival (OS).
Methods: 56 men with mCRPC previously treated with taxane chemotherapy and androgen
signaling inhibitor were enrolled, receiving up to 6 doses of LuPSMA and a radiation sensi-
tizer idronoxil (NOX66). 68Ga-PSMA-11 PET/CT was performed at study entry and exit. Traf-
fic Light (TL) quantification workflow was developed to track changes in both tumour volume
and intensity at a total body and lesional level. Lesions were classified as responding in
green (>30% decline in volume), stable in yellow (<30% change in volume/intensity), pro-
gressive in red (>30% increase in volume/intensity, or new). Overall response pattern was
categorised as responding (green/yellow), low volume red (<50% progressive disease) or
high volume red (>50% progressive disease). TL workflow results were correlated with PFS
and OS. Results: 37/56 men underwent both entry and exit imaging. The median PSA de-
cline was 77% (IQR 34-92%), and 70% (26/37) achieved PSA response >50%. PSA pro-
gression occurred in 54% (20/37) at exit imaging. Median PFS was 8.6 months (95%CI
5.6-11.6) and median OS 22 months (95% CI 18.6-25.6). 95% (35/37) had reduction in
PSMA SUVmax (-26.1 (IQR +11.7 to -89.4)) and SUVmean (-3.3 (+2.9 to -14.2)). PSMA
total tumor volume reduced in 68% (25/37) (median -0.64 liters (range +1.44 to -1.1)). On
TL workflow, 24% (9/37) had responding/stable disease (green/yellow), 76% (28/37) had
progressive disease (red) of whom 41% (15/37) had low volume progression and 35% (13/
37) high volume progression. Men with high volume progression had worse OS compared to
responders (HR 0.18 (0.05-0.59), p 0.005), and low volume progression (HR 0.30 (0.11-
0.80), p 0.02). 68% (19/28) had progression on both TL workflow and PSA, while 32%
(9/28) had progression on TL workflow without PSA progression. In multivariable analysis,
TL workflow and PSA progression at time of exit scans were independent predictors of OS
(Table). Conclusions: This study demonstrates the feasibility of characterizing lesional re-
sponse on molecular imaging with a quantification TL workflow. TL workflow response inde-
pendently correlated with survival outcomes, indicating serial PSMA PET has prognostic
biomarker potential. Clinical trial information: ACTRN12618001073291. Research Spon-
sor: Cancer Institute of New South Wales., Pharmaceutical/Biotech Company.

Multivariable Cox regression analysis for OS.

Variable Hazard ratio (95%CI)

TL workflow response
Responder
Low vol (<50%) progression
High vol (>50%) progression

Overall p=0.02
1.0

1.3 (0.4-4.7)
4.7 (1.2-18.4)

PSA progression at time of exit scans 5.5 (1.9-16) p=0.002
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Clinical and molecular features of low prostate-specific membrane antigen
(PSMA) expression in patients (pts) with metastatic castration resistant
prostate cancer (mCRPC). First Author: Ivan de Kouchkovsky, University of
California San Francisco, Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA
Background: Low PSMA uptake on positron-emission tomography is seen in up to 30% of mCRPC pts
and represents a clinically distinct subgroup with adverse outcomes. We assessed transcriptional and
clinical features associated with low PSMA (FOLH1) gene expression in mCRPC. Methods: A retrospec-
tive analysis of mCRPC biopsy samples with RNA-seq data was undertaken. Normalized FOLH1 expres-
sion was compared across histologic subtypes and sites of disease. We assessed the association
between FOLH1 expression, selected androgen receptor (AR) target genes, master regulators of neuro-
endocrine differentiation, and previously validated AR activity and treatment-associated small cell neu-
roendocrine carcinoma (t-SCNC) transcriptional signature scores using Pearson correlations.
Associations between FOLH1 and both PSA50 response to subsequent AR-targeted therapy and overall
survival (OS) were examined by logistic regression and Cox proportional hazard models, respectively. Re-
sults: Samples from 97 pts were identified, of which 18% harbored t-SCNC histology. 45% of pts had
visceral metastases at the time of biopsy, and 41% received subsequent AR-targeted therapy. Median
FOLH1 expression was lower in pts with visceral metastases vs no visceral metastases (14.7 vs 15.6,
p = 0.02) but was not significantly different across t-SCNC vs adenocarcinoma biopsies (14.3 vs 15.4,
p = 0.13). FOLH1 expression was positively correlated with AR transcriptional activity and AR target
genes, and negatively correlated with master regulators of neuroendocrine differentiation and t-SCNC
transcriptional signature scores (Table). Low FOLH1 expression did not predict PSA50 response to sub-
sequent AR-targeted therapy (OR 0.97, p = 0.8), but was associated with shorter OS on univariate anal-
ysis (HR 1.09, 95% CI 1.02-1.16, p=0.01). A post-hoc analysis revealed a trend towards decreased
median OS in pts with FOLH1 expression <12 (7.5 vs 17.1 months, log-rank p = 0.06). Conclusions: In
this retrospective analysis of mCRPC pts, low FOLH1 expression was associated with transcriptional fea-
tures of t-SCNC, decreased AR activity, and shorter OS. These findings are hypothesis-generating and
prospective validation is needed. Research Sponsor: None.

Pearson correlation coefficients (r) between FOLH1 expression, selected AR-target genes, master regulators of neuroendocrine differentiation, and t-
SCNC and AR-activity transcriptional signatures.

r p-value FDR

AR-target genes
KLK3
STEAP2
NKX3.1
FOXA1

0.62
0.60
0.49
0.44

<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001

Master regulators of neuroendocrine differentiation
FOXA2
PEG10
POU3F2
PDX1
SOX2

-0.35
-0.18
-0.21
-0.21
-0.23

<0.001
0.080
0.037
0.035
0.027

0.001
0.104
0.068
0.068
0.065

Transcriptional signature scores
t-SCNC
AR-activity

-0.36
0.22

0.001
0.059

0.004
0.09

FDR, False discovery rate.
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ADAM: A multicenter, non-interventional, prospective cohort study for
determination of prevalence of homologous recombination repair genes
mutations (HRRm) in metastatic castrate-resistant prostate cancer
(mCRPC)—Interim analysis. First Author: Boris Alexeev, National Medical
Research Radiological Center, Ministry of Health of the Russian
Federation, Moscow, Russian Federation
Background: The HRRm detection is used to prescribe PARP inhibitors in mCRPC pa-
tients. The frequency of HRR alterations has been investigated in several clinical stud-
ies, but the prevalence of HRRm in real clinical practice remains unclear. We
conducted the first study to evaluate prevalence of HRRm in mCRPC patients in Russia.
This interim analysis is aimed to provide HRRm rate in real practice in Russian popula-
tion. Methods: Patients with mCRPC and available tumor tissue samples (FFPEs) were
enrolled from October 2020 till May 2021. Samples were analyzed in 3 labs. Target en-
richment using multiplex PCR and library preparation of genes involved in HRR
(BRCA2, BRCA1, RAD54L, FANCL, BARD1, ATM, CHEK1, RAD51B, PALB2,
RAD51D, CDK12, RAD51C, BRIP1, CHEK2) was performed using three different tech-
niques: GeneReader NGS System (QIAGEN), KAPA HyperPlus and SeqCap EZ Choice
(Roche) and in-house targeted NGS-panel. For last 2 sequencing was performed using
MiSeq (Illumina). Results: In this interim analysis we included 331 mCRPC patients
from 20 sites with median age 67 years, 86,7% caucasian. Family or personal history
of oncological diseases had 66 (20%) of pts 300 FFPEs were analyzed by NGS, 31
(9%) were not valid (poor quality/not enough DNA). HRRm rate is 19,7% (59/300).
Most frequently mutated genes ( > 1%) listed in the table below. Other mutations
(RAD51B, RAD51C, BARD1, FANCL, RAD51D, RAD54L) were detected in 1-2 cases
per gene. Conclusions: This first systematic analysis of HRRm in Russian population of
mCRPC patients showed general consistency with previously reported HRRm data
(19,7% in our trial in comparison with 27.9% in PROfound trial). Lab approach using
different techniques in real practice has to be established. Research Sponsor:
AstraZeneca.

Mutated gene No. of cases % from positive
% from all pts

(N = 300) positive+negative

BRCA2 14 24% 4,7%

ATM 13 22% 4,3%

BRCA1 7 12% 2,3%

CHEK2 6 10% 2,0%

CDK12 4 7% 1,3%

PALB2 4 7% 1,3%

BRIP1 3 5% 1,0%

170 Poster Session

Molecular testing for prostate cancer in Greek patients. First Author:
Michael Liontos, Haematology- Oncology Unit, Department Of Clinical
Therapeutics, Alexandra Hospital, National and Kapodistrian University
of Athens, Athens, Greece
Background:Molecular testing for mutations in genes related to homologous recombination repair (HRR)
and microsatellite instability (MSI) is suggested for patients with advanced prostate cancer by interna-
tional guidelines. Recently, olaparib has been approved for patients with metastatic castration resistant
prostate cancer patients that bear mutations in BRCA1/2 genes in Europe. In Greece, molecular testing
for prostate cancer patients is not reimbursed. In this setting we describe our experience from investi-
gating the molecular profile of patients with advanced/metastatic disease. Methods: We retrospectively
collected clinicopathological data of patients treated in our center for advanced/metastatic prostate can-
cer whose tumours were subjected to whole exome sequencing analysis for a panel of 58 genes includ-
ing BRCA1/2. All patients provided written informed consent and the study was approved by the local
ethics committee. Results: Tumor samples from 37 patients with advanced or metastatic prostate can-
cer were analyzed. Median age of the patients was 60.2 years (25th-75th percentile 54.4-63.9 years)
and most of them (19/37, 51.4%) were presented with de novo metastatic disease. Clinicopathological
characteristics of the patients are presented in the table. Eight samples (21.6%) were evaluated as in-
adequate to perform further analysis. In the remaining 29 cases, no BRCA1/2 mutations were detected.
Instead, 7 patients had mutations in HRR-related genes, including 3 patients with ATM mutations, two
in CHEK2, one in CHEK1 and one in RAD50. TP53 mutations were found in 8 patients (21.6%) and
PTEN mutations in 2 (5.4%). Newer Hormonal Treatments were used as first-line treatment in mCRPC
in 24 patients (64.9%), while 6 received docetaxel. Median PFS in first-line mCRPC was 12.0 months
(95% CI 9.7-14.3) in the whole population and did not differ significantly in patients with HRD muta-
tions (11.8 months) or TP53 mutations (11.8 months). Two patients with ATM mutations received ola-
parib as fourth and fifth line of treatment respectively with stable disease as best response. Conclusions:
Biomarker driven targeted therapies are currently available for mCRPC patients. In our cohort, molecular
testing was negatively affected by the poor quality of archival tissues in a significant percentage of pa-
tients. However, mutations in HRR-related genes were found in almost 20% of patients with possible
therapeutic implications. Therefore, it is necessary to have a reimbursed molecular testing for prostate
cancer patients in Greece. Research Sponsor: None.

Characteristic N (%)

Gleason group at diagnosis
1
2
3
4
5
Missing

2 (5.4%)
5 (13.5%)
6 (16.2%)
11 (29.7%)
11 (29.7%)
2 (5.4%)

Initial stage at diagnosis

II
III
IV
Missing

1 (2.7%)
12 (32.4%)
21(57.3%)
3 (8.1%)

Initial treatment of localized disease
Prostatectomy
Radiotherapy and ADT
ADT only
Not applicable
Missing

11 (29.7%)
2 (5.4%)
2 (5.4%)

19 (51.4%)
1 (2.7%)
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Liquid biopsy AR/enhancer alteration detection before AR-targeted therapy
and correlation with survival in metastatic castrate-resistant prostate cancer
patients. First Author: Alexander Shiang, Division of Cancer Biology,
Department of Radiation Oncology, Washington University School of
Medicine, St. Louis, MO
Background: Patients with metastatic castrate-resistant prostate cancer (mCRPC) have a
variety of different systemic therapy options, yet survival outcomes remain poor. To min-
imize the chance of rapid resistance, it is critical to be able to personalize therapy up-
front. We previously developed a cell-free DNA liquid biopsy assay that tracks
alterations in the androgen receptor (AR) locus, including its upstream enhancer (En-
hanceAR-Seq). This assay demonstrated the ability to stratify patients based on resis-
tance to AR-directed agents after treatment started (Dang and Chauhan et al., JCO PO,
2020). Here we evaluated if the same approach can accurately risk-stratify patients
with mCRPC prior to the initiation of first-line AR-targeted therapy. Methods: We per-
formed EnhanceAR-Seq on plasma cell-free DNA samples from 55 mCRPC patients pri-
or to the initiation of AR-targeted therapy. Forty-seven patients were treated with
Abiraterone and eight with Enzalutamide. Five patients were excluded due to having al-
ready received AR-targeted therapy or being lost to follow-up. Kaplan-Meier analysis
was performed, and progression-free survival (PFS) and overall survival (OS) were as-
sessed in relation to AR/enhancer locus status (wild-type vs. altered). Results: Median
follow-up time was 30 months. EnhanceAR-Seq noninvasively detected AR/enhancer lo-
cus alterations in 36% (18/50) of the patients in our cohort, while 64% (32/50) were
determined to be wild-type. Alterations detected by the assay were AR amplification
(12/18), AR nonsynonymous single nucleotide variants (4/18), AR truncation (2/18),
and AR enhancer amplification (13/18). Eleven patients had both AR gene body and en-
hancer amplifications present. Strikingly, patients with AR/enhancer alterations de-
tected in plasma cell-free DNA were found to have significantly worse outcomes, with
median PFS of 16.3 (wild-type) vs. 10.8 months (altered) (p = 0.046; HR = 2.10), and
OS trending toward significantly different with median 34.3 (wild type) vs. 24.7 months
(altered) (p = 0.19; HR = 1.05). Conclusions: AR/enhancer locus alterations in patients
with mCRPC, as detected noninvasively by EnhanceAR-Seq, corresponded with signifi-
cantly worse PFS and trended toward significantly worse OS. Our results support the
role of cell-free DNA AR/enhancer locus alterations as prognostic, and potentially pre-
dictive, biomarkers that enable more precise upfront risk stratification and treatment
personalization. Research Sponsor: U.S. National Institutes of Health., Other Founda-
tion, Cancer Research Foundation Young Investigator Award, American Cancer Society
Institutional Research Grant, Prostate Cancer Foundation Young Investigator Award,
Sidney Kimmel Scholar Award, Galen Hoskin and Dina Wolkoff Giving Fund, LEAP GAP
FUND GRANT at Washington University in St Louis.
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Correlation of ABI1 and PTEN expression during prostate tumor progression.
First Author: Leszek Kotula, Upstate Medical University, Syracuse, NY

Background: Mechanisms of tumor invasion are not well defined. PTEN, a
key tumor suppressor frequently inactivated in epithelial cancers, acts as a
central node that controls tumor invasion. Despite PI-3 kinase-phospho-Akt
pathway activation resulting in enhanced tumor growth, prostate tumors
with PTEN loss undergo p53-mediated senescence that restricts tumor inva-
sion. Methods: ABI1 downregulation is associated with epithelial-mesenchy-
mal transition in highly invasive prostate tumors; these tumors frequently
loose PTEN; therefore we set to examine genetic interaction of ABI1 and
PTEN using novel mouse model of prostate cancer. We analyzed the correla-
tion of ABI1 and PTEN expression in human PCa tumor tissue. Results:
Here, using Abi1/Pten KO mouse model we identified a novel mechanism
that guards tumor invasion. In Pten-null tumors upregulation of Abi1 leads
to sequestration of activated Src kinase. In the absence of Abi1, this regula-
tion is lost leading to activation of non-canonical WNT-SRC-STAT3 axis and
enhanced invasion through activation of MMP2 activity. This molecular
mechanism explains progression of tumors with Pten loss from PIN to inva-
sive carcinoma upon concomitant Abi1 inactivation. In human tumors with
low Abi1 and Pten are associated with aggressive phenotype, biochemical
recurrence and metastasis. Conclusions: ABI1 acts as failsafe mechanism in
PTEN null tumors by restricting SRC-mediated tumor invasion. ABI1 might
have a predictive value in clinical setting in context of PTEN levels.
Research Sponsor: U.S. National Institutes of Health.
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Circulating tumor DNA responses to high-dose testosterone injections in
CRPC patients. First Author: Sydney Caputo, Tulane University, New
Orleans, LA

Background: Some proportion of men with CRPC have favorable responses to
high doses of testosterone (HDT) and some do not. Genomic determinants
of these responders and non-responders are poorly understood. Herein
ctDNA predictors of response are assessed using a responder/non-responder
analysis. Methods: All men with CRPC had been pretreated with abiraterone,
enzalutamide, or both. A ctDNA test was obtained prior to high doses of tes-
tosterone (administered as a dose of 400 mg IM testosterone cypionate ev-
ery 3-4 weeks). Guardant 360 was used to analyze ctDNA (with an allelic
fraction cut-off of > 0.5%) to ascertain the presence or absence of patho-
genic mutations. Lower allelic fractions were not analyzed. Responders had
a PSA decline of 50% or more (N = 16), non-responders received at least
two doses of testosterone but never had any PSA decline at all (N = 20). All
patients were treated at Tulane Cancer Center. Results: AR amplifications
were more commonly detected (p = 0.036) pre-treatment in the ctDNA of
responders (5/16) as compared to non-responders (1/20). No differences
were found in those with common AR mutations; T878A was detected in 2/
16 responders and 2/20 non-responders, L702H was detected in 1/16 res-
ponders and 2/20 non-responders. No differences were seen with regard to
TP53 mutations, 6/20 non-responders and 7/16 responders. Non-AR/non-
TP53 mutations were not distinct in the two groups but trended (P = 0.15)
toward being more common in non-responders (5/16 in responders versus
11/20 non-responders). Pre- and post- ctDNA analyses were conducted in
5/6 patients for those with AR amplification at baseline. In all 5 of these pa-
tients, the degree of AR amplification diminished after testosterone injec-
tions. Conclusions: In this analysis of CRPC patients who were responders
and non-responders to 400 mg testosterone cypionate q 3-4 weeks (post-
abiraterone and/or enzalutamide), only AR amplifications in ctDNA were
predictive of response. In all measured patients, the degree of AR amplifica-
tion in the ctDNA diminished after testosterone injections. Research Spon-
sor: None.

174 Poster Session

Lipidomic profiling in patients with heavily pretreated castration-resistant
prostate cancer. First Author: Carlo Cattrini, "Maggiore della Carit�a"
University Hospital, Novara, Italy
Background: Despite the advent of chemotherapy and androgen-receptor signaling inhib-
itors (ARSi), patients with metastatic castration-resistant prostate cancer (mCRPC) still
show poor prognosis and reduced survival. The selective pressure induced by treatments
favors the activation of alternative metabolic pathways that allow the persistence of can-
cer cells in unfavorable conditions. This study aimed at assessing the lipidomic profiles
of patients with mCRPC, in order to identify lipid species potentially useful to predict
for prognosis and response to therapies. Methods: Plasma samples were collected from
patients with mCRPC who were starting a first-line treatment for mCRPC (1L) (n = 30)
and from those who had already received at least two lines of treatment for mCRPC
( > 2L) (n = 19), including at least one ARSi and a taxane. Lipids were extracted from
plasma samples using a modified Matyash method employing a mix of cold MeOH and
MTBE and containing a mix of deuterated standards (Splash Lipidomix). Lipids were
then analyzed with an untargeted lipidomic approach using an UHPLC Vanquish system
coupled with a Q-Exactive Plus instrument. T-test was then applied to identify lipid spe-
cies and classes that were differentially expressed in 1L vs < 2L patients. Results: We
identified and quantified a total of 907 plasma lipids. Overall, 68 lipid species were sig-
nificantly dysregulated in > 2L compared to 1L plasma samples. 56 species were found
to be upregulated, whereas 12 were downregulated, with a fold change (FC) > 1.3 or <
0.75 and a p-value < 0.05. At the level of lipid classes, > 2L patients showed higher
levels of acylcarnitine (CAR), diacylglycerols (DG), phosphatidylethanolamine (PE) and
triacylglycerols (TG). The following lipids showed the highest FC: DG28:2 = 4.2;
CAR14:0 = 3.7; CAR20:1 = 2.6; CAR18:0 = 2.3; PE40:6 = 2.3. Conversely, signifi-
cantly lower levels of specific phosphatidylcholines (PC) and sterols (ST) were found in
> 2L compared to 1L patients. The following species showed the lowest FC: PCO-39:3
= 0.52; ST29:1;O;S = 0.55; PC36:5 = 0.55; PC36.4 = 0.60. These results suggest
that patients with strongly pretreated mCRPC show higher levels of lipid species in-
volved in the switch between the glucose and fatty acid metabolism. We also found a
dysregulation of ceramides and sphingomyelins which are well-known lipid species in-
volved in apoptosis and cancer progression. Specific lipids warrant further investigation
to be used as potential prognostic and predictive biomarkers in patients with mCRPC.
Conclusions: Using a quantitative mass spectrometry approach, we investigated the dys-
regulation of lipids and lipid metabolism in mCRPC patients at different disease stages.
We found that specific lipid species show differential levels in patients pretreated with
ARSi and chemotherapy, compared to those who are naïve to these treatments, paving
the way for further investigations in this field. Research Sponsor: University of Eastern
Piedmont (UPO), Italian Ministry of Health funds (5 x 1000 and Ricerca corrente) of
IRCCS San Martino Polyclinic Hospital, Genoa, Italy.
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Analysis of the role of PI3K-AKT and DNA damage repair (DDR) genomic
biomarkers as predictors of clinical outcomes in nonmetastatic castration-
resistant prostate cancer (nmCRPC). First Author: Richard Gagnon,
University of Calgary Cumming School of Medicine, Calgary, AB, Canada

Background: Clinically relevant outcomes in nmCRPC treated with androgen
receptor-axis-targeted therapies (ARAT) may be inferior in patients with tu-
mors harboring mutations bypassing androgen receptor signalling. This final
update of a retrospective, multicenter analysis explores the association be-
tween genomic mutations in the PI3K-AKT and DDR signalling pathways
with ARAT treatment outcomes in nmCRPC patients. Methods: Relevant
clinical endpoint were collected for high-risk nmCRPC patients treated with
an ARAT at APCaRI affiliated cancer centers, including median metastasis-
free survival (MFS), overall survival (OS), PSA decline ≥ 50% (PSA50), and
second progression free survival (PFS2). Archival tumor tissue was accessed
for next generation gene sequencing, examining for genomic alterations in
500 genes, including those involved in the DDR and the PI3K-AKT signal-
ling pathways. Comparison of outcomes of patients with DDR and PI3K-AKT
pathway mutations was conducted using Cox proportional hazards regres-
sion using wildtype cases as the reference group, adjusting for PSA doubling
time and pelvic lymphadenopathy. Results: Of the 37 patients included, 30
(82%) received apalutamide, 5 (13%) received darolutamide, and 2 (6%)
received enzalutamide. 10 patients (27%) had PI3K-AKT pathway muta-
tions (4 PTEN, 3 PIK3Ca, 2 PIK3C2G, 1 PIK3C2b), 8 patients (22%) had
DDR gene mutations (3 ATM, 2 CHEK1, 1 BRCA2, 1 CDK12, 1 CHEK2, 1
FANCD2, 1 FANCL), and 1 patient (3%) had 2 MLH1 mutations (microsat-
ellite instability). Of those who had subsequent treatment, 1 received enza-
lutamide and 5 received abiraterone. Patients with PI3K-AKT pathway
mutations had significantly shorter MFS (4.8 mo; HR 4.2; 95% CI 1.2 –

15.0; p = 0.025). Those with DDR mutations had a trend towards shorter
MFS (23.3 mo HR 3.7; 95% CI 0.71 – 13.4; p = 0.134). OS data remains
immature. 4 (11%) patients did not achieve PSA50, including a patient
with 2 MLH1 mutations. Conclusions: This final analysis demonstrates that
nmCRPC with PI3K and DDR signalling pathway mutations have poor clini-
cal outcomes when treated with ARAT, likely secondary to decreased reli-
ance on the androgen receptor signalling pathway. These results highlight
the potential value of exploring targeted therapies, such as PARP or AKT in-
hibitors in patients with these mutations. Research Sponsor: Bayer Canada,
Jansen Canada.
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Patient derived tumor xenograft study with CDK4/6 inhibitor plus AKT
inhibitor for management of metastatic castrate resistant prostate cancer.
First Author: Adam McLain Kase, Mayo Clinic Florida, Jacksonville, FL
Background: Despite androgen deprivation therapy, prostate cancer will develop resis-
tance known as castrate resistant prostate cancer (CRPC). Androgen signaling is associ-
ated with pathways that influence cell proliferation and survival via cell cycle regulation.
AR signaling results in inactivation of Rb tumor suppressor by way of AKT and reduction
in intrinsic CDK4/6 inhibitors. Since PTEN loss is found in 40% of mCRPC and AKT
pathway is a mechanism of CDK4/6 inhibitor resistance, we hypothesize adding an AKT
inhibitor to a CDK4/6 inhibitor will have synergistic activity while delaying CDK4/6 in-
hibitor resistance. Preclinical xenografts have been shown to recapitulate patient re-
sponse, therefore, can be used to guide clinical trials using novel combinations.
Methods: We have established patient derived tumor xenograft models (GUR-017M,
TMA-027 and PRJ-88T) from patients with mCRPC with each having a unique genomic
alteration profile. In the clinical setting, GUR-017M was resistant to abiraterone, enza-
lutamide, cabazitaxel and had exposure to docetaxel. TMA-027 and PRJ-88T were re-
sistant to enzalutamide. We combined a CDK4/6 inhibitor with an AKT inhibitor and
treated each of these patient tumors in NOD-SCID mice for a total duration of 40 days.
Mice were implanted and separated into 4 groups (placebo, CDK4/6 inhibitor, AKT in-
hibitor and CDK4/6 + AKT inhibitor) with 10-13 mice in each group. Tumor volumes
were measured twice a week. For GUR-017M, abemaciclib (50 mg/kg) was combined
with MK2206 (120 mg/kg) and was compared to each placebo and each single agent
alone. For TMA-027, palbociclib (50 mg/kg) was combined with ipatasertib (50 mg/kg).
After 40 days, tumors were harvested for immunohistochemistry analysis. PRJ-88T was
grown as 3D spheroids in ultra-low attachment plates and treated with palbociclib + ipa-
tasertib (10 uM-100uM) to evaluate for synergy. Results: GUR-017M and TMA-027
showed significant delayed tumor growth compared to placebo or either single agent
alone. In the GUR-017M group, the final mean tumor volume for the combination group
was 149 mm3, compared to 377 mm3 (abemaciclib), 358 mm3 (MK2206) and 527
mm3 placebo group, representing a percent decrease compared to control by 72%,
29%, and 32%, respectively. For TMA-027, the final mean tumor volume for the combi-
nation group was 102 mm3, compared to 259 mm3 (palbociclib), 416 mm3 (ipataser-
tib), and 402 mm3 placebo group, representing a percent decrease compared to control
by 75%, 36%, and 4%, respectively. PRJ-88T 3D spheroids showed synergy with pal-
bociclib + ipatasertib. In vivo experiments using PRJ-88T are in progress. Conclusions:
The preclinical results show combining CDK4/6 inhibitors with AKT inhibitors is a prom-
ising treatment strategy and provides the basis for a clinical trial in patients with
mCRPC. Research Sponsor: 2021 Cancer Focused Research Team.
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Evaluation of ctDNA alterations in mCRPC patients with germline pathogenic
mutations. First Author: Malcolm Light, Tulane University, New Orleans,
LA

Background: Germline alterations are found in approximately 12-17% of CRPC
patients. Similarly, evaluating tumoral changes with circulating tumor DNA
(ctDNA) has become an increasingly useful tool for understanding mechanisms
underpinning disease progression. In this study, we evaluated both germline and
somatic genetic changes in patients with mCRPC. Methods: Patients included
had germline screening and ctDNA analyzed with the Guardant 360 assay. All pa-
tients were CRPC at the time of Guardant testing. Germline alterations were clas-
sified as pathogenic/likely-pathogenic or not pathogenic. Only ctDNA alterations
with an alleleic fraction greater than 0.5% were included in analyses. Additional
evaluation of CRPC status, treatment history, family history and other clinical co-
variates are ongoing. Chi-square and Fischer’s Exact tests were used for compari-
son of cohorts. Results: A total of 168 Caucasian CRPC patients had Guardant
360 testing at time of progression and germline testing between 2015-2021.
61% (n = 102/168) of patients have previously had treatment with abiraterone,
49% (n = 82/168) have had Enzalutamide and 40% (n = 68/168) have had treat-
ment with taxanes. 12% (n = 20/168) of CRPC patients had a pathogenic/likely-
pathogenic (P/LPv) germline alteration, 46% (n = 77/168) had a germline variant
of unknown significance (VUS), 42% (n = 71/168) were germline negative. CRPC
patients with pathogenic germline mutations were significantly more likely to
have subsequent somatic alterations in BRCA2 (OR = 5.05, 95% C.I. (1.11,
23.01), p = 0.055), NF1 (OR = 7.89, 95% C.I. (2.15, 28.10), p = 0.004), and
TP53 (OR = 3.52, 95% C.I. (1.28, 9.68), p = 0.015). In TP53, among germline
positive patients, 45% (n = 9/20) had TP53 alterations compared to 30% (n =
45/148) of germline negative patients. Conclusions: Germline positive (P/LPv)
CRPC patients were significantly more likely to have somatic alterations in
BRCA2, NF1, and TP53. Understanding the totality of genetic changes, both
germline and acquired somatic alterations is essential as the arsenal of targeted
treatment for CRPC continues to expand. Additional studies including longitudi-
nal assessment genetic changes and clinical correlates will be necessary to evalu-
ate these findings in the context of treatment outcomes and disease progression.
Research Sponsor: None.

178 Poster Session

Frequencies of actionable alterations found by somatic tumor sequencing in
veterans with metastatic prostate cancer. First Author: Nicholas George
Nickols, Greater LA VA, Los Angeles, CA
Background: Prostate cancer comprises one third of male Veteran cancers and is their
second leading cause of cancer death. Metastatic prostate cancer is lethal. Next Gener-
ation Sequencing (NGS) of somatic tumors is recommended for metastatic prostate to
identify actionable alterations targeted with approved therapies. Veterans with prostate
cancers harboring alterations in genes involved in the DNA damage response (e.g.
BRCA1/2) or high microsatellite instability (MSI-High) may be eligible for PARP inhibi-
tors or checkpoint blockade immunotherapy, respectively. Potential candidates may be
identified for ongoing clinical trials of novel precision oncology approaches. Methods:
This is a retrospective analysis of clinical, genomic, demographic data from Veterans
with metastatic prostate cancer who underwent somatic NGS using the Foundation
Medicine NGS platform from 2019-February 2021. To be included, prostate cancer
was submitted diagnosis for the NGS testing and metastatic disease determined by the
VINCI natural language processing tool. Variables included demographic, clinical, and
pathological characteristics (self-identified race/ethnicity, age, rurality of residence,
Gleason score, specimen site, other cancer diagnosis, mutation frequency). Primary out-
come was mutation rates in homologous recombination (HR) genes under current FDA
approval for olaparib (ATM, BARD1, BRCA1, BRCA2, BRIP1, CDK12, CHEK1, CHEK2,
FANCL, PALB2, RAD51B, RAD51C, RAD51D, RAD54L) or MSI-High. Raw variant
data, submitted diagnosis, and clinical data were extracted from the NGS reports and
harmonized for further variant annotation. Variant data included chromosome, position,
reference and alternate allele, total depth, variant allele depth, and quality scores. Var-
iants were annotated using ANNOVAR. Likely oncogenic and oncogenic mutations were
identified using OncoKB. Results: 1,597 Veterans with metastatic prostate cancer
underwent FMI NGS testing (63% White, 33% African American, 4% other). Median
age was 66 years, 78.6% of cases from >60 years. Of the 1,597 who underwent blood
or tumor testing, at least one likely oncogenic mutation in an HR gene under FDA ap-
proval for olaparib was found in 369 (23.1%) of Veterans (19% of tissue-based tests,
32.9% of blood-based tests). Of 651 liquid biopsy tests with at least one HR gene mu-
tation, 125 of 214 (52%) had mutations at a variant allele frequency (VAF) <0.5% or
were found in an MSI-High sample that could indicate a spurious mutation due to clonal
hematopoiesis. 33 patients (2.1%) were MSI-High, (21 tissue-based and 12 blood-
based). Frequencies of alterations in ATM (3.6%), CDK12 (5.6%), and BRCA2 (4%) in
tissue-based tests were not significantly different from those reported in other series.
Conclusions: NGS of somatic tumors from Veterans with metastatic prostate cancer
identifies alterations that impact management and clinical outcomes. Research Spon-
sor: Prostate Cancer Foundation.
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179 Poster Session

Putative germline findings in tumor-only and liquid biopsy sequencing in
veterans with aggressive prostate cancer. First Author: Kara Noelle
Maxwell, University of Pennsylvania, Philadelphia, PA
Background: Tumor-only and/or liquid-biopsy based Next Generation Sequencing (NGS)-
based tests, which are routinely performed in metastatic prostate cancer patients, may
identify putative germline mutations. The European Society of Medical Oncology
(ESMO) made recommendations on findings which should be referred for germline ge-
netic testing; however, it is unknown the burden of genetic testing referrals that may re-
sult from implementation of these recommendations. We therefore determined the
frequency of putative germline findings in Veterans with metastatic prostate cancer who
have undergone NGS-based sequencing of tumor and/or cell-free DNA (cfDNA) on the
Foundation Medicine (FMI) platform. Methods: This is a retrospective analysis of Veter-
ans with FMI NGS testing results reported from January 2019-February 2021 who had
prostate cancer as the submitted diagnosis and metastatic diagnosis according to a VIN-
CI natural language processing tool. Raw variant data were extracted from FMI reports
and harmonized for variant annotation. Variants were annotated using ANNOVAR. Puta-
tive germline mutations were defined as 1) likely pathogenic or pathogenic (LP/P) by
Clinvar annotation and VAF> 30%. Mutation rates are reported in genes recommended
by ESMO to trigger referral for germline testing in all tumor types and all ages of diagno-
sis and proposed prostate cancer susceptibility genes (ATM, BARD1, CHEK2). Results:
1,597 Veterans with metastatic prostate cancer underwent FMI NGS testing (63%
White, 33% African American, 4% other). Median age was 66 years, with 78.6% of
cases from men >60 years. Of 1,597 prostate cancer patients who underwent blood or
tumor testing, n=85 (5.3%) had an LP/P mutation in an ESMO-guideline gene. When
mutations in ATM, BARD1 and CHEK2 were added, n=133 (8.3%) of patients had an
LP/P mutation. The most commonly identified putative germline findings were in
BRCA2 (n=49 patients, 3.1%). 18 patients (1.1%) had mutations in other prostate
cancer risk genes on the ESMO list (BRCA1, MLH1, MSH2, MSH6, PMS2). 18 (1.1%)
of patients had putative incidental germline findings, which included mutations in
PALB2, BRIP1, RAD51C, RAD51D, SDHC. No putative incidental germline mutations
were identified in RET, SDHA, SDHB, SDHD, TSC2, VHL. Comparing self-identified
White versus self-identified Black patients, putative germline mutation rates were nearly
the same in all ESMO-referral genes combined (8.2% vs 8.5%), BRCA2 (2.9% vs
3.0%), and ATM (2.4% vs 2.1%). Conclusions: While guidelines recommend that all
veterans with metastatic prostate cancer undergo germline genetic testing, significant
patient and system-level barriers continue to limit access to germline genetic testing for
many Veterans. Tumor-only NGS testing, with a low rate of putative incidental findings,
can help to prioritize which Veterans should be referred for germline genetic testing.
Research Sponsor: Prostate Cancer Foundation., Other Foundation., U.S. National Insti-
tutes of Health.

180 Poster Session

Identification of homologous recombination and repair (HRR) deficiency
using circulating tumor DNA (ctDNA) in advanced prostate cancer (aPC).
First Author: Leslie A. Bucheit, Guardant Health, Redwood City, CA
Background: ctDNA testing is a non-invasive means to identify genomic alterations
in patients with aPC, including BRCA1/2 and other HRR gene alterations, which
are targetable by PARP inhibitors (PARPi). However, classes of HRR inactivating
mutations, such as copy number loss and large genomic rearrangements (LGRs)
are challenging to detect by ctDNA. Here we describe a CLIA-validated plasma-
based ctDNA test that identifies copy number loss and LGRs, in addition to SNV
and Indels, in HRR genes. We report the landscape of HRR deficiency (HRD) in a
clinical population of > 2,000 patients with aPC. Methods: 2932 samples from
patients with aPC previously tested as part of clinical care using an 83-gene
cfDNA NGS assay (Guardant360) within an 11-month period were reanalyzed for
presence of HRD. HRD alterations were defined as copy number loss, LGR (i.e. in-
tergenic or intragenic gene rearrangements) and deleterious SNV/Indel in 7 clini-
cally focused HRR genes (ATM, BRCA1, BRCA2, CDK12, CHEK2, PALB2,
RAD51D). Clinical information, when available, was obtained from test requisi-
tion forms. Results: The median age of the analyzed cohort was 73 years (range:
31-100); when known, the majority of patients were tested at disease progression
(81%, 2242/2750). In total, an inactivating BRCA1/2 variant was was identified
in 26% (605/2932) of reanalyzed patients, comprising BRCA1/2 loss of heterozy-
gosity (LOH) (13.4% of patients), deleterious SNV or Indels (5.5%), homozygous
deletions (3.3%) and LGRs (1.1%). The prevalence of patients with any inactivat-
ing HRR alteration increased to 38.5% with the expanded 7 gene set. Overall,
prevalence of loss-of-function mutations (SNV/Indel, homozygous deletion or
LGR) in BRCA2 was 4.5X frequent than in BRCA1 and comparable to previously
described prostate cohorts (8.4% and 1.8% compared to 8.6% and 1.1% in tis-
sue, respectively). Conclusions: Genomic profiling by ctDNA identified an HRR al-
teration landscape comparable to previously characterized tissue cohorts, with
enrichment in BRCA2 over BRCA1 inactivating mutations and frequent BRCA1/2
LOH. Patients with aPC may benefit from PARPi eligibility determination using
rapid and reliable ctDNA assessment, particularly at progression. Future studies
should assess PARPi outcomes for this population. Research Sponsor: None.

181 Poster Session

3JC48-3: Novel MYC inhibition in advanced prostate cancer. First Author:
Victor Chalfant, Creighton University School of Medicine, Omaha, NE
Background: The proto-oncogene c-Myc is a transcription factor that is upregu-
lated in several human cancers. Despite its key role, therapeutic targeting of c-
Myc remains a challenge because of a disordered protein tertiary structure. The
basic helical structure and zipper protein of c-Myc forms an obligate heterodimer
with its partner MAX to function as a transcription factor. An attractive strategy is
to inhibit MYC/MAX dimerization to decrease c-Myc transcriptional function. Sev-
eral methods have been described to inhibit MYC/MAX dimerization including
small molecular inhibitors and proteomimetics. Methods: We used NOD SCID
gamma mice (NGS mice) that are immunodeficient, non-obese diabetic laborato-
ry mice (Jackson Laboratories, Cat #J000077451) carrying patient-derived xeno-
graft (PDX) following implantation of grade IV adenocarcinoma of the prostate
from a patient into the flanks of each mouse. For maximum tolerable dose stud-
ies, we used C57BL/6 wild type mice (Jackson Laboratories, Cat #J000664). We
performed a maximum dose tolerability study with the drug 3JC48-3 up to 100
mg/kg to determine limiting toxicity. We monitored the rate of growth for 2 weeks
and measured the final volume of the tumors. Immunoprecipitation studies were
performed using the prostate cancer cell line, PC-3, that were treated with the
drug 3JC48-3 at different doses (0, 5, 10, and 20uM) for 24 hours and subse-
quently lysed. Results: We found 3JC48-3 decreases prostate cancer growth and
viability in a dose-dependent fashion in vitro. We confirmed the inhibition of
MYC/MAX dimerization by 3JC48-3 using immunoprecipitation experiments. Nor-
mal mice and mice with patient-derived prostate cancer xenografts (PDX) tolerat-
ed intraperitoneal injections of 3JC48-3 up to 100 mg/kg body weight without
dose-limiting toxicity. Preliminary results in these PDX mouse models suggest
that 3JC48-3 may be effective in decreasing the rate of tumor growth. Conclu-
sions: Our study demonstrates that 3JC48-3 is a potent MYC/MAX heterodimeri-
zation inhibitor that decreases prostate cancer growth and viability in association
with upregulation of both PrKD1 expression and kinase activity. In addition,
3JC48-3 is well tolerated in prostate cancer PDX mice models and may be a can-
didate drug for further preclinical development. Research Sponsor: U.S. National
Institutes of Health.

182 Poster Session

Extracellular vesicle-based assay for detecting metastases and dynamic
monitoring of prostate cancer. First Author: Jasmine Jiemei Wang, Cedars-
Sinai Medical Center, Los Angeles, CA
Background: There is an unmet need to develop a noninvasive assay to detect the meta-
static progression of prostate cancer (PCa) patients for timely treatment. We aim to opti-
mize an extracellular vesicle (EV)-based Digital Scoring Assay to reflect the disease
status of PCa.Methods: PCa EV Digital Scoring Assay integrated a PCa-derived EV purifi-
cation device (i.e., EV Click Chip) and downstream reverse-transcription droplet digital
PCR for transcriptomic profiling of PCa-derived EVs. The performance of the Assay for
purifying PCa-derived EVs was assessed using artificial plasma samples with spiked
EVs. In parallel, a panel of 11 PCa-relevant mRNA markers were selected and validated.
PCa EV Digital Scoring Assay in conjugation with the 11-gene panel was tested using
plasma from 20 localized, 20 metastatic PCa patients, and serial plasma from three
PCa patients. mRNA expressions were computed using weighted Z score method. ROC
analysis was utilized to distinguish localized from metastatic PCa. Results: After optimi-
zation, the capability of purifying PCa-derived EVs from artificial plasma samples by EV
Click Chips (92.5 ± 5.4%) outperformed ultracentrifugation or precipitation methods
(41.0 ± 3.2%; 34.9± 2.2%; P < 0.001). Eleven genes, i.e., ACP3, FOLH1, HOXB13,
KLK2, KLK3, KLK4, MSMB, RLN1, SLC45A3, STEAP2, and TMPRSS, were selected
using The Tissue Atlas and a gene set from a blood-based study as our panel. Strong sig-
nals of the panel were detected from three PCa cells (LNCaP, C4-2B, and 22Rv1) and
their derived EVs, while rare signals were detected in either WBCs or EVs purified from
male healthy donor. In the clinical study, the Z scores calculated from the selected 11-
gene panel, were significantly higher in 20 metastatic PCa than 20 localized PCa with
an area under the ROC curve of 0.88 (95% CI = 0.78-0.98). Lastly, longitudinal analy-
ses of three PCa patients showed that the Z scores can reflect the clinical progression,
response, and stable status, even when disease is undetectable by imaging. Conclu-
sions: We develop a sensitive PCa EV Digital Scoring Assay to distinguish metastatic
PCa and reveal the dynamic disease states in a noninvasive manner. This assay holds
the potential to augment current imaging tools and tests for timely detection of PCa pro-
gression and improve care for patients. Research Sponsor: U.S. National Institutes of
Health.
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183 Poster Session

Underutilization of standard of care (SOC) treatment intensification in
patients (pts) with metastatic castration-sensitive prostate cancer (mCSPC)
by specialty. First Author: Umang Swami, Huntsman Cancer Institute,
University of Utah, Salt Lake City, UT
Background: Intensification of androgen deprivation therapy (ADT) with docetaxel (DOC) or nov-
el hormone therapies (NHTs) [abiraterone, enzalutamide, or apalutamide] has shown to im-
prove survival outcomes and is SOC in men with mCSPC.1 However, recent evidence indicates
that most pts still only receive ADT ± first-generation non-steroidal antiandrogens (NSAA).2-4

This is one of the first studies to assess the real-world utilization of intensified treatments as
first-line (1L) therapies for pts with mCSPC by physician specialty. Methods: This retrospective
study used the Optum health insurance claims database, which includes pt claims data from
commercially insured and Medicare Advantage populations. Adult pts (≥18 years) had ≥2
claims for prostate cancer (PC) and ≥1 claim for metastasis (the first claim was index date)
within 90 days (d) prior to, or any time after, the first claim for PC from January 2014– June
2019. 1L treatments included any systemic treatment for mCSPC within 90 d pre-index, plus
any other treatment received within 180 d of the first. Physician specialty was determined from
medical or pharmacy claims during 1L treatment and categorized as Urologist; Oncologist; urol-
ogists and oncologists (Both); or other specialties (Other). Treatment patterns and pt character-
istics across specialties were analyzed descriptively. Results: Of 4,675 mCSPC pts identified,
16% received care from Urologists, 20% from Oncologists, 63% from Both, and 1% from Oth-
er. Pts seen by Urologists were more likely to be older and have Medicare compared to pts seen
by the Oncologists or Both. Treatment intensification with NHT and/or DOC was numerically
higher among Oncologists and Both compared with Urologists. However, all specialties pre-
scribed ADT ± first-generation NSAA most frequently for 1L mCSPC treatment, even in patients
with visceral metastases (Table). Conclusions: Despite evidence of improved survival with inten-
sified treatment for pts with mCSPC, we observed its underuse by all specialties and even
among pts with visceral metastases. Our results highlight a great need to advance the imple-
mentation of evidence-based medicine in mCSPC. 1. Sayegh N et al. JCO Oncol Pract 2021;
OP2100206. 2. Ryan CJ et al. J Urol 2021; Online ahead of print. 3. Freedland S et al. Ann
Oncol 2021; 32: S650-S651. 4. Freedland S et al. J Clin Oncol 2021; 39(Suppl 15): e5073.
Research Sponsor: Astellas Pharma Inc., Pfizer Inc..

1L treatment and pt characteristics by physician specialty.

Urology
(n=766)

Oncology
(n=932)

Both
(n=2928)

Other
(n=49)

Any visceral metastasis
(n=749)

Mean age (standard
deviation)

76.4 (8.6) 73.1 (9.4) 72.4 (9.5) 74.7 (9.9) 73.3 (9.4)

Medicare, % 81.5 71.6 70.0 71.4 72.5

Regimen, %
ADT only 69.6 41.7 44.1 87.8 50.7

ADT + first-generation NSAA 20 22.2 22.3 8.2 18.7

ADT + NHT 7.4 17.2 15.3 4.1 10

ADT + DOC 0.9 14.1 12.4 0 11.6

ADT + DOC + NHT 0.1 0.8 1.4 0 0.8

ADT + Other 2 4.1 4.4 0 8.1

184 Poster Session

Virtual genetics board for enhancing knowledge and practice of prostate
cancer genetic testing: The ENGAGEMENT study. First Author: Veda N.
Giri, Departments of Medical Oncology, Cancer Biology, and Urology,
Cancer Risk Assessment and Clinical Cancer Genetics Program, Sidney
Kimmel Cancer Center, Thomas Jefferson University, Philadelphia, PA
Background: With the increasing indications for germline testing for prostate cancer (PCA), there
is a growing need for a spectrum of providers to develop working knowledge and understand con-
siderations of germline testing and genetic counseling. A virtual genetics board was developed to
provide case-based discussion of PCA germline testing, standard of care and clinical trial man-
agement, hereditary cancer management, and genetic counseling. Methods: A virtual genetics
board was launched including experts in GU medical oncology, prostate cancer genetics, radia-
tion oncology, urology, clinical trials, genetic counseling, and molecular oncology. Conferences
are held monthly, with cases covering metastatic PCA, high-risk disease, early-stage PCA, or PCA
screening. Participants complete a baseline survey of demographic information and cancer ge-
netics knowledge. Post-conference survey includes retaking knowledge questions and feedback
on cases and Zoom format. Results: At the time of this report, 57 participants have engaged in
the virtual genetics board. Participants include genetic counselors (21%), nurse practitioners
(21%), medical oncologists (14%), researchers/scientists (14%), nurses (9%), urologists (5%),
radiation oncologists (4%), and other specialties. Practice settings include academic centers
(49%), public hospitals (16%), private hospitals (11%), and other settings. The baseline survey
was completed by 55 participants, and post-conference survey by 34 participants. Knowledge
scores increased regarding cancer inheritance, rates of mutations in metastatic PCA, BRCA2-re-
lated cancers, risk of PCA for HOXB13 carriers, and risk for PCA in African American males.
Feedback was positive, with over 90% favorable responses on usability of technology, usefulness
of case discussions, and relevance to informational needs. Conclusions: Initial results support a
virtual genetics board to increase PCA genetic evaluation knowledge. The ENGAGEMENT study
is ongoing with monthly live case discussions that are also recorded for on-demand viewing; reg-
istration is available at www.prostategenetics.com/engagement. Research Sponsor: Department
of Defense 2019 Idea Development Award (W81XWH2010310).

Topics covered in first three months of virtual genetics board.

Topics Covered* July 2021 August 2021 September 2021

Case Metastatic PCA Early stage PCA PCA screening

Germline testing criteria x x x

Pretest counseling elements x x x

Family history collection x x x

Germline testing options and considerations x x x

BRCA2-related PCA management and hereditary cancer management x x x

Relevant trials x x x

Incidental findings x

Germline classification criteria x

Somatic testing considerations x

Importance of cascade testing x x x

*Upcoming conferences will cover management of patients with mutations in a spectrum of genes, along with breadth of clinical scenari-
os, and hereditary cancer considerations.

185 Poster Session

Waning efficacy of COVID-19 vaccination at six months in patients (pts) with
genitourinary malignancies. First Author: Zeynep Busra Zengin, City of
Hope Comprehensive Cancer Center, Duarte, CA
Background: Short-term effectiveness of COVID-19 vaccination is widely demonstrated,
but the emerging real-world data suggest that immunity may wane over-time (Levin
et al. NEJM 2021). Herein we aimed to explore the long-term efficacy of the COVID-19
vaccination among pts with genitourinary cancer.Methods: In this study, pts with genito-
urinary malignancies (prostate, kidney, and bladder cancers) who had not received COV-
ID-19 vaccination were included. Blood samples were collected prior to and after one
dose of either an adenovirus- or mRNA-based COVID-19 vaccine at the 2- and 6-month
timepoints. Additional blood samples from pts receiving systemic treatment were col-
lected at 3 consecutive therapy cycles following vaccination. Antibody titers were as-
sessed using the SCoV-2 Detect IgG ELISA assay and results were reported as immune
status ratios (ISR). T-cell receptor (TCR) repertoire sequencing was performed using the
MiXCR software (MiLabs) and custom strips were used to assess TCR abundance and
homology clustering. Results: A total of 183 pts were enrolled, and 136 pts provided
baseline blood samples. Among these, 59 (8:51 F:M) provided samples for both the 2-
and 6-month timepoints by the 10/6/2021 data cut-off. In this subset of pts, median
age was 66 (range 48-85) and 33 (55.9%), 25 (42.4%), and 1 (1.7%) pts had pros-
tate, kidney, and bladder cancer, respectively. A majority of the pts (93.2%) were on
systemic treatment with 23.7% on immune checkpoint inhibitors, 18.6% on targeted
agents, and 1.7% on chemotherapy. The most commonly administered vaccines were
BNT162b2 (61.0%) followed by mRNA-1273 (37.3%) and Ad26.COV2.S (1.7%). The
mean (±standard deviation) ISR values at baseline and 2 months were 0.68±1.59 and
6.62±1.75, respectively. At the 6-month timepoint, mean ISR was 5.46±1.61; this
was significantly lower than the 2-month antibody titers (p < 0.0001), and reflects a re-
duction of 17.6%. Further data on TCR sequencing will be presented at the meeting.
Conclusions: To our knowledge, this is the first data assessing the long-term serologic
outcomes of COVID-19 vaccination in pts with cancer. Our data suggest waning immu-
nity over time in cancer pts. Strategies to prolong host immunity against SARS COV-2
(e.g., booster vaccination) are likely warranted. Research Sponsor: None.

186 Poster Session

Genomic characterization of patients (pts) with de-novo high-volume
metastatic castration-sensitive prostate cancer (dn-hv-mCSPC) compared to
those without dn-hv-mCSPC. First Author: Nicolas Sayegh, Huntsman
Cancer Institute-University of Utah Health Care, Salt Lake City, UT

Background: Dn-hv-mCSPC have the poorest survival outcomes among vari-
ous subsets pts with mCSPC (Fizazi, Lancet Oncol 2019). However, the mo-
lecular underpinnings behind the poor prognosis is not entirely understood.
In this study, we aimed to assess the tumoral genomic characteristics in pts
with dn-hv-mCSPC. Methods: In this IRB-approved study, patient-level data
were collected retrospectively. Eligibility: patients with mCSPC with avail-
ability of tumor comprehensive genomic profiling (CGP) from a CLIA-certi-
fied lab before start of ADT. Clinically relevant genes previously reported to
be associated with prognosis in metastatic prostate cancer were included:
TP53, PTEN, RB1, BRCA2, CDK12, MYC, PIK3CA, SPOP, APC, CTNNB1,
and, ATM. Variants of unknown significance and genomic aberrations pre-
sent in < 5% pts were excluded. High-volume disease was defined per
CHAARTED criteria. Genomic aberration prevalence was compared using a
Chi-square test and was adjusted for false discovery (Benjamini-Hochberg).
Results: 304 pts were eligible: dn-hv-mCSPC (N = 100) vs non-dn-hv-
mCSPC (N = 204); median age 67 vs 63 years, median PSA at baseline 35
vs 14 ng/mL, median Gleason score 9 vs 9, visceral metastases 15% vs 3%.
41% and 27% of pts had ≥2 mutations in the dn-hv-mcSPC and non-dn-hv-
mCSPC respectively (P = 0.01). Overall, most commonly mutated genes
were TP53, TMPRSS2, and PTEN. Pts with dn-hv-mCSPC had higher fre-
quency of TP53 (P = 0.016) and BRCA2 (P = 0.03) mutations. Conclusions:
In this real-world patient population, dn-hv-mCSPC pts were shown to have
a greater number of clinically relevant genomic aberrations. Detailed geno-
mic landscape of these pts will be presented in the meeting. These hypothe-
ses-generating data need external validation. Research Sponsor: None.
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187 Poster Session

Trends in disease burden from prostate cancer amongst different regions of
the world and extensively the European Union 15+ countries, from 1990 to
2019: Estimates from the Global Burden of Disease study. First Author:
Christian Mouchati, Department of Pediatrics, Case Western Reserve
University School of Medicine, Cleveland, OH
Background: Prostate cancer was the third most commonly diagnosed cancer in 2020
and the fifth leading cause of cancer mortality worldwide. Global variations in the bur-
den of prostate cancer have been observed in the past decades. This study aimed to as-
sess the trends in incidence, mortality, and disability-adjusted life years from prostate
cancer in the World Health Organization (WHO) regions and extensively in the European
Union (EU) 15+ countries from 1990 to 2019. Methods: The Global Burden of Disease
Study database was used to extract the mortality data of prostate cancer, based on the
International Classification of Diseases versions 10 and 9. Data acquired for different
WHO regions and each country of the EU15+ nations, per year from 1990 to 2019, in-
cluded age-standardized incidence rates (ASIR), age-standardized death rates (ASDR),
and disability-adjusted life years (DALYs). Mortality-to-incidence ratios (MIR) were then
computed. Trends were assessed using Joinpoint regression. Results: Between 1990
and 2019, ASIRs increased worldwide (+13.16%), except in the American region, with
the largest growth in the Eastern Mediterranean Region (EMR) (+72.43%). While
ASDRs and DALYs increased in Africa, South-East Asia, and EMR, they decreased in
the Americas, Europe, and Western Pacific Region (WPR). MIRs decreased universally
(-25.52%), mainly in the WPR (-43.49%). In EU15+ countries, ASIRs increased in all
countries, except for Canada (-11.27%) and the United States of America (USA)
(-10.37%), with the largest rise in Finland (+75.11%). ASDRs decreased in all coun-
tries, with the widest drop in Luxembourg (-41.89%) and the lowest in Denmark
(-13.96%). MIRs decreased in all countries, with the highest drop in Finland
(-55.37%). Similarly, DALYs decreased in all countries, with the highest decrease in
Luxembourg (-40.56%). In 2019, the highest ASIR was in the USA (118.24/
100,000), whereas Denmark had the highest ASDR (31.35/100,000), MIR (0.38/
100,000), and DALY (498.03/100,000). Conclusions: Over the 30 years, the incidence
of prostate cancer has been rising worldwide, excluding Canada and the USA. However,
the universal decrease of MIRs highlights improved outcomes and efficient screening
and therapeutic strategies. All indices are represented per 100,000 population.
Research Sponsor: None.

Global variables of prostate cancer in 2019.

Globally ASIR (95% CI) ASDR (95% CI) DALY (95% CI) MIR (95% CI)

1990 34.13 (26.82-39.65) 18.12 (14.68-21.19) 286.29 (232.78-326.21) 0.53 (0.53-0.55)

2019 38.63 (33.63-49.83) 15.27 (12.99-18.57) 244.06 (211.78-297.72) 0.40 (0.37-0.39)

% of change 13.16 -15.71 -14.75 -25.52

188 Poster Session

Prevalence of Fanconi anemia gene mutations among men undergoing
multigene germline testing for prostate cancer: Interim results from the
EMPOWeR study. First Author: Veda N. Giri, Departments of Medical
Oncology, Cancer Biology, and Urology, Cancer Risk Assessment and
Clinical Cancer Genetics Program, Sidney Kimmel Cancer Center,
Thomas Jefferson University, Philadelphia, PA
Background: Germline testing for prostate cancer (PCA) is now central to treatment, screening, and he-
reditary cancer management. The Fanconi anemia (FA) pathway is a key DNA repair pathway involved in
PCA biology and treatment. Prevalence of FA genes BRCA2, PALB2, and BRIP1 is well-described; how-
ever, multiple other FA genes are not routinely tested, with limited prevalence data. Here we report mu-
tation prevalence of a spectrum of FA genes among men undergoing PCA multigene testing on the
Evaluation and Management for Prostate Oncology, Wellness, and Risk (EMPOWeR) study. Methods: Eli-
gibility includes any male with PCA or at-risk for PCA. Multigene testing includes 51 genes; FA pathway
genes include BRCA2, PALB2, BRIP1, FANCA, FANCB, FANCC, FANCD2, FANCE, FANCF, FANCG,
FANCI, FANCL, and FANCM. Multiple additional cancer risk genes were tested. Fisher’s exact tests
were conducted to compare the prevalence of FA gene mutations between participants in the EMPOW-
eR study vs population prevalence reported in the literature. Statistical significance level of all tests was
set a priori to 0.05. Results: The current cohort includes 235 participants. Characteristics are White
(83.3%), Black (13.7%), PCA diagnosis (83.4%), mean age of PCA diagnosis 61.7 + 7.69 years, Glea-
son score >=7 (66.2%), and T3 or higher (29.4%). Genetic results were available for 179 participants.
Overall, 11.1% of participants (n=20) had a pathogenic/likely pathogenic mutation identified. Among
mutation carriers, 45% (n=9) had mutations in FA genes, including FANCA (n=3), BRCA2 (n=2),
FANCM (n=1), FANCD2 (n=1), PALB2 (n=1), and BRIP1 (n=1). Table shows clinical characteristics of
participants with mutations in FANCA, FANCM, and FANCD2. Further mutation spectrum included:
CHEK2 (n=3), NBN (n=2), MUTYH (n=2), BRCA (n=1), ATM (n=1), HOXB13 (n=1), APC (n=1). Com-
pared to population prevalence, FA mutation prevalence was significantly higher overall (5.0% vs.
0.6%, p = 0.010) and among mutation carriers (45% vs. 0.6%, p<0.001). Conclusions: While preva-
lence of FA genes BRCA2, PALB2, and BRIP1 is well-described, our study supports testing a broader
range of FA genes given the prevalence rates, potential implications for clinical trials, targeted therapy,
inherited syndromes, and reproductive implications. Research Sponsor: SKCC TIPS Pilot Funding
(Grant #27000-908088); NCI Cancer Center Support Grant (5P30CA056036-17).

Clinical characteristics of participants with FA gene mutations.

Participant Gene Alteration Interpretation
Age
Dx

PSA
Dx Gleason Stage Tx

1
FANCA

c.3066+1G>A (Splice
donor)

Likely
pathogenic 56 3.9 9

(4+5)
pT3bN0MX

Surgery + RT +
ADT

2
FANCA

c.3788_3790del
(p.Phe1263del) pathogenic 55 15.1 9

(4+5)
pT3bN0MX

Surgery + RT +
ADT

3
FANCM

c.5791C>T (p.Arg1931*)
pathogenic 63 8.3 7

(3+4)
pT3aN0Mx

Surgery + RT

4
FANCA

c.4198C>T (p.Arg1400Cys)
pathogenic 53 N/A 9

(4+5)
pT3bN0MX

Surgery + RT +
ADT

5
FANCD2

c.2715+1G>A (Splice
donor) pathogenic 73 5.4 6

(3+3)

Active
surveillance

TPS189 Trials in Progress Poster Session

68ga-PSMA-11 patients with newly diagnosed and recurrent prostate cancer
(Firefly). First Author: Charlotte Manogue, Tulane University Cancer
Center, New Orleans, LA
Background: A primary challenge facing oncologists is the accurate identification of the
source of the rising PSA in the recurrent disease setting and the failure of proper staging
at the time of initial therapy. Current imaging modalities perform poorly in this regard.
PSMA imaging is FDA approved but reimbursement remains a considerable issue for
most patients. Methods: This is a phase II expanded access intermediate sized clinical
trial using 68Ga-PSMA-11 (Telix Pharma cold kit) under our own Investigational New
Drug (IND) with the FDA. Two cohorts are utilized, recurrent disease with a PSA > 0.2
or > 2.0 post-radiation, and newly diagnosed high risk localized disease and/or oligo-
metastatic patients as assessed by conventional imaging. 300 patients will be allowed
to enroll and 63 are enrolled to date. Patients will be injected with 1.8–2.2 MBq/kg
body weight with 68Ga-PSMA-11 (per EANM guidelines). The lower and upper limits of
the dose are set to 3 to 7 mCi respectively. Primary Objective(s): Utilize 68Ga-PSMA-11
PET images to define uptake location for localization of prostate cancer metastatic sites
in patients prior to initial therapy and to utilize 68Ga-PSMA-11 PET images to define up-
take location for localization of prostate cancer including both local recurrences and
metastatic sites in patients with recurrent disease after initial therapy. Secondary Ob-
jectives: To assess the therapeutic consequences of 68Ga-PSMA-11 PET/CT imaging in
prostate cancer patients with and without prior treatment. As such the planned thera-
pies after the PSMA scan will be annotated and recorded. In addition, we aim to deter-
mine the number of patients with metastatic disease prior to initial therapy that was not
diagnosed with conventional imaging and we aim to determine the locations of recurrent
disease for those patients who have demonstrated PSA recurrence after curative thera-
py. Percentage of positive scans will be assessed for PSA values 0.2-0.5 ng/mL, > 0.5-
1.0 ng/mL, > 1.0- > 2.0 ng/mL, and > 2 ng/mL. Results will be summarized descrip-
tively with 95% confidence intervals. Localization of all lesions will be performed with
regard to lymph nodes (pelvic versus non-pelvis), bones (by location), and other (by
site). Treatment planning will be captured and quantified by radiation, surgery, hormon-
al therapy (type and duration), and/or observation at the time of the initial clinical visit
after the PSMA scan and 6 months later. This trial is open and recruiting patients. Data
analysis has not been performed. Clinical trial information: NCT04854369. Research
Sponsor: None.

TPS190 Trials in Progress Poster Session

IRONMAN: The international registry for men with advanced prostate cancer.
First Author: Daniel J. George, Duke University, Durham, NC
Background: Men with advanced prostate cancer (APC) experience high mortality and
severely impacted quality of life due to the disease itself as well as its therapies, with
Black men facing the highest disease burden. The treatment landscape for APC is rapid-
ly changing; however, little is known about the real-life experience of men receiving new
therapies. There is an urgent need to identify disparities in treatment patterns and out-
comes in advanced disease, based on patient and country demographics. The Interna-
tional Registry for Men with Advanced Prostate Cancer (IRONMAN) is uniquely
equipped to meet these needs. Methods: IRONMAN is a population-based prospective
cohort of men with newly diagnosed metastatic hormone-sensitive (mHSPC) and castra-
tion-resistant (CRPC) prostate cancer aiming to enroll 5,000 men across 16 countries
(Australia, the Bahamas, Barbados, Brazil, Canada, Ireland, Jamaica, Kenya, Nigeria,
Norway, South Africa, Spain, Sweden, Switzerland, United Kingdom, Untied States).
Patients are followed prospectively for overall survival, clinically significant adverse
events, changes in cancer treatments, biomarkers, and Patient-Reported Outcome
Measures (PROMs). Data is collected via longitudinal electronic questionnaires from pa-
tients and providers as well as blood samples and medical records. IRONMAN is cur-
rently enrolling in 10 countries at 103 sites. Sites were selected to create a diverse
cohort across race/ethnicity, rural/urban populations, socioeconomic factors, and geo-
graphic regions. Of the first 1,865 men enrolled to date, 60% have mHSPC and 40%
have CRPC; overall, 9% of men (18% in the US) self-identify as Black and 82% identify
as white (78% in the US). 60% (N = 1,111) of this cohort has been enrolled outside of
the US, and the median age at study entry is 70 years. The distribution and demo-
graphics of patients are continuously monitored to inform ongoing enrollment efforts.
The IRONMAN Diversity Working Group meets monthly to discuss barriers and strate-
gies to enhance enrollment of a racially and ethnically diverse population. The Low- and
Middle-Income Country Working Group addresses the unique needs of men being re-
cruited from the Caribbean and African sites in addition to supporting broad oncology
efforts in these regions. These efforts support IRONMAN’s larger goal to investigate dis-
parities in the care of patients with APC, having potential implications for decreasing ra-
cial disparities in survival outcomes. Clinical trial information: NCT03151629.
Research Sponsor: Movember Foundation, Pharmaceutical/Biotech Company.
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PROMISE Registry: A prostate cancer registry of outcomes and germline
mutations for improved survival and treatment effectiveness. First Author:
Channing Judith Paller, Johns Hopkins University School of Medicine,
Baltimore, MD
Background: Recent updates to genetic testing recommendations and approved treat-
ment options for prostate cancer (PCa) patients (pts) have clarified the need for compre-
hensive genetic registries. Germline DNA damage repair (DDR) defects are present in
over 10% of pts who develop metastatic castration-resistant prostate cancer (mCRPC)
while 5-10% of pts with localized PCa have germline pathogenic variants in DDR genes.
NCCN guidelines have recently expanded to address genetic testing to include high risk
localized, node positive and metastatic disease, in addition to family cancer history cri-
teria. In May 2020, the FDA approved 2 PARP inhibitors for mCRPC treatment. Genetic
registries can address the critical need to identify pts for recently approved targeted
treatments, understand real-world effects of targeted therapies, and expand clinical tri-
als examining less common mutations. PROMISE is a prospective genetic registry
equipped to meet these needs. Methods: 5,000 PCa pts will be screened via the online
study portal and at-home germline testing to identify and enroll 500 eligible pts with
germline pathogenic variants, likely pathogenic variants, and variants of uncertain sig-
nificance (VUS) in the genes of interest: ATM, ATR, BRCA1, BRCA2, BRIP1, CHEK2,
FAM175A, GEN1, HOXB13, MRE11A, MLH1, MSH2, MSH6, NBN, PALB2, PMS2,
PTEN, RAD51C, RAD51D, TP53 and XRCC2. Additional genes may be added as evi-
dence emerges. Eligible pts must be assigned male at birth and have documented PCa
through tissue biopsy, and/or PSA >100ng/dL, and/or radiographic evidence of disease.
Pts with or without prior genetic testing, including those with known pathogenic var-
iants, are encouraged to enroll. Exclusion criteria are: inability or unwillingness to pro-
vide information for eligibility and incomplete inclusion criteria. Following germline
testing, all pts will be offered genetic counseling and periodic newsletters with updates
on treatments and clinical trials. Every 6 months, eligible pts will complete a patient-re-
ported outcome (PRO) survey (EORTC QLQ-C30) and updated medical records will be
obtained for clinical data abstraction. Eligible pts will enter long-term follow-up. The
primary endpoint is the creation of a prospective genetic registry of PCa pts. Additional
endpoints include: frequency of pathogenic or likely pathogenic germline variants of in-
terest, recruitment of a control group with a VUS in the genes of interest, association be-
tween disease characteristics and germline testing results, comparison of PROs
between disease subpopulations, longitudinal outcomes, and overall survival. Study du-
ration will be 20 years (active recruitment: 5 years, follow-up: 15 years). PROMISE is
recruiting at 10 US sites and has 282 subjects enrolled in the screening phase to date.
PROMISE is sponsored and managed by the Prostate Cancer Clinical Trials Consortium.
Clinical trial information: NCT04995198. Research Sponsor: Advancing Cancer Treat-
ment, Inc., Other Government Agency.

TPS192 Trials in Progress Poster Session

Different fractionation schedules of radiotherapy to the primary tumor in
metastatic hormone sensitive prostate cancer (Hypo-M1). First Author:
Camilla Thellenberg-Karlsson, Cancer Center Norrlands University, Umeå,
Sweden
Background: Radiotherapy of the primary tumor in metastatic prostate cancer is life-pro-
longing in patients with limited disease spread. Several different fractionation sched-
ules have been used, most widely used is a four-week schedule of 2.75-3 Gy in 19-20
fractions. More data is emerging around hypo-fractionated radiotherapy in the curative
setting. We hypothesize that a modified version of the Scandinavian Hypo-trial fraction-
ation 6.1Gy per fraction x 6 fractions over a span of 21=2 week will be non-inferior in
side-effects as a 4-week schedule but more convenient for patients and caregivers.
Methods: The Hypo-M1 trial is a randomized, stratified, multi-center, phase 3 clinical
trial recruiting 420 patients in 9 Swedish centers. Key eligibility criteria include histo-
logical confirmed prostate cancer, indication for radiotherapy of low burden metastatic
prostate cancer, defined as a max of 4 skeletal metastases at any site or lymph node me-
tastases outside the pelvis and no other diseases or treatments interfering with radio-
therapy or a score > 20 on the International prostate symptom score (IPSS) scale.
Patients will be randomized to either 3 Gy x 19 or 6.1Gy x 6. Stratification factors are
T1-T3 vs T4 and randomizing centre. Type of staging procedures performed, CT and
whole-body bone scan is recommended, PSMA-PET allowed and further treatment be-
yond ADT is recorded but not stratification variables. Standard treatment may include
docetaxel, apalutamide, abiraterone and enzalutamide at the treating physician’s dis-
cretion. Toxicity will be measured before, at the end of radiotherapy and at 1, 3, 6, 12
months and at 3 years. Measures used are the CTCAE v 5.0 and RTOG scales and QoL
life will be measured at the same time points with the Prostate Cancer Symptom Scale
(PCSS), a validated QoL instrument focusing on prostate cancer radiotherapy. The pri-
mary endpoint is QoL at 3 months and key secondary is acute toxicity at 3 months, late
toxicity and QoL at 12 months, failure free survival and cause specific survival. The
sample size is calculated for a continuous outcome non-inferiority trial with a one-sided
alpha-value of 2.5 % and a beta-value of 80 %. The non-inferiority limit is set to 7.5 %
This will require 175 patients with complete follow up in each treatment arm. Expecting
a response rate of 80 % for the PCSS at the main time end point the total number of pa-
tients in each arm will be 210. The National Prostate Cancer Registry, covering 98% of
all prostate cancer cases in Sweden, will be used as CRF including also a randomization
module, making this a truly population based clinical trial. As of October 12, 2021, ac-
crual is set to begin in December. The Hypo-M1 trial is an investigator-led, academic tri-
al sponsored by the Swedish Society of Urological Oncology with study coordination
provided by Cancer Center of Umeå University Hospital, Umeå, Sweden. Clinical trial
information: NCT04612907. Research Sponsor: Prostate cancer foundation Sweden.
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A randomized, controlled trial of group exercise training for fall prevention
and functional improvements during and after treatment for prostate cancer.
First Author: Kerri M. Winters-Stone, Oregon Health & Science
University, Portland, OR
Background:Many prostate cancer survivors are treated with androgen deprivation thera-
py (ADT), but these therapies may increase frailty, worsen physical functioning, and in-
crease fall risk. While exercise may counter functional declines associated with ADT, no
studies have tested whether and which type of exercise may reduce falls and frailty. The
purpose of this trial is to compare the relative efficacy of strength training versus tai ji
quan training against each other and to a stretching control group on falls, frailty and
physical functioning in men expose to ADT for prostate cancer.Methods: Prostate cancer
survivors treated with ADT (n = 360) will be recruited to participate in this single-blind,
parallel group, randomized trial. To be eligible men must meet the following criteria: 1)
histologically confirmed prostate cancer, 2) received at least 6 months of ADT within
the past 10 years, 3) report >1 fall in the past year OR have a score on one of two physi-
cal performance tests that is associated with increased fall risk (i.e. ≥ 12.0 seconds to
complete the 3 meter timed up and go (TUG), or ≥ 10.0 seconds to complete 5 chair
stands), 4) completed any other treatment at least 6 weeks prior to enrollment and not
be on any concurrent prostate cancer therapy besides ADT, 5) not currently participat-
ing in moderate-vigorous intensity lower-body strength training or tai ji quan training ≥
2 times/week for ≥ 30 minutes per session, 6) no cognitive difficulties that limit ability
to answer survey questions or participate in exercise classes and performance tests, 7)
no medical condition, disorder, or take medication that contraindicates participation in
moderate intensity exercise, and 8) are able to communicate in English. Participants
will be randomized to one of three supervised, group training programs: i) strength train-
ing, ii) tai ji quan training, or iii) stretching (control), that train 3x/week for 6 months.
Outcomes are assessed at baseline, 3 (mid-intervention), 6 (immediately post-interven-
tion) and 12 (follow-up) months. The primary outcome is falls assessed by monthly self-
report. Secondary outcomes include the following: Frailty (low lean body mass (by bio-
electrical impedance analysis), exhaustion (by SF-36 vitality scale), low activity (by
CHAMPS physical activity survey), slowness (by 4m usual walk speed), and weakness
(by chair stand time)); Objective and subjective measures of physical function will also
be collected. Negative binomial regression models will be used to assess differences in
falls between groups, while mixed-effects modeling will be used to compare the relative
efficacy of training group on secondary outcomes. Registered November 18, 2018.
Clinical trial information: NCT03741335. Research Sponsor: U.S. National Institutes
of Health.
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Alliance A031902 (CASPAR): A randomized, phase (ph) 3 trial of
enzalutamide with rucaparib/placebo as novel therapy in first-line metastatic
castration-resistant prostate cancer (mCRPC). First Author: Arpit Rao,
Division of Hematology & Oncology, Department of Medicine, Baylor
College of Medicine, Houston, TX
Background: Despite a growing number of treatment options for first line mCRPC, approximately
40% of patients (pts) have radiographic progression within the first year. Androgen receptor
(AR) signaling inhibition increases genomic instability with double-strand DNA breaks & co-in-
hibition of AR & PARP induces synthetic lethality in multiple preclinical models. Homologous
recombination repair (HRR) gene aberrations do not appear to be necessary for this synergy as
demonstrated in a ph 2 clinical trial of abiraterone & olaparib where this combination improved
radiographic progression-free survival (rPFS) in HRR-wild-type pts compared with abiraterone
alone. A ph 1b trial has since shown that enzalutamide plus rucaparib has acceptable
safety profile & no significant drug-drug interactions (S-DDI). Methods: CASPAR/A031902
(NCT04455750) is a ph 3 study in which 984 pts will be randomized 1:1 to enzalutamide
plus rucaparib or placebo. HRR gene aberration is not required for enrollment. All pts will un-
dergo next-generation targeted-exome sequencing from archival tumor tissue (new biopsy only
required if no archival tissue available). Treatment will be continued until disease progression
& crossover is not allowed. Key eligibility criteria are age ≥ 18 years, ECOG PS 0-2, biopsy-
proven prostate adenocarcinoma, progressive (PSA or radiographic) disease per Prostate Cancer
Working Group 3 guidelines, measurable or nonmeasurable disease per RECIST 1.1, no prior
treatment for mCRPC (prior docetaxel, abiraterone, darolutamide, or apalutamide in non-
mCRPC setting is allowed), no significant uncontrolled comorbidity, & no medications with S-
DDI with enzalutamide/rucaparib. Hierarchical co-primary endpoints are rPFS & overall survival
(OS). The OS analysis will be undertaken as a primary endpoint if the rPFS endpoint is met. For
a one-sided logrank test with a type 1 error rate equal to 0.025, the study has 90% power to de-
tect a hazard ratio (HR) of 0.71 in rPFS (median rPFS of 15 & 21 months in control & combi-
nation arms, respectively) & 80% power to detect an HR of 0.80 in OS (median OS of 32 & 40
months, respectively). Key secondary endpoints are rPFS & OS in pts with vs without pathogen-
ic BRCA1, BRCA2, or PALB2 alterations; & differences in adverse events & quality of life
(QOL) outcomes between the treatment arms. QOL assessments include Functional Assess-
ment of Cancer Therapy–Prostate (FACT-P), Brief Pain Inventory Short Form (BPI-SF) & EQ-
5D-5L. A key correlative endpoint is the sensitivity of ctDNA-based testing for alterations in
HRR genes. Enrollment to CASPAR began in July 2021 & the study is available for participa-
tion to all US-NCTN sites with a projected enrollment of 3 years. Support: U10CA180821,
U10CA180882, U24CA196171; U10CA180888; Clovis Oncology; http://acknowledgment-
s.alliancefound.org Clinical trial information: NCT04455750. Research Sponsor: U.S. Nation-
al Institutes of Health, Clovis Oncology, Tempus Labs Inc.
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A phase Ia/Ib study of talazoparib in combination with tazemetostat in
metastatic castration-resistant prostate cancer (mCRPC). First Author:
Atish Dipankar Choudhury, Dana-Farber Cancer Institute, Boston, MA
Background: Enhancer of zeste homolog 2 (EZH2) is frequently overexpressed in meta-
static castration-resistant prostate cancer (mCRPC), and is linked to lineage plasticity
and therapy resistance. In pre-clinical studies, EZH2 directly regulates DNA damage re-
pair (DDR) gene expression, and pharmacologic inhibition of EZH2 sensitizes prostate
cancer cells to genotoxic stress as induced by poly-ADP ribose polymerase (PARP) inhi-
bition. The PARP inhibitor talazoparib and EZH2 inhibitor tazemetostat are currently
under study in mCRPC, and we are conducting a phase 1 clinical trial of the combina-
tion.Methods: Phase 1a of the study will define the recommended phase 2 dose (RP2D)
and phase 1b will better assess safety and preliminary clinical activity of the combina-
tion at the RP2D. Eligible patients must have progressive disease after at least one sec-
ondary hormonal therapy and taxane-based chemotherapy (or felt not to be more
appropriate for taxane), have disease evaluable for response (PSA ≥ 2 ng/ml or measur-
able disease by RECIST 1.1) and have a metastatic lesion amenable to biopsy adequate
for next generation sequencing. In phase 1a (n=9-18), the starting doses are talazoparib
0.75 mg daily and tazemetostat 600 mg BID, with dose escalation/de-escalation of
both agents by up to 2 dose levels [DLs] based on a 3+3 design. The RP2D is the maxi-
mum tolerated dose (MTD) or DL +2 (talazoparib 1 mg daily + tazemetostat 800 mg
BID) if the MTD is not reached. After 6 patients are treated at the RP2D, phase 1b will
enroll an additional 20 patients to an expansion cohort. The primary endpoint of safety
and tolerability is based on incidence of dose-limiting toxicities [DLTs] and incidence
and grade of adverse events [AEs] by CTCAE version 5.0. For the secondary endpoint of
overall response rate (ORR; defined as PSA reduction by ≥ 50% OR radiographic re-
sponse by RECIST 1.1), with a sample size of 26 (6 patients from dose escalation and
20 from expansion), we deem talazoparib+tazemetostat effective if ORR is ≥ 5/26
(19%). The probability of concluding that the treatment strategy effective is 0.11 if its
true response rate is 10% and at least 0.93 if the true response rate exceeds 30%.
Mandatory pre-treatment and on-treatment (8-week) biopsies will undergo targeted ge-
netic sequencing, transcriptomic profiling, ChIP (Chromatin ImmunoPrecipitation)-seq,
and immunohistochemistry (IHC) for DDR and differentiation markers; blood specimens
will undergo circulating cell-free DNA and circulating tumor cell profiling – these stud-
ies will nominate possible predictive biomarkers for therapeutic response and serve as
pharmacodynamic markers of combined PARP and EZH2 inhibition. The goal of this
study is to expand treatment options in mCRPC through a novel approach to exploit
EZH2 as a therapeutic target through co-targeting the DDR response. Enrollment began
in July 2021. Clinical trial information: NCT04846478. Research Sponsor: Pfizer, Oth-
er Foundation, Pharmaceutical/Biotech Company.
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Evaluation of tumor genomic variants in Japanese patients with metastatic
castration-sensitive prostate cancer (mCSPC) treated with apalutamide:
Protocol of a phase 4 study (CUARTET). First Author: Hirotsugu Uemura,
Department of Urology, Kindai University Hospital, Osakasayama, Japan

Background: Apalutamide is an oral non-steroidal, potent, and highly selective an-
drogen receptor antagonist. Alterations in androgen signaling, DNA repair, and
other pathways impact on castration sensitivity and outcomes of androgen antag-
onists. Currently, there is limited data on the types or effects of variants in pros-
tate cancer (PC)-related genes among Japanese mCSPC (castration-naïve or
castration-sensitive) patients treated with apalutamide. Methods: CUARTET is a
collaborative phase 4 study with a primary objective of evaluating genomic var-
iants in 73 PC driver genes during apalutamide treatment and hence identify po-
tential biomarkers. Men aged ≥20 years with mCSPC scheduled to start
apalutamide at 20 participating institutions will be eligible. Patients previously
treated with abiraterone, docetaxel, enzalutamide, apalutamide or darolutamide,
are ineligible, as are those who received androgen-deprivation therapy or com-
bined androgen blockade for >6 months before registration or neoadjuvant/adju-
vant hormonal therapy for >36 months. The primary endpoint is the changes in
genomic variants of 73 PC driver genes between pre- and post-treatment of apalu-
tamide. Secondary endpoints, stratified by baseline genomic variants, include the
proportion of patients with nadir prostate–specific antigen (PSA) ≤0.2 ng/mL,
PSA–progression-free survival (PFS), PFS, overall survival, time to castration re-
sistance, and PFS2. Other planned outcomes include safety, incidence/severity
of apalutamide-related skin rash stratified by single nucleotide polymorphisms or
human leukocyte antigen typing, and clinical outcomes in patients with only dis-
tant lymph node metastases. The first patient was enrolled in December 2020,
and it is expected to enroll 100 patients during the 1.5-year registration period.
Eighty-one patients have been enrolled in this study by July 2021. The patients
will be followed up for a maximum of 4.5 years. Interim analyses are planned af-
ter the last patient has been registered. Results of CUARTET are expected to re-
veal the genomic variants, including those in androgen signaling-related genes,
that are potentially involved in acquired resistance to apalutamide. The results
will reveal biomarkers to aid treatment decision making for mCSPC patients, in-
cluding the treatment options following apalutamide. Clinical trial information:
NCT04601441. Research Sponsor: Janssen Pharmaceutical K.K.
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Phase 1b study of tarlatamab, a half-life extended bispecific T-cell engager
(HLE BiTE immune therapy) targeting DLL3, in de novo or treatment
emergent neuroendocrine prostate cancer (NEPC). First Author: Rahul Raj
Aggarwal, UCSF Helen Diller Family Comprehensive Cancer Center, San
Francisco, CA
Background: NEPC is an aggressive cancer with no standard treatment approach and
poor prognosis. It is usually treatment-emergent, occurring in 15%–20% of patients
(pts) with metastatic castration-resistant prostate cancer following treatment with an-
drogen signaling inhibitors (ASI) and is characterized by histological transformation
from adenocarcinoma to a high-grade neuroendocrine tumor.1 The tumor associated an-
tigen delta-like ligand 3 (DLL3) has been identified as a promising target in both NEPC
and small cell lung cancer (SCLC), as it is highly expressed in these tumors and mini-
mally expressed on normal tissue. Tarlatamab is a DLL3-targeting HLE BiTEVR immune
therapy designed to bind DLL3 on cancer cells and CD3 on T cells, resulting in T cell ac-
tivation and expansion and T cell-dependent killing of tumor cells. In preclinical stud-
ies, tarlatamab induced T-cell dependent lysis of DLL3-expressing neuroendocrine
tumor cell lines, including NEPC cells.2 Interim results of an ongoing first-in-human
study in pts with SCLC (NCT03319940) show evidence for tarlatamab efficacy with an
acceptable safety profile.3 Together, these findings support a clinical study of tarlata-
mab in NEPC. Methods: NCT04702737 is an open-label, phase 1b study evaluating tar-
latamab infusion in pts with metastatic de novo or treatment-emergent NEPC,
consisting of dose exploration and then dose expansion. Key eligibility criteria include
adults (≥18 y) with metastatic NEPC whose disease progressed/recurred after ≥1 prior
line of systemic therapy (platinum-based regimen for de novo NEPC or an ASI if treat-
ment-emergent), measurable disease per RECIST 1.1 with Prostate Cancer Working
Group 3 modifications, and ECOG performance status ≤2. Primary objectives are to
evaluate safety and tolerability and determine the maximum tolerated dose or recom-
mended phase 2 dose of tarlatamab. Secondary objectives are to evaluate antitumor ac-
tivity (as assessed by objective response, duration of response, progression-free survival,
overall survival, and disease control rate) and characterize pharmacokinetics. Four US
and international study sites have been activated with two enrolled pts. References: Ag-
garwal R, et al. J Clin Oncol. 2018;36:2492-2503. Cooke K, et al. Abstract 627. Pre-
sented at: SITC Annual Meeting, Nov 9–14, 2020; Virtual. Owonikoko TK, et al.
Abstract 8510. Presented at: ASCO Annual Meeting, June 4–8, 2021; Virtual. Clinical
trial information: NCT04702737. Research Sponsor: Amgen Inc.
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CYCLONE 2: A phase 2/3, randomized, placebo-controlled study of
abiraterone acetate plus prednisone with or without abemaciclib in patients
with metastatic castration-resistant prostate cancer. First Author:
Matthew Raymond Smith, Massachusetts General Hospital, Boston, MA
Background: Despite recent advances, nearly all patients (pts) with metastatic castra-
tion-resistant prostate cancer (mCRPC) experience disease progression and cancer-spe-
cific mortality. Persistent or reactivated androgen receptor (AR) signaling and/or
activation of pathways in cross-talk with AR signaling are key drivers of mCRPC progres-
sion. Evidence suggests that AR signaling promotes translation of D-type cyclins result-
ing in cyclin-dependent kinase 4 and 6 (CDK4&6) activation and cell cycle progression.
Abemaciclib is an oral selective inhibitor of CDK4&6 dosed on a continuous schedule,
that is FDA-approved in combination with endocrine therapy or as monotherapy to treat
HR+, HER2- metastatic breast cancer pts. Preclinical studies with prostate cancer cell
lines and xenograft models showed that abemaciclib induces cell cycle arrest and tumor
growth inhibition. The hypothesis is that addition of abemaciclib to AR targeted therapy
may be an effective treatment for mCRPC pts. Methods: CYCLONE 2 (NCT03706365)
is a phase 2/3, randomized, double-blind, multicenter, placebo-controlled study to as-
sess the safety and efficacy of abemaciclib in combination with abiraterone acetate plus
prednisone (AA+P) in pts with mCRPC. CYCLONE 2 is an adaptive study which is de-
signed in three parts. Part 1 is a 30-patient safety lead-in to determine the recom-
mended phase 2 dose (RP2D; 150 mg or 200 mg, twice daily) of abemaciclib in
combination with AA (1000 mg, once daily) + P (5 mg, twice daily). In part 2, 150 pts
are randomized 1:1 to AA+P with abemaciclib at the RP2D or placebo. The study ex-
pands to enroll an additional 170 pts in Part 3 if prespecified expansion criteria are met
at a planned adaptive interim analysis performed by an independent data monitoring
committee (IDMC). Pts with mCRPC evidenced by radiographic and/or PSA progression
during continuous ADT are eligible. Prior docetaxel for mHSPC is permitted. Systemic
anti-cancer therapy for mCRPC and prior novel hormonal agents are exclusionary. The
primary objective is radiographic progression free survival (rPFS; per RECIST1.1 for soft
tissue and PCWG3 for bone). Secondary objectives include safety, objective response
rate, duration of response, time to symptomatic and PSA progression, overall survival,
and pharmacokinetics. Status: Enrollment in Part 1 & 2 is completed. Based on the rec-
ommendation from the IDMC, Part 3 was opened in June 2021 and enrolls pts from
about 112 sites across 12 countries. Clinical trial information: NCT03706365.
Research Sponsor: Eli Lilly and Company.
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PEARLS: A multicenter phase II/III trial of extended field radiotherapy for
androgen-sensitive prostate cancer patients with PSMA-avid pelvic and para-
aortic lymph nodes at presentation. First Author: Julia Murray, The Royal
Marsden NHS Foundation Trust and The Institute of Cancer Research,
London, United Kingdom
Background: Optimal management for lymph node (LN) positive prostate cancer has not
yet been determined. With the emerging role of PSMA-PET/CT in diagnostic staging,
identification of this disease status is increasing. The superior border for prostate nodal
radiotherapy is variable across different centres. PEARLS (CRUK/19/016) aims to show
that extending the radiotherapy field to cover the para-aortic LN (up to L1/L2 vertebral
interspace) can improve outcomes for prostate cancer patients with PSMA-avid pelvic
LN at presentation. The trial is registered: ISRCTN36344989. Methods: PEARLS is a
multi-stage randomised controlled trial. Men with histologically confirmed prostate can-
cer with PSMA-avid nodal disease within the pelvis +/- para-aortic region receiving an-
drogen deprivation therapy +/- androgen receptor targeted therapy or docetaxel
chemotherapy are eligible. Two cohorts defined by extent of LN disease determined by
PSMA-PET/CT will be recruited: cohort A (pelvic LN at or below the L4/L5 vertebral in-
terspace) and cohort B (para-aortic LN below L1/L2 vertebral interspace). Patients are
randomly allocated (1:1) to standard field (dependent on cohort) intensity modulated
radiotherapy (IMRT) (control) or extended-field IMRT (experimental) in 20 fractions
over 4 weeks. In the control group, cohort A will receive 60Gy to the prostate and 44Gy
to the pelvis with an integrated boost of 51Gy to PSMA-avid LN and cohort B will re-
ceive 60Gy to the prostate only. In the experimental group, participants in both cohorts
will receive 60Gy to the prostate and 44Gy to the pelvis and para-aortic region with an
integrated boost of 51Gy to involved LN. In phase II, the primary endpoint is lower gas-
trointestinal RTOG grade 2+ toxicity at week 18 from start of radiotherapy. Assuming
acceptable toxicity in the first 75 participants receiving extended-field IMRT, the study
will move to phase III where the primary endpoint is metastasis-free survival. The trial
aims to recruit 714 patients with pelvic LN to detect a hazard ratio of 0.62 in favour of
extended-field IMRT and a further 179 patients with para-aortic LN disease. The trial
was launched in the UK on 25 June 2021. Phase II will be conducted in 20 NHS Trusts
across the UK. Clinical trial information: ISRCTN36344989. Research Sponsor: Cancer
Research UK.
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A randomized, controlled, phase 3 study of darolutamide in addition to
androgen deprivation therapy (ADT) versus ADT alone in metastatic
hormone-sensitive prostate cancer (ARANOTE). First Author: Haresh KP,
All India Institute of Medical Sciences, New Delhi, India
Background: Previous randomized, phase 3 trials have shown the efficacy of adding do-
cetaxel, abiraterone acetate, enzalutamide, or apalutamide to ADT in improving overall
survival and/or radiologic progression-free survival (rPFS) in patients with metastatic
hormone-sensitive prostate cancer (mHSPC). However, these combinations are associ-
ated with an increased risk of adverse events (eg, fatigue, rash, and cardiovascular
events). Darolutamide is a structurally distinct and highly potent androgen receptor in-
hibitor. In the ARAMIS study, darolutamide has been shown to significantly reduce the
risk of death by 31% and have a favorable safety profile in men with nonmetastatic cas-
tration-resistant prostate cancer. It has a low incidence of central nervous system�re-
lated adverse events, which may be explained by its distinct low blood�brain barrier
penetration. Darolutamide has also been shown to have a low potential for drug�drug
interactions, allowing flexibility with concomitant medications. ARANOTE will evaluate
the efficacy and safety of darolutamide plus ADT in patients with mHSPC
(NCT04736199). Methods: ARANOTE is an international, multicenter (ex-US), random-
ized, double-blind, placebo-controlled, phase 3 study in patients with histologically or
cytologically confirmed adenocarcinoma of the prostate and documented metastatic
disease by conventional imaging (eg, computed tomography or magnetic resonance im-
aging) who started ADT ≤12 weeks before randomization. In total, 555 patients will be
randomized 2:1 to darolutamide 600 mg twice daily or placebo, plus ADT. Patients will
be stratified by the presence of visceral metastases, assessed by central review, and pri-
or local therapy. Patients will be evaluated every 12 weeks for efficacy, safety, and qual-
ity of life (using the FACT-P questionnaire) during treatment and active follow-up post
treatment. For long-term follow-up, patients will be contacted by telephone every 12
weeks. The primary endpoint is rPFS; secondary endpoints include overall survival, time
to castration-resistant prostate cancer, time to prostate-specific antigen progression,
and safety. Recruitment is ongoing, and the first patient first visit was on February 23,
2021. The estimated study completion date is September 2025. Clinical trial
information: NCT04736199. Research Sponsor: Bayer AG and Orion Pharma.
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A randomized mCRPC phase 2b study of the BET bromodomain inhibitor
(BETi) zen-3694 and enzalutamide vesus enzalutamide. First Author:
Rahul Raj Aggarwal, UCSF Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA
Background: Androgen receptor signaling inhibitors (ARSI), such as enzalutamide
(Enza), and abiraterone (Abi), are standard therapies for metastatic hormone-sensitive
and metastatic castration-resistant prostate cancer (mHSPC, mCRPC). Patients who re-
spond to the initial ARSI are frequently prescribed a second ARSI upon progression.
However, a suboptimal response to first line ARSI, including the ~ 20% treated with an
ARSI for mHSPC who progress within 12 months of treatment initiation, may enrich for
cancers harboring AR-independent mechanisms of resistance including treatment-
emergent neuroendocrine prostate cancer (t-NEPC). Recently, BETi have been shown
pre-clinically to block the neuroendocrine prostate cancer lineage plasticity program
through modulating E2F1, a transcription factor involved in stemness and cell differen-
tiation. Prior results from a mCRPC Ph. 1b/2a trial of ZEN-3694+ Enza support this no-
tion, as lower AR transcriptional activity in baseline tumor biopsies was associated with
longer radiographic progression-free survival (rPFS). Additionally, mCRPC patients who
were primary refractory to first-line abiraterone had prolonged rPFS with ZEN-3694 +
Enza, suggesting that the patients with primary resistance may benefit from the combi-
nation. To test this hypothesis, a Ph. 2b randomized trial has been initiated, enriching
for mCRPC with suboptimal response to first-line ARSI. Methods: This is a multi-nation-
al, open-label, randomized, two cohort, Ph. 2b study of ZEN-3694 + Enza vs. Enza in
mCRPC patients who have progressed on Abi (NCT04986423). Cohort A (N = 150): Pa-
tients with poor response to Abi defined either as progression in < 12 months or failure
to achieve PSA nadir of 0.2 ng/mL while taking Abi in HSPC setting, or progression in <
6 months and/or failure to achieve a PSA50 response while taking Abi in the CRPC set-
ting. Cohort B (N = 50): Patients who responded to Abi, defined as > 12 months dura-
tion without progression while on Abi in the HSPC setting and achieving a nadir PSA <
0.2 ng/mL, or > 6 months duration without progression while on Abi in the CRPC set-
ting and confirmed PSA50 response. The primary endpoint is radiographic progression-
free survival (rPFS) by blinded independent central review (BICR) in Cohort A evaluated
by PCWG3. Key secondary endpoints include rPFS by BICR for Cohorts A + B, PFS by
investigator assessment, overall survival, PSA50 response rate, objective response rate
by RECIST 1.1, and patient-reported health status and quality of life, evaluated in Co-
horts A, and Cohorts A + B together. The trial, conducted in collaboration with Newsoara
is expected to enroll 200 participants, and the first patient was dosed in October 2021.
Astellas is providing the enzalutamide for this study. Clinical trial information:
NCT04986423. Research Sponsor: Zenith Epigenetics, Astellas Pharma Inc, and
Newsoara Biopharma Co., Ltd.
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Trial in progress: Durvalumab and olaparib for the treatment of prostate
cancer in men predicted to have a high neoantigen load. First Author:
Alexandra Sokolova, Oregon Health and Science University Knight Cancer
Institute, Portland, OR
Background: Approximately 30% of patients (pts) treated with definitive surgical and/or
radiation therapy for localized prostate adenocarcinoma develop biochemical recurrence
(BCR). The optimal time to initiate androgen deprivation therapy (ADT) for such patients
is controversial and depends on patient and provider preference, absolute PSA value,
and PSA doubling time (PSADT), which has been associated with time to metastasis.
Because the time from BCR to metastasis can be long in many cases, strategies allowing
pts to avoid ADT while extending metastasis-free survival are desirable. Prior studies
have shown that a high tumor neoantigen load correlates with response to anti-PD(L)1.
We hypothesized that PARP inhibitor-induced genomic instability may sensitize tumors
to anti-PD(L)1 through: i) increasing mutational burden and subsequent tumor neoanti-
gen formation, and/or ii) through activation of other immunogenic pathways (e.g. the
STING pathway). This trial investigates an ADT-sparing approach for men predicted to
have high neoantigen load and who have BCR prostate cancer. Methods: This is a phase
2 clinical trial testing durvalumab (1500 mg IV every 4 weeks) and olaparib (300 mg
PO twice a day) (one cycle = 4 weeks) in men with BCR (PSADT≤10 months) whose tu-
mors are predicted to have high neoantigen load based on: biallelic CDK12 mutations
(Cohort A), mismatch repair deficiency (MMRd)/high microsatellite instability (MSI-H)
(Cohort B), or loss of function mutations in homologous recombination repair (HRR)
genes (Cohort C). Cohorts A and B will receive 3 cycles of durvalumab followed by 3
cycles of the combination of durvalumab and olaparib. Given the proven efficacy of ola-
parib in prostate cancer patient whose tumors posses an HRR gene mutation, Cohort C
will receive 6 full cycles of the combination. Ten patients will be enrolled in each cohort
(total n = 30) at two collaborating sites. This study was designed to provide preliminary
efficacy data across eligible cohorts, with a primary objective of estimating the propor-
tion of pts with an undetectable PSA at 12 months within each cohort. Secondary objec-
tives include safety, proportion of patients with ≥50% decline in PSA from baseline and
quality of life measures. Correlative studies will assess blood and tissue molecular bio-
markers for association with outcomes. The study is open with two patients enrolled at
the time of abstract submission. Clinical trial information: NCT04336943. Research
Sponsor: Astra Zenaca.
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Veterans affairs seamless phase II/III randomized trial of standard systemic
therapy with or without PET-directed local therapy for oligorecurrent prostate
cancer (VA STARPORT). First Author: Abhishek A Solanki, Hines VA,
Hines, IL
Background: Two diverging paradigms have been studied in recent years to improve the
survival of men with recurrent metastatic prostate cancer (PCa). First, multiple recent
phase II randomized trials have demonstrated improved long-term progression-free sur-
vival (PFS) with metastasis-directed therapy (MDT) in men with oligorecurrent PCa in
the absence of systemic therapy. Yet, most patients receiving MDT for oligorecurrent
PCa develop progression in new areas, arguing that systemic therapy is needed to treat
occult metastases. The second approach that has recently been studied is whether esca-
lating systemic therapy by adding novel androgen receptor axis targeted agents or che-
motherapy improves outcomes in men with metastatic PCa. Multiple phase III
randomized trials demonstrate that enhancing hormonal therapy with these therapeutic
agents improves progression-free survival (PFS) and overall survival. Therefore, these
agents have been integrated into today’s standard systemic therapy (SST) for metastatic
recurrence, and SST is the current NCCN guidelines standard of care for recurrent met-
astatic PCa. The primary goal of our study is to determine if adding PET-directed local
therapy (PDLT) to SST improves disease control compared to SST alone in Veterans
with oligorecurrent PCa. Methods: VA STARPORT is a phase II/III randomized trial open
at 16 VA medical centers comparing SST with or without PDLT in Veterans with oligore-
current PCa. Key eligibility criteria include prior localized PCa with biochemical recur-
rence after initial curative-intent local therapy and workup including any FDA-approved
PCa PET/CT that reveals oligorecurrence in 1-5 metastatic lesions. The primary end-
point is castration-resistant prostate cancer-free survival (CRPC-free survival). Second-
ary endpoints include radiographic PFS, clinical PFS, freedom from index lesion
progression, toxicity, quality of life, and prostate cancer-specific and overall survival.
SST is delivered with an intent for indefinite SST using any NCCN guideline-concordant
regimen in both arms. PDLT (Arm 2) consists of surgery or radiation to metastases and
any present prostate/prostate bed local recurrence. Metastasis-directed radiation can
consist of stereotactic body radiotherapy or elective nodal radiotherapy per clinician dis-
cretion from dose/fractionation options defined in the protocol. All participants undergo
somatic tumor sequencing using the VA National Precision Oncology Program. Germline
sequencing and tumor banking in a separate biorepository study is recommended. As-
suming a hazard ratio of 0.60 for SST + PDLT vs SST, two-sided alpha = 0.05 and 90%
power, a total of 464 participants will be randomized to generate 166 primary events
(CRPC-free survival) by the end of the 48-month active study phase. The study began
enrollment in August 2021. Clinical trial information: NCT04787744. Research Spon-
sor: Merit Review Award Number I01 CX002277 from the United States (U.S.) Depart-
ment of Veterans Affairs Clinical Sciences R&D (CSRD) Service.
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KEYNOTE-365 cohorts G and H: Phase 1b/2 study of pembrolizumab +
vibostolimab combination therapy in patients with adenocarcinoma
metastatic castration-resistant prostate cancer (mCRPC) or treatment-
emergent neuroendocrine mCRPC (t-NE). First Author: Neal D. Shore,
Carolina Urologic Research Center, Myrtle Beach, SC
Background: Treatment options are limited for patients with mCRPC that progresses af-
ter treatment with next-generation hormonal agents (NHAs)—such as enzalutamide and
abiraterone acetate—or docetaxel. Approximately 20% of patients with adenocarcinoma
mCRPC that progresses on androgen deprivation therapy develop t-NE mCRPC, which is
associated with shortened overall survival (OS). The PD-1 inhibitor pembrolizumab
showed antitumor activity as monotherapy in docetaxel-pretreated patients with adeno-
carcinoma mCRPC in the phase 2 KEYNOTE-199 trial. The T-cell immunoreceptor with
Ig and ITIM domains (TIGIT) inhibitor vibostolimab showed antitumor activity when
combined with pembrolizumab in pretreated patients with several tumor types in a
phase 1 dose-escalation study. Combining PD-1 and TIGIT inhibition might have en-
hanced benefit in mCRPC, potentially both adenocarcinoma and t-NE. Methods: KEY-
NOTE-365 (NCT02861573) is a nonrandomized, open-label, multicohort, phase 1b/2
trial designed to evaluate the efficacy and safety of several pembrolizumab combination
therapies in patients with mCRPC. Patients enrolled in cohort G will have confirmed ad-
enocarcinoma of the prostate without small cell histology, per the investigator. Cohort H
will enroll patients with t-NE (≥1% neuroendocrine cells in a recent biopsy specimen
confirmed by central histology review). Each cohort will include patients who previously
received docetaxel treatment for mCRPC. Prior treatment with ≤2 NHAs (for hormone-
sensitive metastatic prostate cancer [mHSPC] or mCRPC) and 1 other chemotherapy for
mCRPC is permitted. Enrollment in cohort H requires prostate cancer progression within
6 months of starting an NHA (for mHSPC or mCRPC) and within < 6 cycles of docetaxel
for mCRPC. Each cohort will enroll 40-100 patients with Eastern Cooperative Oncology
Group performance status score 0 or 1. Both cohorts will receive MK-7684A, a coformu-
lation of pembrolizumab 200 mg and vibostolimab 200 mg, IV every 3 weeks. Treat-
ment will continue until disease progression, withdrawal of consent, or other
discontinuation event. Primary end points are safety and tolerability, prostate-specific
antigen (PSA) response rate, and objective response rate (ORR) per RECIST v1.1 by
blinded independent central review (BICR). Secondary end points include time to PSA
progression; ORR and radiographic progression-free survival per Prostate Cancer Work-
ing Group 3 (PCWG3)–modified RECIST v1.1 by BICR; duration of response and dis-
ease control rate per RECIST v1.1 and PCWG3-modified RECIST v1.1 by BICR; and
OS. These cohorts of KEYNOTE-365 are enrolling in Australia, Germany, New Zealand,
Spain, and the United States. Clinical trial information: NCT02861573. Research
Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA.
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ENZA-p: A randomized phase II trial using PSMA as a therapeutic agent and
prognostic indicator in men with metastatic castration-resistant prostate
cancer treated with enzalutamide (ANZUP 1901). First Author: Louise
Emmett, Department of Theranostics and Nuclear Medicine, St Vincent’s
Hospital, Sydney, Australia
Background: 177Lu-PSMA-617 (LuPSMA) is a novel radionuclide with promising activity and
tolerability in metastatic castration-resistant prostate cancer (mCRPC). Pre-clinical studies
have shown that androgen receptor blockade with enzalutamide upregulates PSMA-receptor
expression, and that PSMA-receptor blockade increases treatment response to enzaluta-
mide. We hypothesize that concurrent administration of LuPSMA and enzalutamide will be
synergistic in mCRPC. The aims of ENZA-p are to determine the activity and safety of LuP-
SMA combined with enzalutamide in men with mCRPC at high-risk of early progression on
enzalutamide alone; and to identify prognostic and predictive biomarkers from imaging,
blood, and tissue. Methods: This open-label, randomized, multicentre, phase 2 trial will re-
cruit 160 men with mCRPC. Key eligibility criteria include progression on androgen depriva-
tion therapy, 2 or more risk factors for early cancer progression on enzalutamide (LDH
≥ULN; ALP ≥ULN; albumin < 35 g/L; M1 disease at diagnosis; < 3 years since initial diag-
nosis; > 5 bone metastases; visceral metastases; PSA doubling time < 3 months; pain re-
quiring opiates > 14 days; for castration-sensitive disease), no prior treatment with an
androgen receptor pathway inhibitor (except abiraterone), no prior chemotherapy for
mCRPC, and PSMA-avid disease on positron emission tomography (PET) with 68Ga-PSMA.
Participants are randomly assigned (1:1) to enzalutamide 160 mg daily or enzalutamide
160 mg daily plus LuPSMA 7.5 GBq on days 15 and 57. Two subsequent doses of Lu-
PSMA will be administered if the 68Ga-PSMA PET on day 92 shows persistent PSMA expres-
sion in the tumour. Imaging assessments include CT and technetium bone scan at baseline,
day 99, then every 12 weeks; 68Ga-PSMA-11 PET at baseline, days 15, 92, and first pro-
gression; and 18F FDG PET at baseline and first progression. Translational samples includ-
ing circulating tumor cells (CTCs), circulating tumor DNA (ctDNA) and biopsies (optional)
will be collected at baseline, day 92, and first progression. The primary endpoint is PSA pro-
gression-free survival (PSA-PFS). Secondary endpoints include radiological-PFS, PSA-re-
sponse rate, pain response and PFS, clinical-PFS, overall survival, health related quality of
life, adverse events, and cost-effectiveness. Correlative studies include identification of
prognostic and predictive biomarkers from 68Ga-PSMA, 18F FDG PET/CT, CTCs, and ctDNA.
A sample size of 160 provides 80% power with a 2-sided type 1- error rate of 5% to detect a
HR of 0.625 assuming a median PSA-PFS of 5 months with enzalutamide alone. Accrual
was 90 on 12 October 2021. Clinical trial information: NCT04419402. Research Sponsor:
Prostate Cancer Research Alliance (PCRA): An Australian Government and Movember joint
alliance and Australian and New Zealand Urogenital and Prostate Cancer Trials Group (ANZ-
UP), Other Foundation, Other Government Agency, Pharmaceutical/Biotech Company, Gen-
esisCare, Roy Morgan Research and the Australian and New Zealand Urogenital and
Prostate Cancer Trials Group (ANZUP).
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Phase 1 study of JNJ-69086420, an actinium-225-labeled antibody
targeting human kallikrein-2, for advanced prostate cancer. First Author:
Michael J. Morris, Division of Solid Tumor Oncology, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: Radioligand therapy for metastatic castration resistant prostate cancer
(mCRPC) has been shown to prolong survival, delay disease progression, and improve
quality of life, raising hopes that these gains will be amplified with even more cancer-
specific targets and more powerful radioligands. Human kallikrein-related peptidase 2
(hK2) is a tumor-associated member of the kallikrein family that shares significant ho-
mology to prostate-specific antigen and is minimally expressed in normal non-prostate
tissues. JNJ-69086420 (JNJ-420; 225Ac-DOTA-h11B6 [1,4,7,10-tetraazacyclodode-
cane-1,4,7,10-tetraacetic acid]), is a first-in-class radioimmunotherapy targeted to hK2
antigen. In a phase 0 study of [111In]-DOTA-h11B6, patients (pts) with mCRPC (pro-
gressed on standard therapies), treatment with a single dose of [111In]-DOTA-h11B6 (2
mg) with/without 8 mg h11B6, demonstrated safety, good tumor localization, nominal
normal-organ uptake, and no difference in PK between 2 and 10 mg antibody mass
(Morris et al. J Clin Oncol. 2021 39:6 suppl, 122). We have initiated the first-in-human
study to assess the safety, pharmacokinetics (PK), pharmacodynamic (PD), and clinical
activity of Ac-225 radiolabeled JNJ-420, to determine its recommended phase 2 dose
(RP2D) in adults with advanced PC. Methods: This open-label, multicenter, phase 1
study will recruit approximately 50 men (aged ≥18 years) with advanced PC across dose
escalation (Part 1) and expansion (Part 2) parts. Key eligibility criteria: mCRPC with his-
tologic confirmation of adenocarcinoma, Eastern Cooperative Oncology Group (ECOG)
performance status of 0 or 1, adequate organ function based on hematology and serum
chemistry, and 1 or more prior novel androgen receptor-targeted therapies (prior chemo-
therapy acceptable). Key exclusion criteria: prior treatment with radium/strontium/sa-
marium/radioconjugate therapy, superscan findings as protocol defined, active central
nervous system metastases. In Part 1, men will receive intravenous (IV) injection of 50
lCi/ 2 mg JNJ-420 (once every 8 weeks) with one or multiple doses; escalation of dose
levels to be based on dose limiting toxicities (DLTs) evaluation, until RP2D identifica-
tion. In Part 2, JNJ-420 is to be given at one of the RP2D(s) determined in Part 1. Pri-
mary endpoint is safety (incidence and severity [grading per NCI-CTCAE V5.0] of AEs
including DLTs). Secondary endpoints include prostate specific antigen response rate,
overall response rate (PCWG3 modified RECIST 1.1 criteria), PK, PD, immunogenicity,
and biomarker analyses. Enrollment began in Dec 2020; as of Sep 2021, 4 sites have
been initiated and 14 pts enrolled; currently, dose escalation is ongoing. Clinical trial
information: NCT04644770. Research Sponsor: Janssen Research & Development,
LLC.
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Relugolix in combination with abiraterone acetate, apalutamide, or docetaxel
in men with advanced prostate cancer (aPC): A phase 1, three-part, open-
label, parallel-cohort study. First Author: Jose De La Cerda, Urology San
Antonio, San Antonio, TX
Background: Androgen deprivation therapy (ADT) with gonadotropin-releasing hormone
(GnRH) analogs or receptor antagonists is a cornerstone of prostate cancer treatment.
As disease progresses, agents with complementary mechansims are co-prescribed with
ADT to suppress extra-testicular testosterone production or block androgen receptors on
cancer cells. Relugolix (120 mg) is an oral non-peptide GnRH receptor antagonist ap-
proved in the US for the treatment of aPC. In the phase 3 study, relugolix maintained
suppression of testosterone to castration levels in 96.7% of men for up to 48 weeks
(wks), with superiority to leuprolide acetate. Relugolix was well tolerated and associated
with a 54% lower risk of major adverse cardiovascular events relative to leuprolide ace-
tate (Shore N, NEJM 2020;382;23). To formally assess the safety and tolerability of
combination treatment with relugolix, a phase 1 study in men with aPC has been under-
taken. Methods: This is a three-part, open-label, parallel-cohort safety and tolerability
study of relugolix in combination with abiraterone acetate in men with metastatic cas-
tration-sensitive prostate cancer (mCSPC) or metastatic castration-resistant prostate
cancer (mCRPC) (Part 1), apalutamide in men with mCSPC or non-metastatic catration-
resistant prostate cancer (nmCRPC) (Part 2), or docetaxel in men with mCSPC or
mCRPC (Part 3). Each part of the study consists of a 45-day screening period, a 12-wk
primary study treatment period and a 40-wk safety extension treatment period. All of
the men are required to have been treated with leuprolide acetate or a GnRH receptor
antagonist (eg, degarelix) in combination with abiraterone acetate for a minimum of 12
wks, apalutamide for a minimum of 6 wks, or docetaxel for a minimum of one treatment
cycle prior to the baseline (Day 1) visit. Men will be transitioned from leuprolide acetate
or degarelix to relugolix (120 mg [Part 1 and 3] or 240 mg [Part 2] once daily after a
single loading dose of 360 mg); on the approximate date the next analog or antagonist
injection is scheduled; treatment with each combination treatment will continue as pre-
viously prescribed. Hence, the study will provide safety and tolerability of relugolix and
the three different combination agents for up to 1 year and in addition, will provide safe-
ty and tolerability data as men transition from injectable leuprolide acetate or degarelix
to oral treatment with relugolix. Enrollment into the study began in March 2021. A pro-
tocol amendment was approved in July 2021 to include Part 2 and Part 3 of the study
and to add the 40-wk safety extension treatment period. Screening for Part 2 was initi-
ated in August 2021 and for Part 3 it is expected to initiate in January 2022. Clinical
trial information: NCT04666129. Research Sponsor: Myovant Sciences GmBH.
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A phase Ib/II study (IMMCO-1) of atezolizumab plus tivozanib in castrate-
resistant prostate cancer and certain other immunologically cold tumors.
First Author: Jonathan Alexander Chatzkel, University of Florida/UF
Health Cancer Center, Gainesville, FL
Background: Castrate resistant prostate cancer (CRPC) is an immunologically cold tu-
mor, with a 5% response rate reported to the PD-L1 inhibitor pembrolizumab. VEGF se-
creted by tumors may play a key role in hindering the anti-tumor immune response,
leading to the development of an abnormal vasculature that may limit immune surveil-
lance. VEGF also inhibits dendritic cell differentiation, limiting the presentation of tu-
mor antigens. The inhibition of VEGF may therefore potentiate the effect of PD-1/L1
directed therapy by enabling immune surveillance and antigen presentation. VEGF-TKI
and checkpoint inhibitor combinations are currently approved in the treatment of ad-
vanced kidney, cervical, and endometrial cancers. This signal-seeking study aims to de-
termine whether the combination of the VEGF-TKI tivozanib and the PD-L1 inhibitor
atezolizumab may be effective in CRPC and certain other immunologically cold tumors.
Methods: The trial is a single center phase Ib/II basket study in multiple immunological-
ly cold tumors. Co-primary endpoints are safety and the overall response rate as mea-
sured via RECIST v1.1. The tivozanib dose will be determined via a 3+3 dose de-
escalation phase Ib portion. Patients treated in the phase Ib portion will be included as
study subjects for phase the II portion. The study is designed to test for a 25%+ re-
sponse rate as compared to a null hypothesis of <7% (one-sided alpha = 0.05; 80%
power). A Simon’s two-stage design will be utilized and if ≥2 responses among the first
16 evaluable patients, a further 10 evaluable patients will be accrued for a total of 26.
Up to 33 subjects will be enrolled to account for a 20% dropout rate. The null hypothe-
sis will be rejected if at least 5 responses are observed. The University of Florida’s Data
Integrity and Safety Committee will review significant adverse events. Tivozanib will be
given at a dose of 1.34 mg/day for 21 days of each 28-day cycle (potential dose reduc-
tion is to 0.89 mg/day). Atezolizumab is given at a dose of 1,680 mg every 28 days.
Treatment is until disease progression or intolerance. Key inclusion criteria include a di-
agnosis of certain advanced and unresectable or metastatic immunologically cold tu-
mors (CRPC previously treated with an androgen inhibitor or cytotoxic chemotherapy in
the advanced or metastatic setting, bile duct or gallbladder cancer, certain HR-negative
HER2-positive breast cancers, ovarian cancer, pancreatic adenocarcinoma, soft tissue
sarcoma, or vulvar cancer), at least one prior systemic therapy in this setting, ECOG 0-1
(phase Ib) or ECOG 0-2 (phase II), age ≥ 18, adequate hematologic and end-organ func-
tion, life expectancy of at least 12 weeks, and measurable disease by RECIST v1.1. Key
exclusion criteria include known mismatch repair deficiency, microsatellite instability,
or high tumor mutational burden. Active enrollment continues. Clinical trial
information: NCT05000294. Research Sponsor: Genentech, Inc. and Aveo Oncology
Pharmaceuticals, University of Florida.
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A randomized phase 2 trial to evaluate the antitumor activity of enzalutamide
(EZ) and talazoparib (TALA) for the treatment of metastatic hormone-naïve
prostate cancer (mHNPC): ZZFIRST. First Author: Joaquin Mateo, Vall
d’Hebron Institute of Oncology (VHIO), Vall d’Hebron University Hospital,
Barcelona, Spain
Background: Multiple lines of evidence suggest a crosstalk between androgen receptor
(AR) signaling and DNA damage repair (DDR) in prostate cancer. Co-targeting both
pathways in mHNPC can result in a clinically relevant synergistic effect. ZZFIRST trial
is evaluating the combination of TALA –a poly(ADP-ribose) polymerase inhibitor– and
EZ –an AR signaling inhibitor– in mHNPC patients. Methods: This is a multicenter,
open-label, randomized, investigator-initiated phase 2 clinical trial. Men aged ≥18
years with histologically confirmed mHNPC, an ECOG performance status of 0-1, and a
prostate-specific antigen (PSA) ≥4 ng/mL at enrolment are eligible. Patients must have
not received previous systemic treatment for locally advanced or mHNPC. A total of 54
patients will start treatment with EZ 160 mg/day for 2 28-day cycles in addition to stan-
dard androgen-deprivation therapy (ADT). Patients are then randomized and stratified
based on homologous recombination gene alterations on a 1:2 ratio to either continue
EZ 160 mg/day, or to receive EZ 160 mg/day plus TALA 0.5 mg/day. In both arms, pa-
tients will continue ADT throughout the trial. Treatment will continue until progressive
disease (PD) or unacceptable toxicity. PSA will be determined every 4 weeks and radio-
logical tumor extend will be assessed at screening and every 8 weeks for the 6 initial
months of treatment and every 12 weeks thereafter until PD. Primary endpoint is PSA-
complete response defined as the percentage of patients with PSA < 0.2 ng/mL at 12
months of therapy. Secondary endpoints include PSA-complete response at any time
point and at month 7, PSA response ( < 4 ng/ml) at 7 and 12 months, PSA-progres-
sion-free survival (PSA-PFS), radiologic PFS, time to castration resistance based on
PSA-PFS and rPFS, and overall survival. Safety will be assessed as per NCI-CTCAE 5.0.
Exploratory endpoints include analysis of transcriptional changes in AR and DDR path-
ways and assessment of genomic signatures on tumor and liquid biopsies collected at
baseline, 4 weeks, and PD. An imaging sub-study of whole-body diffusion weighted MRI
will help to further study antitumor activity and drug resistance mechanisms. This trial
was opened to accrual in July 2020. Currently 44 patients have been enrolled (with 37
randomized by cycle 3 day 1) out of 54 expected. Analysis will be assessed with the ex-
act binomial test. At least 11 patients must maintain PSA < 0.2 ng/mL by 12 months
of therapy among 32 evaluable patients in the combination arm to justify further investi-
gation of this strategy. A drop-out rate of 10% has been considered. Clinical trial
information: NCT04332744. Research Sponsor: Pfizer S.L. and Astellas Pharma Eu-
rope LTD.
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PSMAddition: A phase 3 trial to compare treatment with 177Lu-PSMA-617
plus standard of care (SOC) versus SOC alone in patients with metastatic
hormone-sensitive prostate cancer. First Author: A. Oliver Sartor, School of
Medicine, Tulane Medical School, New Orleans, LA
Background: [177Lu]Lu-PSMA-617 (177Lu-PSMA-617) is a high-affinity prostate-specif-
ic membrane antigen (PSMA)-targeted radioligand therapy that delivers b-particle radia-
tion to PSMA-expressing cells and the surrounding microenvironment. Androgen
receptor pathway inhibitors (ARPI) may alter PSMA expression and radiosensitivity.
PSMAddition will assess the efficacy and safety of 177Lu-PSMA-617 plus standard of
care (SOC) versus SOC alone in adults with metastatic hormone-sensitive prostate can-
cer (mHSPC). Methods: PSMAddition (NCT04720157) is an international, prospective,
open-label, randomized, phase 3 trial in adults with mHSPC. Eligible patients are treat-
ment-naïve or minimally treated candidates for hormonal therapy, with PSMA-positive
disease (determined by [68Ga]Ga-PSMA-11 PET/CT), Eastern Cooperative Oncology
Group performance status of 0 to 2 and adequate major organ function. Patients are ex-
cluded if they have rapidly progressing tumors that require chemotherapy. Approximate-
ly 1126 patients will be randomized 1:1 to receive 177Lu-PSMA-617 (7.4 GBq i.v.
every 6 weeks, ≤6 cycles) plus SOC or SOC alone (control arm). SOC is ARPI and andro-
gen deprivation therapy. Stratification factors are tumor volume (high/low), age (≥70/
< 70 years) and previous/planned prostatectomy or radiation treatment of the primary
prostate tumor (yes/no). The primary endpoint is radiographic progression-free survival
(rPFS), as assessed by blinded independent centralized review. Upon centrally con-
firmed radiographic progression, participants in the control arm can cross over to the
177Lu-PSMA-617 arm. The planned sample size provides 95% power to detect a hazard
ratio of 0.7 for rPFS after 418 events with an overall one-sided significance level of
0.025. The key secondary endpoint is overall survival. Other secondary endpoints are
the proportion of patients with a prostate-specific antigen (PSA) decline of ≥90% from
baseline, time to development of metastatic castration-resistant prostate cancer, com-
posite progression-free survival (radiographic, clinical or PSA progression), safety and
tolerability, and health-related quality of life. Previously presented at the 2021 Europe-
an Society for Medical Oncology Congress, FPN 3035, Tagawa S et al. Reused with per-
mission. Clinical trial information: NCT04720157. Research Sponsor: Novartis
Pharmaceuticals.
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PSMAfore: A phase 3 study to compare 177Lu-PSMA-617 treatment with a
change in androgen receptor pathway inhibitor in taxane-naïve patients with
metastatic castration-resistant prostate cancer. First Author: A. Oliver
Sartor, School of Medicine, Tulane Medical School, New Orleans, LA
Background: [177Lu]Lu-PSMA-617 (177Lu-PSMA-617) is a high-affinity prostate-specif-
ic membrane antigen (PSMA)-targeted radioligand therapy that delivers b-particle radia-
tion to PSMA-expressing cells and their surrounding microenvironment. In the phase 3
VISION trial, 177Lu-PSMA-617 significantly prolonged radiographic progression-free
survival (rPFS) and overall survival (OS) in patients with metastatic castration-resistant
prostate cancer (mCRPC) previously treated with ≥1 androgen receptor pathway inhibi-
tor (ARPI) and 12 taxanes. PSMAfore is investigating the effect on rPFS in taxane-naïve
patients with mCRPC treated with either 177Lu-PSMA-617 or a change in ARPI. Meth-
ods: PSMAfore (NCT04689828) is a multicenter, open-label, randomized phase 3 trial
in adults with progressive mCRPC and confirmed PSMA expression by [68Ga]Ga-PSMA-
11 PET/CT. Eligible patients are taxane-naïve in the metastatic setting and have: re-
ceived one prior ARPI and are candidates for a change in ARPI; an Eastern Cooperative
Oncology Group performance status of 0 or 1; a castrate level of serum/plasma testoster-
one ( < 50 ng/dL or < 1.7 nmol/L); and recovered to grade ≤2 from toxicities related to
prior therapies. Approximately 450 patients will be randomized 1:1 to receive 177Lu-
PSMA-617 (7.4 GBq i.v. every 6 weeks for 6 cycles) or a change in ARPI to either abira-
terone or enzalutamide. Best supportive care is allowed in both arms. Stratification fac-
tors are prior ARPI use in castration-resistant vs hormone-sensitive prostate cancer
settings and pain symptomatology (score 03 vs 410 on the worst pain intensity item of
the Brief Pain InventoryShort Form). The primary endpoint is rPFS according to
PCWG3-modified RECIST v1.1 criteria. Participants with blinded independent centrally
confirmed radiographic progression in the ARPI arm can crossover to the 177Lu-PSMA-
617 arm. The planned sample size provides 95% power to detect a hazard ratio of 0.56
for rPFS after 156 events with an overall one-sided significance level of 0.025. The key
secondary endpoint is OS; other secondary endpoints include safety and tolerability of
177Lu-PSMA-617 and health-related quality of life. Previously presented at the 2021
European Society for Medical Oncology Congress, FPN 942, Morris M et al. Reused
with permission. Clinical trial information: NCT04689828. Research Sponsor: Novartis
Pharmaceuticals.
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Salvage radiotherapy (SRT) in combination with pembrolizumab in patients
with PSA persistence or biochemical recurrence after radical prostatectomy
due to prostate cancer. First Author: Markus Grabbert, Dept. of Urology -
University Hospital Freiburg, Freiburg, Germany
Background: Goal of our study is to evaluate the efficacy and safety of immunotherapy in
combination with standard salvage radiation therapy (SRT) in patients with biochemical
recurrence (BCR) or prostate-specific antigen (PSA) persistence after radical prostatec-
tomy (RP). The combination of immunotherapy (IO) with radiation therapy might pro-
vide a clinical benefit to patients with recurrent prostate cancer due to an induction of
increased activity of the immune system against cancerous tissue (abscopal effect). Pri-
mary endpoint is complete biochemical response (PSA level below detection level) 60
weeks after start of trial treatment, which further defines prognosis of patients. Further
explorative endpoints like radiographic progression-free survival, PSA-nadir level and
time to PSA-nadir, time to initiation of subsequent therapy (secondary ADT or NHA) and
quality of life as well as adverse events will be evaluated.Methods: The trial is as a phase
II, open-label, single arm monocenter trial which evaluates the combination of pembro-
lizumab as study medication in combination with SRT. Pembrolizumab will be adminis-
tered in a three-weekly scheme up to one year of treatment. A concomitant ADT is
administered in high-risk patients only (PSA > 0.7ng/ml or cN+ in imaging studies). All
patients will be staged with PSMA PET-CT, if applicable. Additionally, blood and urine
samples will be collected for correlative biomarker studies. A total of 49 patients are
planned to be enrolled in this explorative study within 2 years. INCLUSION CRITERIA
(excerpt) Histologically confirmed diagnosis of an adenocarcinoma of the prostate and a
BCR or PSA persistence after RP. Histology of the RP specimen needs to fulfill the fol-
lowing criteria: adenocarcinoma of the prostate, Gleason score 7-10; pNX or pN0 or
pN1 (max. 2 lymph nodes involved). Imaging within 30 days prior to study inclusion is
mandatory (([68Ga] or [18F] PSMA PET-CT as standard imaging modality, alternatively
CT abdomen and full-body bone scan). PSA value between ≥0.2 and ≤1.0 ng/ml, mea-
sured at least six weeks postoperatively. EXCLUSION CRITERIA (excerpt) Prior-therapy
with an anti-PD-1, anti-PD-L1, or anti PD L2 agent or with an agent directed to another
stimulatory or co-inhibitory T-cell receptor (e.g., CTLA-4, OX 40, CD137). Prior system-
ic anti-cancer therapy including investigational agents within 4 weeks prior to registra-
tion (like neo-adjuvant androgen deprivation therapy (ADT), secondary hormone
ablation or taxan-based chemotherapy). Distant metastases or suspicious lymph nodes
outside the lower pelvis in imaging with PSMA PET-CT (patients with PET positive bone
lesions that are morphologically not clearly suspicious of metastases and would not
change clinical practice can be included). Clinical trial information: NCT04931979.
Research Sponsor: Merck Sharp & Dohme Corp.
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A phase II trial of abemaciclib (abema) and atezolizumab (atezo) in
unselected and CDK12-loss metastatic castration-resistant prostate cancer
(mCRPC). First Author: Arpit Rao, Division of Hematology & Oncology,
Dan L. Duncan Comprehensive Cancer Center, Houston, TX
Background: Alterations in the cell cycle signaling pathway are common in mCRPC and
may contribute to resistance to AR-targeted therapies. Inhibitors of cyclin-dependent
kinases 4 and 6 (CDK4/6i) have revolutionized the therapeutic landscape in ER+ breast
cancer and have demonstrated robust anti-tumor activity in multiple pre-clinical
mCRPC models such as enzalutamide-resistant cell lines, including those with the an-
drogen-receptor splice variant 7 (AR-V7). Pre-clinical synergy has also been seen in
multiple studies of CDK4/6i and anti-programmed death 1 (PD-1) or PD-ligand-1 (PD-
L1). Additionally, loss of function alterations of CDK12, found in 5-7% of mCRPC, may
confer vulnerability to anti-PD-L1 agents. Methods: This multi-center study will enroll
54 unselected mCRPC patients (pts), randomized 1:1 to abema (arm A) or abema + ate-
zo (arm B); and 21 pts with known loss of function mutations in CDK12 (arm C) treated
with atezo (n = 5) or abema + atezo (n = 16). All pts will undergo on-treatment (6-week)
tumor biopsy. Treatment will be continued until disease progression and crossover is
prohibited. Key eligibility criteria are age ≥ 18 years, ECOG PS 0-1, biopsy-proven pros-
tate adenocarcinoma, progressive metastatic disease per Prostate Cancer Working
Group 3 (PCWG3), progression/intolerance to ≥ 1 novel antiandrogen in hormone-sensi-
tive or CRPC setting, ineligible for docetaxel/cabazitaxel (progression within 12 months
of taxane, pt refusal, investigator discretion), no uncontrolled comorbidity or history of
pneumonitis/ILD. Arms A & B will use two stage design for co-primary endpoints of pro-
gression-free survival at 6 months using PCWG3 (6m-PFS) and objective response rate
(ORR). If ≥ 1/12 pts meet either co-primary endpoint, 2nd stage will open to enroll 15
more pts in that arm. Treatment will be deemed to have meaningful clinical activity
(MCA) if ≥ 6/27 meet 6m-PFS or ≥ 5/27 have an ORR. This will provide 86% power for
6m-PFS (34% vs. 12%) and 85% power for ORR (30% vs. 10%) at a one-sided a =
0.08. For MCA in arm C, 16 patients treated with abema+atezo will provide 80-85%
power for 6m-PFS (34% vs. 12%) at a one-sided a = 0.05 using a one-sample log-rank
test. Primary safety endpoint is the incidence of dose-limiting toxicities in pts receiving
abema+atezo. Key secondary endpoints are clinical benefit rate (ORR + stable disease),
duration of response and overall survival in arms A and B, and safety events in all arms.
Primary exploratory endpoint is comparison of tumoral FoxP3+/CD8+ ratio in pts treated
with abema vs. abema + atezo. Additional exploratory endpoints will evaluate associa-
tion between response and genomic alterations identified from tissue or circulating tu-
mor-derived exosomes. Enrollment began in July 2021 and projected enrollment goal is
3 years (NCT04751929). Clinical trial information: NCT04751929. Research Sponsor:
Eli Lilly and Company, Genentech, Inc.
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A phase 1b clinical trial of cabozantinib (CABO) and abiraterone (ABI) with
checkpoint inhibitor immunotherapy (CPI) in metastatic hormone-sensitive
prostate cancer (mHSPC) (CABIOS Trial). First Author: Melissa Andrea
Reimers, Washington University in St. Louis, St. Louis, MO
Background: Multiple systemic therapies have resulted in improved overall survival (OS)
for mHSPC, including several AR-targeted agents (ARTA) and docetaxel chemotherapy.
However, patients (pts) with high volume de novo metastatic prostate cancer still only
have an OS of approximately 50 months. Thus, more effective combination strategies
for initial treatment of mHSPC are urgently needed. CABO, a multi-tyrosine kinase in-
hibitor (including MET, VEGFR-1, -2,-3, AXL) has shown synergy with ABI as well as
with CPI in preclinical studies. CABO and ABI have demonstrated an acceptable safety
profile in metastatic castration resistant prostate cancer (mCRPC) (Choudhury et al
Prostate 2018), and CABO and atezolizumab (ATEZO) in combination have showed a
promising efficacy signal and manageable safety profile in mCRPC (COSMIC-021,
NCT03170960; Agarwal ESMO 2021). The phase 3 CONTACT-02 trial
(NCT04446117) is randomizing mCRPC pts to either CABO and ATEZO or a second
generation ARTA. Given the robust preclinical and emerging clinical data for the use of
both CABO and CPI therapy in advanced prostate cancer and the need to optimize ther-
apy earlier in the course of disease, in the present trial we intend to evaluate the safety
and tolerability of ABI, CABO, and CPI in mHSPC. Methods: CABIOS (NCT04477512)
is a phase Ib, single center, open label trial of ABI, CABO and the CPI nivolumab
(NIVO), an anti-PD-1 monoclonal antibody, in pts with mHSPC. Key inclusion criteria
include histologically or cytologically confirmed metastatic prostate adenocarcinoma
without neuroendocrine/small cell differentiation and radiographic evidence of meta-
static disease. Ongoing androgen deprivation (ADT) within 12 weeks of study start is al-
lowed. Key exclusion criteria include evidence of castration resistance, prior treatment
with second-generation androgen receptor inhibitors, CYP17 inhibitors, CABO, or
checkpoint inhibitor immunotherapy (anti-PD-1/PD-L1, CTLA-4), active autoimmune
disease, and ongoing treatment with systemic corticosteroids daily. The primary objec-
tive of the trial is evaluation of the safety and tolerability of this combination therapy in
the trial population; the primary endpoint is the frequency of dose-limiting toxicities
(DLTs) as measured by CTCAE v5.0. The study will employ a 3 + 3 design evaluating
ABI 1,000 mg once daily with prednisone 5 mg daily, NIVO 480 mg IV every 4 weeks,
and a CABO starting dose of 20 mg once daily at dose level 1 (DL1). If 0 of 3 pts at DL1
experience a DLT, 3 pts will be enrolled at DL2 with CABO 40 mg once daily. If 1 of 3
pts at DL1 experience a DLT, 3 additional pts will be enrolled at DL1. If 0 of 3 pts expe-
rience a DLT at DL2, the study will move to a recommended phase 2 dose (RP2D) ex-
pansion cohort. Total sample size of approximately 20 pts is expected depending on
DLT frequencies. Enrollment is ongoing. Clinical trial information: NCT04477512.
Research Sponsor: Bristol Myers Squibb, Exelixis.
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KEYNOTE-365 cohorts E and F: Phase 1b/2 study of pembrolizumab +
lenvatinib combination therapy in patients with adenocarcinoma metastatic
castration-resistant prostate cancer (mCRPC) or treatment-emergent
neuroendocrine mCRPC (t-NE). First Author: Gero Kramer, Medical
University of Vienna, Vienna, Austria
Background: Standard of care for noncurative adenocarcinoma mCRPC is docetaxel or
the next-generation hormonal agents (NHAs) abiraterone and enzalutamide. However,
approximately 20% of patients develop t-NE after treatment for adenocarcinoma
mCRPC; t-NE is associated with shorter survival, and it has no standard of care beyond
combination platinum chemotherapy. The vascular endothelial growth factor (VEGF)/fi-
broblast growth factor receptor (FGFR) inhibitor lenvatinib inhibits proliferation and an-
giogenesis in preclinical models of adenocarcinoma prostate cancer. The phase 2
KEYNOTE-199 trial showed some antitumor activity with pembrolizumab monotherapy
in docetaxel-pretreated patients with adenocarcinoma mCRPC. VEGF/FGFR inhibition
combined with PD-1 inhibition may have enhanced benefit in mCRPC, for adenocarci-
noma and possibly as a new treatment option for t-NE. Methods: KEYNOTE-365
(NCT02861573) is a nonrandomized, open-label, multicohort, phase 1b/2 trial de-
signed to evaluate different pembrolizumab combination therapies in several patient
populations with mCRPC. Cohort E will enroll patients with confirmed adenocarcinoma
of the prostate without small cell histology, per investigator. Cohort F will enroll patients
with t-NE (≥1% neuroendocrine cells in a recent biopsy specimen confirmed by central
histology review). Each cohort will include patients who previously received docetaxel
treatment for mCRPC. Prior treatment with ≤2 NHAs (for hormone-sensitive metastatic
prostate cancer [mHSPC] or mCRPC) and 1 other chemotherapy for mCRPC is permit-
ted. Additionally, enrollment in cohort F requires prostate cancer progression within 6
months of starting an NHA (for mHSPC or mCRPC) and within < 6 cycles of docetaxel
for mCRPC. Each cohort will enroll 40-100 patients with Eastern Cooperative Oncology
Group performance status score of 0 or 1. Both cohorts will receive pembrolizumab 200
mg IV every 3 weeks + oral lenvatinib 20 mg once daily until disease progression, with-
drawal of consent, prespecified alanine aminotransaminase or aspartate aminotransami-
nase level increase, or other discontinuation event. Primary end points are safety and
tolerability, prostate-specific antigen (PSA) response rate, and objective response rate
(ORR) per RECIST v1.1 by blinded independent central review (BICR). Secondary end
points include time to PSA progression; ORR and radiographic progression-free survival
per Prostate Cancer Working Group 3 (PCWG3)–modified RECIST v1.1 by BICR; dura-
tion of response and disease control rate per RECIST v1.1 and PCWG3-modified RE-
CIST v1.1 by BICR; and overall survival. These cohorts of KEYNOTE-365 are enrolling
in Australia, Germany, New Zealand, Spain, and the United States. Clinical trial
information: NCT02861573. Research Sponsor: Merck Sharp & Dohme Corp., a sub-
sidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Phase I/II trial of pembrolizumab and AR signaling inhibitor +/- 225Ac-J591
for chemo-naive metastatic castration-resistant prostate cancer (mCRPC).
First Author: Scott T. Tagawa, Weill Cornell Medicine, New York, NY
Background: The role of immune checkpoint inhibition (ICI) in prostate cancer remains
undefined outside of the subset with mismatch repair. Several studies have suggested
that ICI combined with androgen receptor signaling inhibitors (ARSI) or kinase inhibi-
tors may result in improved and/or more durable response in a proportion of men with
mCRPC. While not yet proven, addition of external beam radiation to ICI may improve
outcomes (for instance Kwon et al Lancet Oncol 2014, Fizazi K et al, Eur Urol 2020).
PSMA targeted therapy with 177Lu-PSMA-617 improves survival in men with CRPC,
has been combined with ICI in early phase studies, and we have previously demonstrat-
ed the benefit of PSMA targeted therapy using radiolabeled mAb J591. PSMA-targeted
alpha-emitters have a very high potency and the potential to generate immune response.
Based upon i) ARSI may increase PSMA expression, ii) ARSI may radiosensitize tumors,
iii) ARSI resistance may lead to increased PD-L1 expression, and iv) alpha emitters may
generate an immune response, we hypothesize that the addition of an alpha-emitting ra-
dionuclide (225Ac) targeting prostate cancer (i.e PSMA+ tumors targeted with J591)
will lead to double-stranded DNA breaks, cell death, and subsequent release of neoanti-
gens, and thus will increase the response proportion to pembrolizumab plus ARSI re-
sulting in more durable response. Methods: Key eligibility criteria include progressive
mCRPC by PCWG3 on at least 1 prior AR pathway inhibitor and no prior chemotherapy
for mCRPC. A phase I dose-finding study will first test safety of the triplet combination
of pembrolizumab, an ARSI of physician choice, and 2 different doses of 225Ac-J591
(one with minimal and one with moderate single-agent toxicity). Following determina-
tion of the optimal dose, a randomized phase II trial will treat subjects with a fixed dose
of pembrolizumab 400 mg every 6 weeks (for up to 2 years) plus a standard ARSI (until
progression or intolerance) with or without 225Ac-J591. The primary endpoint of the
study will test the hypothesis that the addition of a PSMA-targeted alpha emitter in-
creases the composite of RECIST measurable disease, PSA, and CTC count response to
immuno-hormonal therapy with 90% power. Key secondary clinical endpoints include
1-year progression-free survival, duration of response, and overall survival. Exploratory
objectives include assessment of immunogenic cell death, immune serologic and host
microbiome changes, plasma ctDNA, serial PSMA PET, and patient reported outcomes
(FACT-P, BPI, EQ-5D-5L). The phase I portion of this DOD-funded study was activated
in summer 2021 with the randomized phase II portion expected to open at PCCTC sites
in 2022. Clinical trial information: NCT04946370. Research Sponsor: Department of
Defense, Pharmaceutical/Biotech Company, U.S. National Institutes of Health.
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Phase 3 VERACITY clinical study of sabizabulin in men with metastatic
castrate resistant prostate cancer who have progressed on an androgen
receptor targeting agent. First Author: Robert Dreicer, University of
Virginia Cancer Center, Charlottesville, VA
Background: Sabizabulin is a first-in-class, oral agent that inhibits microtubule polymeri-
zation disrupting the cytoskeleton and arresting cellular proliferation. In prostate can-
cer, targeted inhibition of microtubule polymerization further blocks the transport of the
androgen receptor into the nucleus. A phase 1b/2 clinical study was conducted to es-
tablish the MTD and evaluate the preliminary efficacy in men with metastatic castrate
resistant prostate cancer (mCRPC) who progressed on at least one androgen receptor
targeting agent (ARTA). The most common AEs reported were mild to moderate diar-
rhea, fatigue, nausea, and vomiting with no clinically relevant neurotoxicity or neutrope-
nia. In the phase 1b/2, in all evaluable patients that would qualify for the VERACITY
study (n=26), the ORR was 23.1%. Median radiographic progression free survival was
>12 months (range 6-28+ months) in the phase 1b portion including responses >two
years. The revised formulation for use in the Phase 3 study, with improved bioavailabili-
ty, is 32mg PO qd. Methods: VERACITY is an ongoing phase 3 multicenter, randomized,
active-control study designed to evaluate sabizabulin in the treatment of mCRPC who
have progressed on at least one ARTA. Patients on the study will be chemotherapy na-
ive. Subjects (n=245) are being randomized in a 2:1 ratio to receive sabizabulin (32
mg/d oral) or active control (alternative ARTA) and will remain on study until radiograph-
ic progression-free survival (rPFS). Randomization will be stratified by: measurable dis-
ease vs. bone-only disease and by prior exposure to ARTA (progressed on one vs more
than one prior ARTA). The primary efficacy endpoint of the study is median rPFS. Sec-
ondary endpoints include: objective response rate (ORR), duration of objective re-
sponse, overall survival and time to intravenous (IV) chemotherapy. The phase 3,
VERACITY registration clinical trial is current ongoing in approximately 45 clinical sites
with enrollment anticipated to be completed in 2022 and with unblinded results pre-
sented in 2023. Based upon the phase 1b/2 clinical trial, sabizabulin daily chronic oral
dosing has a favorable safety profile, is feasible to administer chronically, and has sig-
nificant and durable antitumor activity. Metastatic prostate cancer that has become re-
fractory to newer generation ARTAs and prior to IV chemotherapy, remains an urgent
unmet medical need for patients with advanced disease. Sabizabulin is an exciting first-
in-class agent that will add to the armamentarium for the treatment of metastatic cas-
tration and ARTA resistant prostate cancer. Clinical trial information: NCT04844749.
Research Sponsor: Veru Inc.

TPS218 Trials in Progress Poster Session

KEYNOTE-365 cohort I: Phase 1b/2 study of pembrolizumab combined with
platinum-containing chemotherapy and chemotherapy alone for treatment-
emergent neuroendocrine prostate carcinoma (t-NE). First Author:
Johann S. De Bono, The Royal Marsden NHS Foundation Trust, London,
United Kingdom
Background: In previously treated adenocarcinoma metastatic castration-resistant pros-
tate cancer (mCRPC), approximately 20% of patients develop t-NE PC, which is aggres-
sive with short overall survival (OS). t-NE PC treatment includes platinum-containing
chemotherapy because of t-NE’s histologic, biologic, and clinical similarity to small
cell/NE lung cancer. In the open-label, multicohort, phase 1b/2 KEYNOTE-365 study
(NCT02861573), pembrolizumab, when combined with several agents for treatment of
adenocarcinoma mCRPC, showed clinical activity and acceptable safety. To identify
new treatment options for t-NE mCRPC, cohort I will help to evaluate platinum-contain-
ing chemotherapy alone or combined with pembrolizumab for patients with t-NE. Meth-
ods: Cohort I of the KEYNOTE-365 study will enroll patients with t-NE (≥1%
neuroendocrine cells in a recent biopsy specimen confirmed by central histology review)
and prior docetaxel treatment for mCRPC. Prior treatment with ≤2 next-generation hor-
monal agents (NHAs) for metastatic hormone-sensitive prostate cancer (mHSPC) or
mCRPC and 1 other chemotherapy for mCRPC is permitted. Additionally, enrollment in
cohort I requires previous prostate cancer progression within 6 months of starting an
NHA (mHSPC or mCRPC) and within < 6 cycles of docetaxel for mCRPC. Each arm will
enroll 40-100 patients with Eastern Cooperative Oncology Group performance status
(ECOG PS) score of 0 or 1. Eligible patients will be randomly assigned 1:1 to receive
pembrolizumab 200 mg IV on day 1 of each cycle every 3 weeks + carboplatin AUC of 5
IV on day 1 + etoposide 100 mg/m2 IV on days 1, 2, and 3 of each 21-day cycle for 4
cycles (arm 1) or the same chemotherapy regimen without pembrolizumab (arm 2).
Pembrolizumab treatment will continue for up to 2 years until disease progression, un-
acceptable toxicity, or withdrawal of consent. Patients will be stratified by ECOG PS
score (0 vs 1). Primary end points are safety and tolerability, prostate-specific antigen
(PSA) response rate, and objective response rate (ORR) per RECIST v1.1 by blinded in-
dependent central review (BICR). Secondary end points include time to PSA progres-
sion; duration of response (DOR) and disease control rate (DCR) per RECIST v1.1 by
BICR; ORR, DOR, DCR, and radiographic progression-free survival per Prostate Cancer
Working Group 3–modified RECIST v1.1 by BICR; and OS. End points will be summa-
rized for each arm without formal hypothesis testing. This cohort of KEYNOTE-365 is
enrolling in Australia, Germany, New Zealand, Spain, and the United States. Clinical
trial information: NCT02861573. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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TPS219 Trials in Progress Poster Session

A phase 2 study of onvansertib in combination with abiraterone and
prednisone in patients with metastatic castration-resistant prostate cancer
(mCRPC). First Author: David Johnson Einstein, Beth-Israel Deaconess
Medical Center, Boston, MA
Background: Metastatic CRPC is a leading cause of cancer death worldwide. Although
abiraterone (abi) + prednisone in either castration-sensitive or castration-resistant dis-
ease increases survival, resistance is universal and generally occurs within 9-16 months
of initiating treatment. Polo-like kinase 1 (PLK1) is a serine/threonine protein kinase
that regulates mitotic function and is upregulated in prostate cancer following andro-
gen-deprivation therapy (ADT). Onvansertib is an oral and highly-selective PLK1 inhibi-
tor that demonstrated safety and tolerability as a single agent in a Ph1 trial. Preclinical
studies showed that PLK1 inhibition enhanced abi anti-tumor effect in cell line models
and in patient-derived tumor xenografts via an AR-independent mechanism. Transcrip-
tomic analyses revealed that abi induced mitosis-related gene sets in cells synergistic
for abi + onvansertib, and identified an abi-onvansertib synergy gene signature. Meth-
ods: The goal of this phase 2 study (NCT03414034) is to observe the effects of onvan-
sertib + abi on disease control, as assessed by prostate-specific antigen (PSA) decline
or stabilization after 12 weeks of study treatment, in subjects with mCRPC and early re-
sistance to abi. Patients are enrolled at time of PSA progression while on standard abi.
Prior treatment with enzalutamide or apalutamide is not permitted. Three onvansertib
dosing schedules are tested in noncomparative arms: arm A (24 mg/m2 on days 1-5 of a
21-day cycle), arm B (18 mg/m2 on days 1-5 of a 14-day cycle), and arm C (12 mg/m2

on days 1-14 of a 21-day cycle). To-date, 24 patients were enrolled in Arm A, and 20
patients each in Arms B and C. With 32 patients in each arm, there will be 90% power
to detect a change in disease-control rate from 10% (null) to 30% (alternative). Based
on a Simon’s two-stage optimal design, the study will terminate early if < 2 of the first
13 patients in each arm achieve disease control. Exploratory analyses include evalua-
tion of the presence of the androgen receptor variant 7 (AR-V7) in circulating tumor
cells and targeted genomic profiling of circulating tumor DNA to assess associations be-
tween genomic alterations and response to treatment. Additionally, transcriptomic anal-
ysis of archived tumor tissue will be performed to identify gene expression signatures
associated with clinical responses. Clinical trial information: NCT03414034. Research
Sponsor: Cardiff Oncology.

TPS220 Trials in Progress Poster Session

A single-arm, open-label, phase 2 study evaluating pacritinib for patients
with biochemical recurrence after definitive treatment for prostate cancer:
Blast study. First Author: Deepak Kilari, Department of Medicine,
Froedtert Cancer Center, Medical College of Wisconsin, Milwaukee, WI

Background: Androgen deprivation therapy (ADT) achieved with gonadotro-
pin releasing hormone (GnRH) agonist or antagonist is considered the stan-
dard of care for men with prostate cancer (PC) who develop biochemical
recurrence (BCR) after definitive treatment. ADT is associated with signifi-
cant adverse effects in this asymptomatic population, and hence there is an
unmet need for alternate non-hormonal options. Androgen receptor (AR)
and its variants (AR-V) are persistently expressed in the majority of the cells
in recurrent PCs and drives PC growth. Jak2-Stat5 signaling has been shown
to sustain PC cell viability and is critical for PC tumor growth. Stat5 activa-
tion in PC at the time of surgery predicts early PC recurrence. Our investiga-
tion of the molecular targets downstream of Jak2-Stat5 signaling have
revealed the AR gene as a critical target, and the Jak2-Stat5 pathway repre-
sents a target to inhibit expression of diverse AR and AR-V species and
thereby control of PC growth. Pacritinib (PAC) is a novel JAK2 inhibitor that
suppresses wild-type Jak2 in cell-based assays and has demonstrated prom-
ising antitumor activity in myelofibrosis. We hypothesize that PAC inhibition
of Jak2-Stat5 signaling will induce biochemical responses in men with re-
current PC by depleting AR and AR-V. Methods: BLAST (NCT04635059) is
a single arm, open-label, phase 2 study of PAC (200mg BID) for patients
with PC who underwent definitive treatment and developed BCR. Eligibility
criteria include histologically confirmed PC, BCR with a PSA doubling time
≤ 9 months, PSA > 0.5 ng/mL, and serum testosterone > 150 ng/dL. 46
subjects will be enrolled with a primary objective to assess the effect of PAC
on time to PSA progression. The primary endpoint is six-month PSA progres-
sion free survival per PCWG3 criteria. The null hypothesis that the median
PSA-progression-free survival is six months will be tested against a one-
sided alternative for the six-month PSA-progression-free survival probability
exceeding 50%. Secondary endpoints include time to subsequent therapy,
safety and toxicity. Exploratory endpoints include effect of PAC on geriatric
domains. An interim analysis will be performed when 10 patients have been
treated and followed for six months. Accrual began in July 2021. Clinical
trial information: NCT04635059. Research Sponsor: Medical College of
Wisconsin.

TPS221 Trials in Progress Poster Session

Talapro-3: A phase 3, double-blind, randomized study of enzalutamide
(ENZA) plus talazoparib (TALA) versus placebo plus enza in patients with
DDR gene mutated metastatic castration-sensitive prostate cancer (mCSPC).
First Author: Neeraj Agarwal, Huntsman Cancer Institute, University of
Utah, Salt Lake City, UT
Background: TALA is a poly(ADP-ribose) polymerase inhibitor (PARPi) approved
as monotherapy for germline BRCA1/2-mutated HER 2-negative advanced breast
cancer. PARPi have demonstrated substantial clinical efficacy in metastatic cas-
tration-resistant prostate cancers (mCRPC) with alterations in DNA damage re-
sponse (DDR) genes involved directly or indirectly in homologous recombination
repair (HRR). Phase 3 study findings (de Bono et al. N Engl J Med.
2020;382:2091-2102) resulted in the approval of olaparib for mCRPC. ENZA is
an androgen receptor (AR) inhibitor and established therapy for mCSPC. Since
PARP activity has been shown to support AR function, PARP inhibition is ex-
pected to increase sensitivity to AR-directed therapies. In addition, AR blockade
downregulates HRR gene regulation, which has been hypothesized to induce a
“BRCAness” phenotype. A phase 2 study of TALA monotherapy (TALAPRO-1)
demonstrated robust antitumor activity in men with heavily pretreated, HRR-mu-
tated mCRPC. The Phase 3, double-blind, randomized trial TALAPRO-3
(NCT04821622) herein presented will compare the combination of TALA plus
ENZA versus placebo plus ENZA in men with mCSPC with DDR/HRR alterations.
Methods: Approximately 550 patients with mCSPC harboring DDR/HRR altera-
tions will be randomized to TALA (0.5 mg once daily) plus ENZA (160 mg once
daily) or placebo (once daily) plus ENZA (160 mg once daily). Key eligibility crite-
ria include age ≥18 years; histological diagnosis of prostate cancer; alterations in
12 DDR/HRR genes known to sensitize to PARPi (ATM, ATR, BRCA1, BRCA2,
CDK12, CHEK2, FANCA, MLH1, MRE11A, NBN, PALB2, RAD51C); and meta-
static disease (no brain metastases). Primary endpoint is rPFS (time to radio-
graphic progression in soft tissue per RECIST 1.1 or in bone per PCWG3 criteria
by investigator, or death). Secondary endpoints include overall survival, safety,
and patient-reported outcomes. Patient recruitment is planned at approximately
285 sites in 27 countries, including the US and Europe, South America, South
Africa, and Asia-Pacific. Clinical trial information: NCT04821622. Research
Sponsor: Pfizer, Astellas Pharma Inc.
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222 General Session

Development and validation of a prognostic AI biomarker using multi-modal
deep learning with digital histopathology in localized prostate cancer on NRG
Oncology phase III clinical trials. First Author: Andre Esteva, Artera, Menlo
Park, CA
Background: Prognostication in localized prostate cancer is reliant on non-specific tools,
an issue that leads to the over- and under-treatment of patients. Various tissue-based
molecular biomarkers have attempted to fill this unmet need, but most lack prospective
randomized trial validation. Herein, we train and validate prognostic biomarkers in local-
ized prostate cancer using five phase III randomized trials, by leveraging multi-modal
deep learning on digital histopathology. Methods: Histopathology image data was gener-
ated from pre-treatment biopsy slides in five NRG Oncology phase III randomized radio-
therapy prostate cancer trials (RTOG 9202, 9408, 9413, 9910, and 0126). The trials
were randomly split into training (80%) and validation (20%) cohorts. A multi-modal ar-
tificial intelligence (MMAI) architecture was developed to take clinicopathologic and im-
age-based (histopathology) data as input and predict binary outcomes. Using this
architecture, various models were trained to predict relevant clinical endpoints: bio-
chemical recurrence (BCR), distant metastasis (DM), prostate cancer-specific survival
(PCaSS), and overall survival (OS). These models were then validated for measures of
prognostic discrimination using the time-based area under the curve (AUC) method.
Results: Clinicopathologic and histopathology image data was available for 5,654 of
7,957 eligible patients (71.1%), yielding 16.1 TB of data from 16,204 histopathology
slides of pretreatment biopsy samples. After training the models, locking them, and
evaluating them on the validation cohort, we found that the MMAI prognostic model
had superior discrimination compared to the NCCN model (PSA, T-stage, and Gleason
score) for 5-year DM (AUC of 0.84 vs 0.73), 5-year BCR (AUC of 0.69 vs 0.58), 10-
year PCaSS (AUC of 0.79 vs 0.66), and 10-year OS (AUC of 0.65 vs 0.58). Within each
of the individual trials in the validation cohort, the MMAI-model had superior perfor-
mance compared to NCCN risk groups for all clinical endpoints. Conclusions: This repre-
sents the first ever development and validation of prognostic biomarkers in localized
prostate cancer using multiple large phase III clinical trials. We have successfully vali-
dated that our MMAI-prognostic biomarkers are superior to standard clinical and patho-
logic variables in identifying future BCR, DM, PCaSS, and OS. This massively scalable
technology is feasible and can help personalize the management of prostate cancer pa-
tients. Funding: This project was supported by grants U10CA180868 (NRG Oncology
Operations), U10CA180822 (NRG Oncology SDMC), UG1CA189867 (NCORP),
U24CA196067 (NRG Specimen Bank) from the National Cancer Institute (NCI).
Research Sponsor: Artera, Other Government Agency.

223 General Session

An AI-derived digital pathology-based biomarker to predict the benefit of
androgen deprivation therapy in localized prostate cancer with validation in
NRG/RTOG 9408. First Author: Daniel Eidelberg Spratt, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: The current standard of care for men with intermediate- and high-risk local-
ized prostate cancer treated with radiotherapy (RT) is the addition of androgen depriva-
tion therapy (ADT). Presently, there are no validated predictive biomarkers to guide ADT
use or duration in such men. Herein, we train and validate the first predictive biomarker
for ADT use in prostate cancer using multiple phase III NRG Oncology randomized tri-
als. Methods: Pre-treatment biopsy slides were digitized from five phase III NRG Oncolo-
gy randomized trials of men receiving RT with or without ADT. The training set to
develop the artificial intelligence (AI)-derived predictive biomarker included NRG/RTOG
9202, 9413, 9910, and 0126, and was trained to predict distant metastasis (DM). A
multimodal deep learning architecture was developed to learn from both clinicopatho-
logic and digital imaging histopathology data and identify differential outcomes by treat-
ment type. After the model was locked, an independent biostatistician performed
validation on NRG/RTOG 9408, a phase III randomized trial of RT +/- 4 months of ADT.
The DM rates were calculated using cumulative incidence functions in biomarker posi-
tive and negative groups, and biomarker-treatment interaction was assessed using Fine-
Gray regression such that death without DM was treated as a competing event. Results:
Clinical and histopathological data was available for 5,654 of 7,957 eligible patients
(71.1%). The training cohort included 3,935 patients and had a median follow-up of
13.6 years (IQR [10.2, 17.7]). After the AI-derived predictive ADT classifier was
trained, it was validated in NRG/RTOG 9408 (n = 1719, median follow-up 17.6 years,
IQR [15.0, 19.7]). In the NRG/RTOG 9408 validation cohort that had digital histopa-
thology data, ADT significantly improved DM (HR 0.62, 95% CI [0.44, 0.87], p =
0.006), consistent with the published trial results. The biomarker-treatment interaction
was significant (p-value = 0.0021). In patients with AI-biomarker positive disease (n =
673, 39%), ADT had a greater benefit compared to RT alone (HR 0.33, 95% CI [0.19,
0.57], p < 0.001). In the biomarker negative subgroup (n = 1046, 61%), the addition
of ADT did not improve outcomes over RT alone (HR 1.00, 95% CI [0.64, 1.57], p =
0.99). The 15-year DM rate difference between RT versus RT+ADT in the biomarker
negative group was 0.3%, vs biomarker positive group 9.4%. Conclusions:We have suc-
cessfully validated in a phase III randomized trial the first predictive biomarker of ADT
benefit with RT in localized intermediate risk prostate cancer using a novel AI-derived
digital pathology-based platform. This AI-derived predictive biomarker demonstrates
that a majority of patients treated with RT on NRG/RTOG 9408 did not require ADT and
could have avoided the associated costs and side effects of this treatment. Research
Sponsor: Artera, Other Government Agency.

224 Rapid Abstract Session

Randomized phase II trial of neoadjuvant abiraterone plus or minus
cabazitaxel in high-risk prostate cancer: ACDC-RP. First Author: Neil E.
Fleshner, Division of Urologic Oncology, Princess Margaret Cancer
Centre, University Health Network, Toronto, ON, Canada
Background: High-risk prostate cancer has a significant risk of recurrence when
treated with unimodal therapy. The utility of neoadjuvant therapy prior to radical
prostatectomy (RP) has yet to be defined. The ACDC-RP study investigated the
use of abiraterone acetate (AA) + prednisone (P) + leuprolide (LHRH) with or
without cabazitaxel prior to RP in high-risk patients. Methods: This phase II trial
randomized patients to Arm A (AA/P + LHRH + cabazitaxel 20 mg/m2 with peg-fil-
grastim 6 cycles) or Arm B (AA/P + LHRH) for 6 months prior to RP. The primary
objective was to compare the rate of pathological complete response (CR) or mini-
mal residual disease (MRD) between treatment arms. MRD was defined as ≤5%
of prostate volume involved by tumor. We present RP pathological outcomes,
safety signals, and early biochemical response data. Results: Out of 78 random-
ized participants, 70 completed the full course of study treatment and underwent
RP. Across both treatment arms, 31 (44%) men achieved either CR or MRD; 5
men had CR (2 in Arm A) and an additional 26 men exhibited MRD (15 in Arm
A), p = 1 between Arm A and B. Kaplan-Meier analysis demonstrated no differ-
ence in biochemical-free survival (BFS) rate between the two treatment groups.
Patients who achieved a CR/MRD experienced significantly longer BFS. Conclu-
sions: Study findings indicate significant tumor response with 44% of patients ex-
hibiting CR/MRD, with no significant difference observed between the two
treatment arms. Patients who exhibit CR/MRD experienced better BFS rates. Ge-
nomic efforts are underway to determine predictors of response. Clinical trial
information: NCT02543255. Research Sponsor: Ontario Instiute for Cancer Re-
search (OICR), study drug donation by manufacturers.

LHRH + AA +Cabazitaxel) LHRH+ AA

Number of participants (n) 38 32

Baseline PSA (mean ng/dL) (Range) 32.5 (2.1 - 156) 40.5 (2.5 – 357)

Mean Age (years) 62.4 63.4

Biopsy Gleason Grade Group (GGG 2/ 3/ 4/ 5) 1/ 9/ 7/ 21 4/ 11/ 6/ 11

Positive Margins (%) 13 31

pT3 (%) 58 59

N+ (%) 34 16

CR (n)/ MRD (≤5% of tumor; n) 2 (5)/ 14 (39) 3 (9)/ 11 (34)

Grade 3 adverse events (n) 23 10

225

Association between prostate-specific antigen screening and prostate cancer
mortality in a racially diverse cohort of United States veterans. First Author:
Michael Vincent Sherer, Department of Radiation Medicine and Applied
Sciences, University of California San Diego, La Jolla, CA

Background: African American (AA) men are known to develop more aggres-
sive forms of prostate cancer at a younger age compared to their Non-His-
panic White (NHW) counterparts. However, few AA men were included in
the major randomized trials assessing the efficacy of Prostate-Specific Anti-
gen (PSA) screening. It is thus unknown whether PSA screening may be
more beneficial in the AA population. Methods: We conducted a retrospec-
tive analysis of men diagnosed with prostate cancer in the United States
(US) Veterans Affairs Health System (VA) using the VA Informatics and
Computing Infrastructure. Inclusion criteria were AA or NHW men aged 55-
69 diagnosed with intermediate or high-risk prostate cancer between 2004
and 2017. Patients were classified as never screened with PSA prior to diag-
nosis, screened at least once prior to diagnosis (some screening), or
screened in 5 consecutive years prior to diagnosis (annual screening). A
lead-time bias adjusted multivariate regression model was implemented to
assess the effect of screening on prostate cancer specific mortality (PCSM),
with covariates including age, comorbidities, BMI, smoking history, marital
status and primary care utilization. Results: A total of 45,825 men met the
inclusion criteria and were included in the analysis, including 14,294
(31.1%) AA men and 31,151 (68.9%) NHW men. When compared to no
screening, any prior PSA screening was associated with improved PCSM for
both AA (subdistribution hazard ratio (SHR) 0.64, p < 0.001) and NHW
(SHR 0.62, p < 0.001) patients. Annual PSA screening (vs no or some
screening) was associated with improved PCSM for AA men (SHR 0.68, p =
0.013) but not NHW men (SHR 0.90, p = 0.240). Other significant predic-
tors of worse PCSM in both AA and NHW men included older age, earlier
year of diagnosis, greater comorbidity burden, and cigarette smoking.
Conclusions: In a diverse population of US veterans, at least one prior
screening PSA was associated with improved PCSM in both AA and NHW
patients. Annual PSA screening was associated with reduced PCSM in AA
but not NHW men, suggesting that more intensive screening protocols may
be beneficial for AA patients. Research Sponsor: None.
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226 Poster Session

Aspartyl (Asparaginyl) b-hydroxylase (AABH) as a serum biomarker for
prostate cancer, to identify prostate cancer, regardless of PSA level. First
Author: Mahmood Moshiri, Next Pharma Inc., Richmond Hill, ON,
Canada

Background: Prostate Cancer (PC) is the most common form of cancer in
men in the United States. In their lifetime, approximately 1 out of every 6
American men will develop PC. The chances of developing PC increase dra-
matically after age 50 with more than 72% of cases occurring in individuals
over 65 years of age. Methods: We have investigated the use of aspartyl (as-
paraginyl) b-hydroxylase (AABH) as a cancer biomarker. We have developed
a sandwich ELISA for its detection. Here this assay was utilized to screen
sera from patients with prostate cancer and PSA values in various ranges.
Results: AABH levels were assessed in sera from 263 individuals with PC
and 73 men over 50 years of age not known to have cancer. The levels of
AABH in the two groups were > 3.00 ng/ml and < 3.00 ng/ml, respectively.
The overall sensitivity and specificity of the test were 97.5% and 96%.
AABH and PSA levels were also compared. The AABH values and sensitivi-
ties in individuals with PC and PSA values in the ranges < 2 ng/ml, 2-4 ng/
ml and > 4 ng/ml were > 3.00 ng/ml, 99% (n = 115); > 3.00 ng/ml, 98%
(n = 64) and > 3.00 ng/ml, 95% (n = 114). Conclusions: The present study
of AABH indicates that cancer group can be clearly distinguished from nor-
mal healthy controls. Moreover, the study indicates that AABH might be
used to identify disease in individuals with questionable PSA values. These
results support to the establishment of routine screening of serum AABH as
a means to detect those who need referral for prostate biopsy. The use of
AABH testing may enhance current prostate cancer screening practices by
both identifying individuals with low but suspicious PSA values who should
be recommended for biopsy and reducing the number of false biopsies indi-
cated by positive PSA tests. Serum AABH levels are significantly elevated in
individuals with prostate cancer. Using a cutoff value of 3ng/ml, overall sen-
sitivity of the assay for prostate cancer is 97%. The test has a specificity of
96% in healthy men over 50 years of age. AABH is elevated in prostate can-
cer tissue but NOT in normal prostate or in Benign Prostatic Hyperplasia
(BPH). Serum AABH levels are NOT correlate with PSA levels. Research
Sponsor: Next Pharma Inc.

227 Poster Session

Impact of clinical staging based on DRE versus imaging (TRUS/MRI) in
localized prostate cancer risk assessment. First Author: Kevin Chang, UCSF
School of Medicine, San Francisco, CA
Background: The Cancer of the Prostate Risk Assessment (CAPRA) score is a validated
risk assessment tool for biochemical recurrence (BCR) risk after radical prostatectomy
(RP) for localized prostate cancer. The score is calculated using five clinical variables:
age, PSA at diagnosis, Gleason score pattern, percentage of positive biopsy cores, and
clinical stage by digital rectal exam (DRE). Since its publication in 2005, transrectal ul-
trasonography (TRUS) and magnetic resonance imaging (MRI) have increasingly been
used in clinical evaluation but have yet to be integrated into prostate cancer tumor stag-
ing rules or risk-stratification models. We incorporated both clinical- and imaging-de-
rived stage into the CAPRA score to assess the association between the base and
imaging-adjusted CAPRA model and the outcome of BCR. Methods:We performed a ret-
rospective analysis of patients who underwent RP for prostate cancer staged ≤T3a on
both DRE and imaging (TRUS/MRI) and diagnosed between 2000-2017 at our institu-
tion. DRE was treated as a binary variable (T1 vs ≥T2) as was imaging (≤T2 vs T3a).
BCR was defined as 2 consecutive PSA ≥0.2 ng/ml starting 8 weeks post-surgery or re-
ceipt of salvage treatment. Two CAPRA scores were computed: one with DRE-derived
and one with image-based T-stage. Life table estimates were used to evaluate likelihood
of BCR-free survival after RP stratified by CAPRA scores. We performed Cox regression
to examine the association between clinical CAPRA components and BCR risk and to
determine whether stratifying clinical T1, T2, and T3a disease in CAPRA was indepen-
dently associated with BCR risk on multivariate analysis. Results: Of 1972 patients
studied, 103 (5%) had upstaging in CAPRA risk group with imaging-reported clinical
stage. Life table estimates were comparable between DRE- and imaging-based CAPRA
score with regard to likelihood of BCR-free survival. In separate unadjusted Cox regres-
sion models, DRE-based (HR 1.57; 95% CI 1.50-1.64) and imaging-based clinical
CAPRA (HR 1.56; 95% CI 1.50-1.63) were both independently associated with risk of
recurrence after RP and model fit did not differ significantly. On multivariable Cox re-
gression adjusted for CAPRA component variables, clinical stage ≥T2 on DRE (HR
1.28; 95% CI 1.06-1.54) and T3a on imaging (HR 1.79; 95% CI 1.47-2.19) were in-
dependently associated with BCR risk. Conclusions: Both DRE- and imaging-based clini-
cal CAPRA nomograms are associated with risk of BCR after RP for prostate cancer. On
multivariable analysis, both modalities of clinical staging are independently associated
with CAPRA score on the risk assessment nomogram. Each staging modality offers inde-
pendent prognostic information, which supports the continued use of DRE-based clini-
cal staging in prostate cancer risk stratification and demonstrates the potential benefit
imaging-based clinical stage may add to these models and to tumor staging standards.
Research Sponsor: U.S. National Institutes of Health, Other Foundation.

228 Poster Session

Preoperative PI-RADS scores are associated with prostate cancer upstaging
on surgical pathology. First Author: Benjamin Pockros, Tufts University
School of Medicine, Boston, MA
Background: Prostate Imaging Reporting and Data System (PI-RADS) scores can help
identify clinically significant prostate cancer and improve patient selection for prostate
biopsies. However, the role of PI-RADS scores in patients already diagnosed with pros-
tate cancer remains unclear. The purpose of this study was to evaluate the association
of PI-RADS scores with prostate cancer upstaging. Upstaging on final pathology is a sur-
rogate for biochemical recurrence, morbidity, and mortality. Methods: All patients from
a single high-volume institution who underwent a prostate multiparametric MRI and
radical prostatectomy between 2016-2020 were included in this retrospective analysis.
Univariable and multivariable analyses were conducted to investigate potential associa-
tions with upstaging events, defined by pT3, pT4, or N1 on final pathology. A logistic re-
gression model and receiver operative characteristic curves were constructed for the
prediction of upstaging events based on PI-RADS score, prostate-specific antigen densi-
ty (PSA-D), and biopsy Gleason grade groups. Results: 294 patients were included in fi-
nal analysis. Upstaging events occurred in 137 (46.5%) of patients. On univariable
analysis, patients who were upstaged on final pathology had significantly higher PI-
RADS scores (OR 2.34 95% 1.64 - 3.40, p < 0.001) but similar PSA-D (OR 2.70 95%
0.94 – 8.43, p = 0.188) compared to patients who remained pT1 or pT2 on final pa-
thology. On multivariable analysis, PI-RADS remained independently significantly asso-
ciated with upstaging, suggesting it is an independent risk predictor for upstaging.
Lymph node metastasis only occurred in patients with PI-RADS 4 or 5 lesions (n = 15).
Our model using PSA-D, biopsy Gleason grade, and PI-RADS had a predictive AUC of
0.69 for upstaging events, an improvement from 0.59 using biopsy Gleason grade
alone. Conclusions: PI-RADS scores are independent predictors for upstaging events
and may play an important role in forecasting biochemical recurrence and lymph node
metastasis. PI-RADS scores could improve shared decision making and help set expect-
ations with patients. Modern nomograms should be updated to include PI-RADS to pre-
dict lymph node metastases and the likelihood of biochemical recurrence more
accurately. Research Sponsor: None.

Gleason Grade Group Upgraded Upstaged to pT3-4 Upstaged to pN1 No Upgrading or Upstaging

Overall (n = 294) 70 137 15 127

PIRADS ≤ 3 (n = 36) 9 (13%) 10 (7%) 0 (0%) 21 (17%)

PIRADS > 3 (n = 258) 61 (87%) 127 (93%) 15 (100%) 106 (83%)

PSA-D ≤ 0.15 (n = 105) 15 (21%) 40 (29%) 4 (27%) 58 (46%)

PSA-D > 0.15 (n = 189) 55 (79%) 97 (71%) 11 (73%) 69 (54%)
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MiCheck prostate blood test for aggressive prostate cancer designed for the
clinical lab setting. First Author: Neal D. Shore, Carolina Urologic
Research Center, Myrtle Beach, SC
Background: Clinicians want a more accurate diagnostic test to identify patients for pros-
tate biopsy. We have previously described the development of a Luminex based test for
aggressive prostate cancer (MiCheck). To facilitate widespread deployment of MiCheck
on standard clinical chemistry analysers such as Roche Cobas and Abbott ARCHITECT/
Alinity systems, we have performed additional analytical validation and model develop-
ment using the MiCheck-01 clinical samples. A novel algorithm, termed MiCheck Pros-
tate, was developed to differentiate aggressive prostate cancer (Gleason 3+4 or above)
from non-aggressive (GS3+3) or no cancer patients. Methods: Serum protein biomarkers
were measured in 317 samples from the MiCheck-01 clinical trial using either Luminex
Multiplex kits, Abbott ARCHITECT or Beckmann Coulter systems. Logistic regression
models were used to select best analytes, then Monte Carlo cross-validation was applied
to avoid overfitting. A final model was selected from the cross-validation models with
best test specificity at 95% sensitivity. The MiCheck-01 samples were later all mea-
sured on a standard Abbott ARCHITECT system using commercial ARCHITECT IVD
tests. The best cross-validated model was developed and the results compared to those
obtained from the mixed analyte platforms using ROC curve analysis. Results: The Mi-
Check Prostate algorithm was developed to maximise discrimination between aggressive
prostate cancer and no cancer or non-aggressive cancer. The MiCheck Prostate algo-
rithm reports a percentage risk of aggressive prostate cancer on biopsy. MiCheck Pros-
tate is a logistic regression algorithm that combines three serum protein markers and
one clinical factor and was derived using data from the MiCheck-01 trial. The algorithm
gave an AUC of 0.82, with a 48% specificity at a 95% sensitivity cutpoint, with a nega-
tive predictive value of 94% for GS3+4 and higher cancers. The samples were later re-
measured using all ARCHITECT immunoassays. Good correlations of each analyte
across different measurement platforms was observed (Pearson’s R > 0.9). The algo-
rithm was revalidated using the new set of analyte values. AUC of 0.82 for the detection
of aggressive CaP, and sensitivity of 95%, specificity of 47% were obtained for the best
model, showing no statistical difference to the previous best model derived from the
mixed platforms. NPV of 94% for GS3+4 or higher cancers was maintained. Conclu-
sions: The MiCheck Prostate test shows high sensitivity, specificity and NPV for the de-
tection of aggressive prostate cancer. It uses analytes widely available on standard
clinical chemistry analysers such as Abbott Architect and Roche Cobas, hence is simple
to deploy in the laboratory setting. Studies are ongoing to confirm the MiCheck Prostate
algorithm performance using additional clinical sample cohorts. Research Sponsor:
Study was funded by Minomic International Ltd.
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Comparison of prostate specific antigen testing in men aged 55 to 69 with
and without a history of cancer. First Author: Alon Lazarovich, Department
of Urology, Sheba Tel-Hashomer Medical Center, Ramat Gan, Israel
Background: Prostate specific antigen (PSA) screening remains a controversial is-
sue. However, most urological guidelines recommend PSA testing through a
shared decision-making process with the patient. The rate of PSA screening in
men with a history of cancer compared to men with no cancer history is not well
known. We aimed to compare PSA testing in men aged 55-69 years with and
without a history of cancer (excluding prostate cancer patients). Methods: Utiliz-
ing the National Health Interview Survey (NHIS) a retrospective cross-sectional
study between the years 2015 and 2018 was carried out to analyze and compare
PSA testing rates in men aged 55-69 years. Multivariable logistic regression mod-
el was implemented do demonstrate potential associations with PSA testing. Re-
sults: A total of 13,850 men aged 55-69 years included in the NHIS Survey were
analyzed. 1519 (10.9%) men had a history of cancer (non-prostate). On multivar-
iable analysis, men who were previously diagnosed with cancer had a higher rate
of PSA testing compared to men with no history of cancer (OR: 1.88, 95% CI
1.39-2.54, p < 0.001). Other factors associated with an increased likelihood of
undergoing PSA testing included: age, homosexual orientation, and married men.
In contrast, current smokers, American Indians and Alaskan Natives and Asians
were less likely to undergo PSA testing. Conclusions: Our data suggest that men
aged 55-69 with a history of cancer are more likely to undergo PSA testing than
men with no cancer history. Research Sponsor: None.

P value CI 95% OR Parameter

< 0.001 1.04-1.08 1.06 Age
0.64 0.82-1.39 1.065 Black Race (White reference)

0.04 0.24-0.96 0.48 American Indian/ Alaska native

0.015 0.41-0.9 0.613 Asian

0.032 1.05-3.02 1.78 Homosexual Sexual orientation (heterosexual reference)
0.33 0.5-7.96 1.99 Bisexual

< 0.001 1.49-2.08 1.76 Marital status (yes vs. No)
< 0.001 0.47-0.74 0.59 Current everyday Smoking status (Never smoker reference)

< 0.001 1.39-2.54 1.88 Ever been told you had cancer? (Yes vs. No)

The analysis also adjusted for the follwing covariates: Working status and Region in the USA.

231 Poster Session

The BARCODE1 study in primary care: Early results targeting men with
increased genetic risk of developing prostate cancer—Examining the interim
data from a community-based screening program using polygenic risk score
to target screening. First Author: Jana Kathlyn McHugh, Institute of
Cancer Research, London, United Kingdom
Background: A significant proportion of Prostate cancer (PrCa) risk is attributable to heri-
table risk factors of which only a minority are high risk Mendelian traits. A greater pro-
portion of PrCa is due to the combined effect of multiple low risk variants. There have
been approximately 170 single nucleotide polymorphisms (SNPs) identified that are as-
sociated with PrCa risk in Europeans. Although each of these confer a low to moderate
risk of PrCa, the cumulative risk (polygenic risk score, PRS) of increasing numbers of
these risk alleles may confer a substantial relative risk. In PrCa genetic profiling, using
PRS, could be used to target population screening to those at highest risk. BARCODE1
is the first study to prospectively review the use of a genetic profile in PrCa screening in
the general population in the UK. Methods: Our study invited healthy males aged 55-69
to participate through their Primary Care physicians. Collection kits were mailed to re-
trieve saliva samples. Genotyping was carried out after DNA extraction using a study
specific assay and the PRS was calculated for each participant using the sum of weight-
ed alleles for 130 risk loci. Prostate MRI and Biopsy were then offered to men in the top
10% of the genetic risk profile. Results: 40,292 men were invited by letter to partici-
pate. The uptake was 22%, of whom 91% of men were eligible for inclusion. Following
DNA extraction, genotyping, and quality control checks, data were available for 5008
men. 573 participants had PRS in the top 10% and were invited for screening; 180
underwent a prostate MRI, and 100 went on to have a systematic +/- targeted prostate
biopsy. There were 42 diagnoses of PrCa (42%). 52% of cancers detected were low-risk
and are being managed with Active Surveillance (AS). Conclusions: The early data from
BARCODE1 have shown the feasibility of this population-based study, with an overall
uptake of 22% and a cancer incidence of 42% of men in the top decile of PRS. We
have identified clinically significant PrCa in 48%. The BARCODE1 study results will be
important in defining the role of PRS genetic profiling in targeted PrCa population
screening. Clinical trial information: NCT03857477. Research Sponsor: Institute of
Cancer Research, United Kingdom.
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The lexicon of PET/CT reports in prostate patients: Evaluating confidence.
First Author: Jessica Baumgartner, Huntsman Cancer Institute, Salt Lake
City, UT
Background: Pet/CT scans are increasingly used to evaluate prostate cancer patients with biochemi-
cal failure following surgery or radiation therapy for localized prostate cancer. We assessed the lan-
guage used in report impressions to characterize the reader’s confidence for lesions in various
anatomic sites.Methods: Between 2015 and 2021, 419 fluciclovine PET/CT scan reports were iden-
tified in our institutional outcomes database. Thirteen phrases routinely used in the report impres-
sion section by radiologists at least once to characterize a lesion of interest were identified. The
phrases were categorized in the following confidence categories: Definitive (positive, negative), Like-
ly (consistent with, most likely, favors, probable), and Unsure (suspicious for, concerning for, non-
specific, conspicuous, compatible with, borderline, unknown). The final analysis set included 353
reports where the prescan PSA value was known within the prior 90 days of the scan. Descriptive
statistics, stratified by prescan PSA value, were used to characterize this language for the following
anatomic regions: bone, regional lymph nodes, prostate fossa, prostate gland/seminal vesicles, other
soft tissue. Results: Overall, definitive language was used between 34.6% to 87.1% of the time, de-
pending on the anatomic context (table). The intact prostate was the least likely site to use definitive
language (34.6%), whereas bone was most likely (87.1%). Intact prostates in post-radiation pa-
tients had the most uncertainty to the persistence of disease (42.3% unsure, 23.1% likely). The
highest degree of definitive certainty occurred in impressions of persons with PSA <0.5 (89.2%),
whereas the least definitive certainty was in patients with PSA >1 (66.2%). Overall, definitive, likely
and unsure findings were reported in 68.6, 9.7%, and 21.7% of scans. Conclusions: Fluciclovine
PET/CT scans routinely result in equivocal findings, which vary by anatomic site of interest and pre-
scan PSA level. The language utilized in these reports has not been standardized. Future work aims
to create a clear confidence level lexicon standard to assist radiologists and providers in reporting
standardization. Research Sponsor: None.

Bone Fossa Prostate Nodes Soft Tissue

n % n % n % n % n %

All

Definitive 257 87.1 172 81.9 27 34.6 182 61.7 228 77.6

Likely 12 4.1 8 3.8 18 23.1 34 11.5 18 6.1

Unsure 26 8.8 30 14.3 33 42.3 79 26.8 48 16.3

Total 295 100.0 210 100.0 78 100.0 295 100.0 294 100.0

PSA<0.5

Definitive 42 93.3 38 90.5 2 100.0 33 73.3 40 88.9

Likely 1 2.2 2 4.4

Unsure 2 4.4 4 9.5 10 22.2 5 11.1

Total 45 100.0 42 100.0 2 100.0 45 100.0 45 100.0

PSA 0.5-
<1

Definitive 34 94.4 23 76.7 3 50.0 22 61.1 28 77.8

Likely 1 3.3 1 2.8 1 2.8

Unsure 2 5.6 6 20.0 3 50.0 13 36.1 7 19.4

Total 36 100.0 30 100.0 6 100.0 36 100.0 36 100.0

PSA >1

Definitive 181 84.6 111 80.4 22 31.4 127 59.4 160 75.1

Likely 11 5.1 7 5.1 18 25.7 31 14.5 17 8.0

Unsure 22 10.3 20 14.5 30 42.9 56 26.2 36 16.9

Total 214 100.0 138 100.0 70 100.0 214 100.0 213 100.0
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Predictive accuracy of PSA density in the UCSF-CAPRA score. First Author:
Robert Parker, University of California, San Francisco, CA
Background: The UCSF-CAPRA score is a validated risk tool that uses patient factors at
diagnosis to predict prostate cancer outcomes after radical prostatectomy. This study
aims to evaluate whether the substitution of prostate-specific antigen (PSA) density for
serum PSA improves the predictive performance of the clinical CAPRA model. Methods:
Participants were diagnosed in 2000-2019 with stage T1/T2 cancer, underwent radical
prostatectomy (RP) for prostate cancer, and had at least 6 months of post-surgical fol-
low up. We computed the standard CAPRA clinical risk score using diagnostic age, Glea-
son grade, percentage of positive cores, clinical T stage, and serum PSA, as well as an
alternate score based on the same variables but substituting PSA density (incremental
categories) for serum PSA. We reported validated CAPRA categories of low (0-2), inter-
mediate (3-5) and high (6-10) risk. Recurrence was defined as 2 consecutive PSA > =
0.2 ng/ml or receipt of salvage treatment. Life table and Kaplan-Meier analysis was
used to evaluate recurrence-free survival after prostatectomy. Two Cox proportional haz-
ards regression models were used to test associations of standard or alternate CAPRA
component variables with risk of recurrence. Two additional models tested associations
between standard CAPRA score or alternate CAPRA score with risk of recurrence. The
Cox log-likelihood ratio test (-2 LOG L) was used to assess model accuracy. Results: A to-
tal of 2,557 patients had a median age of 61 years (IQR 56-66), GG1 34% and GG2
30%, median PSA 6.3 (IQR 4.8-9.3), and median PSA density 0.19 (IQR 0.13-0.29).
Post-surgical follow up was 49 months (IQR 25-86). The alternate CAPRA model was
associated with significant shifts in risk scores, with 16% of patients increasing and 6%
decreasing (p < 0.01). Recurrence-free survival after RP was 75% at 5 years and 63%
at 10 years. Both CAPRA component models were associated with risk of recurrence af-
ter RP on Cox regression. Covariate fit statistics showed significantly better fit (low -2
LOG L) for the standard CAPRA model compared to the alternate model (-p < 0.01).
Both standard (HR 1.55; 95% CI 1.49-1.61) and alternate (HR 1.52; 95%CI 1.46-
1.58) CAPRA scores were associated with risk of recurrence, with better fit for the stan-
dard model p < 0.01). Conclusions: In a cohort of 2,557 men followed for a median of
49 months after RP, a alternate CAPRA model using PSA was associated with higher
risk of BCR, but did not perform better than the standard CAPRA model at predicting
BCR. While PSA density is well established as an independent prognostic variable in
the pre-diagnostic setting and for sub-stratifying otherwise low-risk disease, it does not
appear to improve predictive accuracy of BCRmodels when applied across the full range
of cancer risk. Research Sponsor: UCSF Goldberg-Benioff Program in Translational Can-
cer Biology.
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Bladder volume variation in hypofractionated prostate radiotherapy. First
Author: Ronan Joyce, St Luke’s Radiation Oncology Network, Dublin,
Ireland
Background: A full bladder for prostate radiotherapy treatment limits overall dose to the
bladder and displaces bowel from high dose regions. There is currently no clear consen-
sus on optimum bladder volume for prostate radiotherapy. Inconsistent bladder volumes
can cause dosimetric uncertainty, distress, treatment delay and negative toxicity out-
comes for patients. To identify potential ways to improve bladder filling consistency we
retrospectively analysed bladder volume variation over the course of patients’ treatment
and its relationship to various patient and treatment factors. Methods: We included all
patients treated with 60gy in 20 fractions to the prostate only over a 1-year period.
Standard fractionation, palliative, post-operative, and whole pelvis treatment regimens
were excluded from our study. Patient, tumour, and treatment characteristics were col-
lected retrospectively. We recorded patient reported IPSS scores that were completed
pre and post treatment. Daily bladder volumes were recorded from cone beam CT
(CBCT) retrospectively for a subset of 34 patients and included in correlative analyses
with various treatment and patient factors. Results: 69 men were included in this study
with a mean planning CT bladder volume of 272ml (79-574). Patients were divided
into large ( > 180ml) and small subgroups (N = 46 vs 23). Smaller bladders resulted in
a greater post treatment IPSS score (10.2 vs 7.7 (p = 0.2)) and greater change in IPSS
(+3.3 vs +1.4 (p = 0.23). The variation of daily bladder volumes as measured by the
standard deviation was positively associated with planning CT volume (p < 0.05), varia-
tion in daily treatment time (p < 0.05) and urinary symptoms (p = 0.29). Greater dis-
cordances between planning CT time and mean radiotherapy time resulted in a greater
average difference between CBCT bladder volume and planning CT volume (p = 0.16).
There were no appreciable seasonal or diurnal associations for all recorded bladder vol-
umes. Conclusions: Smaller bladder volumes at planning CT are associated with in-
creased urinary symptoms whereas larger volumes undergo more daily variation. This
data suggests an optimal planning bladder volume of 200-400ml to minimise on treat-
ment variation. This is the first study to demonstrate a relationship between variation in
daily treatment times and daily bladder variation. Synchronisation of planning CT time
with patient treatment time preference will enable patients to better replicate planning
CT bladder volumes. This, along with several other areas for improvement highlighted
by this study have formed the basis for a prospective single centre pilot study. Research
Sponsor: None.
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Health-related quality of life as a prognostic indicator of biochemical
recurrence free survival in high-risk prostate cancer patients following radical
prostatectomy. First Author: Thilo Westhofen, Department of Urology,
University Hospital, Ludwig Maximilian University of Munich, Munich,
Germany
Background: Several studies have shown baseline health-related quality of life (HRQOL) to be a
valuable prognostic indicator of survival outcomes for various cancer entities in the metastatic
setting. To date, there is no evidence regarding the prognostic value of baseline HRQOL for pa-
tients undergoing radical prostatectomy (RP) due to localized prostate cancer (PC). The objec-
tive of this study was to assess the impact of baseline preoperative HRQOL on survival
prognosis for high-risk PC patients following RP. Methods: 1029 patients with high-risk PC ac-
cording to NCCN risk stratification and prospectively assessed baseline HRQOL prior RP were
included. Patients were stratified by the global health status (GHS) domain of the EORTC QLQ-
C30 questionnaire, good general HRQOL was defined as GHS≥70 based on validated cut-off
levels. Subsequently, a propensity score-matched analysis of 636 patients [n=318 (GHS≥70),
n=318 (GHS<70)] was conducted. Primary endpoint was biochemical recurrence-free survival
(BRFS), secondary endpoint was metastasis-free survival (MFS). Multivariate Cox regression
models were performed to assess prognostic significance of baseline GHS on survival out-
comes. Harrell’s discrimination C-index was applied to calculate the predictive accuracy of the
model (p<0.05). Results: Median follow-up was 40mo. Applying matching variables age, PSA,
pT stage, Gleason grade, positive surgical margin rate, and lymph node involvement, patients
subcohorts were well-balanced. 5-yr-BRFS (61% vs. 28%; p<0.001) and 5-yr-MFS (86% vs.
68%; p=0.003) were significantly increased in the GHS≥70 cohort. In multivariate analysis
GHS≥70 was confirmed as an independent predictor for increased BRFS (HR 0.60, 95%CI
0.44–0.82; p=0.013) and MFS (HR 0.51, 95%CI 0.30–0.87; p=0.026). Adding baseline
HRQOL to our model improved predictive accuracy of BRFS by 8% (Harrell’s C-index of 0.69
vs 0.65). Conclusions: Our findings highlight baseline HRQOL to be a valuable and robust prog-
nostic factor for patients with localized high-risk PC prior RP. Baseline good general HRQOL ac-
curately predicts increased BRFS and MFS. Research Sponsor: None.

Multivariate Cox Regression Analysis of biochemical recurrence free survival.

Parameter HR 95% CI p value

Lower Upper

GHS ≥ 70 0.597 0.44 0.82 0.001

PF scale 0.984 0.97 1.01 0.093

pT-stage 1.268 1.05 1.53 0.012

Gleason-score 1.198 1.02 1.41 0.029

PSA pre-OP 1.026 1.01 1.05 0.008

positiv surgical margin 1.174 0.83 1.66 0.362

adjuvant radiotherapy 0.268 0.17 0.44 <0.001

Lymph node involvement 1.577 1.02 2.48 0.048
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Comparative study of RARP and carbon ion radiotherapy sexual functional
changes for prostate cancer using the propensity score matching method.
First Author: Yoshiyuki Miyazawa, Gunma University, Maebashi, Gunma,
Japan
Background: We mainly perform Robotic-Assisted laparoscopic Radical Prostatec-
tomy (RARP) and Carbon Ion Radiotherapy (CIRT) as curative treatment for pros-
tate cancer. Several factors such as cancer control and quality of life after
treatment are considered to be important, but there are few reports comparing
sexual function changes before and after treatment between RARP and CIRT. We
performed retrospective study comparing the evaluation of sexual function after
RARP and CIRT cases using the propensity score matching method. Methods:
127 patients treated by RARP from 2014 to 2018 and 190 patients treated by
CIRT monotherapy from 2010 to 2019 were evaluated. We evaluated Expanded
Prostate Cancer Index Composite (EPIC) score before and after treatment. The
EPIC was compared before, 12 months, and 24 months after treatment. Propen-
sity score matching was performed using the age at treatment, PSA value, T
stage, and pretreatment EPIC comprehensive score of sexual function as covari-
ates. A cohort of 101 patients in each group was prepared and examined. This
study was approved by the Institutional Review Board of Gunma University Hospi-
tal (No. IRB2020-050, 1839). Results: The mean ± standard deviation of each of
the RARP and CIRT groups were age; 65.1 ± 5.9, 65.3 ± 6.5 years, PSA value;
6.31 ± 2.07, 6.34 ± 2.46 ng/ ml, pretreatment EPIC sexual function overall
score; 46.4 ± 15.6, 48.2 ± 16.2. In both groups, T1N0M0 was 16%, T2N0M0
was 83%, and T3N0M0 was 1%. The total EPIC sexual function scores before,
12 months, and 24 months after treatment were 46.4, 27.9, 28.2 in the RARP
group, and 48.2, 41.4, 41.6 in the CIRT group, respectively. In both groups,
there was a significant decrease in score after 12 months and 24 months com-
pared to before treatment (p< 0.05). At 12 and 24 months, the total EPIC sexual
function score in the CIRT group was significantly higher than RARP group (p <
0.001). Conclusions: In prostate cancer cases adjusted by propensity score
matching, the decrease in EPIC sexual function score was significantly smaller in
the CIRT group than RARP group. The results of this study seemed to be useful
information for decision making with patients. Research Sponsor: None.
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Characteristics of prostate cancer patients captured by facility-based versus
geography-based cancer registries. First Author: Christopher Paul Filson,
Emory University School of Medicine/Atlanta VA Medical Center, Atlanta,
GA
Background: Cancer registries provide valuable information related to cancer epi-
demiology, treatment, and outcomes. However, the sampling for inclusion can
impact generalizability of findings to other settings. We use a population-based
cancer registry to evaluate demographics, cancer factors, and treatment patterns
based on eligibility for a facility-based cancer registry. Methods: We used the Sur-
veillance, Epidemiology, and End Results (SEER) database to identify men diag-
nosed with prostate cancer (site = C61.9) in 2018. Exposure was whether data
were reported from a facility accredited by American College of Surgeons’ Com-
mission on Cancer (CoC), providing eligibility for the National Cancer Database
(NCDB) (i.e., NCDB-eligible). Outcomes of interest included demographics, tu-
mor factors (e.g., biopsy grade), and treatment. Bivariate testing and multivari-
able regression analyses tested for significant associations between exposure and
outcomes of interest. Results: We identified 57,713 men diagnosed with prostate
cancer in 2018, of which 32,384 (61.9%) were eligible for inclusion in NCDB.
NCDB-eligible men were younger (66.6 vs 67.8 years, p < 0.001), less likely to
be Hispanic/Latino (8.0% vs 14.4%, p < 0.001), and more likely to reside in a
county with median income over $75,000 (39.7% vs 33.3%, p < 0.001). NCDB
eligibility varied widely by registry, from 96.1% in Connecticut to 44.7% in Utah.
The proportion of localized cancer patients with Grade Group 1 cancer on biopsy
was higher among men ineligible for NCDB (41.4% vs 26.9%, p < 0.001). The
proportion of patients with more advanced disease at presentation was higher
among NCDB-eligible patients (metastatic: 9.4% vs 6.8%; regional: 18.7% vs
8.7%; p < 0.001). For patients with localized or regional cancer, treatment was
identified more frequently among NCDB-eligible patients for both low-risk
(38.5% vs 22.7%, p < 0.001) and high-risk tumors (84.9% vs 64.2%). Among
treated patients, use of radical prostatectomy was more common among NCDB-
eligible patients (low risk: 58.9% vs 43.1%; high risk: 53.7% vs 43.4%, p <
0.001). Conclusions: Prostate cancer patients eligible for inclusion in the facility
based NCDB have important differences in demographics, severity of cancer risk,
and treatment patterns compared to those who are not eligible. Generalizations
related to epidemiologic trends, practice patterns, and outcomes for prostate can-
cer patients in the NCDB should be interpreted with caution. Research Sponsor:
American Cancer Society.
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Successful same-day discharge for robot-assisted radical prostatectomy: A
systematic review and meta-analysis. First Author: Michael Uy, Division of
Urology, Department of Surgery, McMaster University, Hamilton, ON,
Canada
Background: In the current era of enhanced recovery after surgery (ERAS), same day dis-
charge (SDD) following robot-assisted radical prostatectomy (RARP) is emerging as the
standard of care. In order to implement a safe and efficient SDD pathway, it is impera-
tive to appropriately select candidates and have established discharge criteria. We con-
ducted a systematic review and meta-analysis to summarize published pathways, as
well as to evaluate the differences in peri-operative characteristics, complication/read-
missions rates, and satisfaction/cost data, between in-patient (IP) RARP versus SDD-
RARP. Methods: This study was conducted in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and was pro-
spectively registered with PROSPERO (CRD42021258848). A comprehensive search
of PubMed, Embase, Cochrane Central Register of Controlled Trials (CENTRAL), Clini-
calTrials.gov, Google Scholar, and conference abstract publications was performed
comparing outcomes between IP-RARP and SDD-RARP. A leave-one-out sensitivity
analyses was performed to control for heterogeneity and risk of bias. Results: A total of
14 studies (eight prospective and six retrospective cohort studies) were included with a
pooled population of 3795 patients, including 2348 (61.9%) IP-RARPs and 1447
(38.1%) SDD-RARPs. SDD pathways varied, though many commonalities were present
in patient selection (minimal comorbidities and lived close to the hospital [≤ 50-150
km]), peri-operative recommendations (judicious intra-operative intravenous fluids and
short-acting narcotics), and post-operative management (immediate ambulation and
diet, and non-narcotic analgesia). When compared to IP-RARP, SDD-RARP had no dif-
ferences in ≥ Grade 3 Clavien–Dindo complications (RR: 0.4, 95% CI 0.2, 1.1, p =
0.07), 90-day readmission rates (RR: 0.6, 95% CI 0.3, 1.1, p = 0.10), or unscheduled
ED visits (RR: 1.0, 95% CI 0.3, 3.1, p = 0.97). Cost savings per patient ranged be-
tween $367-2109 (USD), and overall satisfaction was high between 87.5-100%. Con-
clusions: Same day discharge following RARP is both feasible and safe, with
comparable complication and readmission rates to IP-RARP. Additionally, SDD offers
healthcare cost-savings with high patient satisfaction rates. Data from this study will
further inform the uptake and development of future SDD pathways in contemporary
urological care such that it may be offered to a broader patient population. Research
Sponsor: None.
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Prostate specific antigen dynamics and prostate cancer risk: A population-
based study. First Author: Amanda Elizabeth Hird, Division of Urology,
Sunnybrook Health Sciences Center, University of Toronto, Toronto, ON,
Canada
Background: Baseline prostate specific antigen (PSA) is a strong predictor of clinically
significant prostate cancer. In a large cohort of patients undergoing opportunistic test-
ing, our objective was to assess the association between first serum PSA in combination
with other PSA predictors and risk of prostate cancer. Methods: This was a retrospective,
population-based study in Ontario, Canada between 2010-2019. Men 40-75 years of
age who underwent incident PSA testing with at least two PSA tests during the study pe-
riod were included. Among men who underwent PSA testing, the PSA levels of patients
who were diagnosed with prostate cancer were compared to patients who were not. Uni-
variable and multivariable logistic regression analysis was used to compare any prostate
cancer and clinically significant prostate cancer diagnosis (International Society of Uro-
logical Pathology [ISUP] grade group 2-5) between groups. Results: A total of 508,238
patients were included in our cohort (12,444 cases and 495,794 controls). The median
follow-up time was 8.2 years (IQR: 7.0-9.1). Patients who were diagnosed with prostate
cancer were older (median age 62 [IQR: 56-67] versus 56 years [IQR:50-63], standard-
ized difference [SD]:0.61) and had a higher first PSA than patients who were not (medi-
an 4.79 [IQR:3.29-6.96] versus 0.96 ng/mL [IQR:0.58-1.69], SD:1.93). Fewer than
0.1% (248/261,463) of patients with a first PSA less than 1.0 ng/mL were diagnosed
with prostate cancer during the study period. Our final multivariable model revealed
that a first PSA above 2.0 ng/mL (adjusted odds ratio [OR] 6.64, 95%CI: 6.13-7.20, p
< 0.001), a final PSA between 4.0 to 9.9 ng/mL and 10.0 to 20.0 ng/mL (adjusted OR
22.09, 95%CI: 20.58-23.71, p < 0.001 and adjusted OR 47.46, 95%CI: 43.28-
52.05, p < 0.001, respectively) and change from first to final PSA per 365 days of
20.0 to 99.9% (adjusted OR 3.40, 95%CI: 3.21-3.60, p < 0.001) and more than
100% (adjusted OR 6.91, 95%CI: 6.29-7.59, p < 0.001) were strongly associated
with the diagnosis of prostate cancer. The model performed well when predicting any
prostate cancer, clinically significant prostate cancer, and when stratified by age. Con-
clusions: This study suggests that first PSA in combination with final PSA and rate of
change can be used to predict prostate cancer diagnosis. Future studies will be con-
ducted to determine the association with metastatic and lethal prostate cancer.
Research Sponsor: Ajmera Family Chair in Urologic Oncology.
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Low-value prostate cancer screening among young men with private
insurance. First Author: Jeffrey Vehawn, Huntsman Cancer Institute,
University of Utah, Salt Lake City, UT
Background: Debate remains about the value of Prostate-specific antigen (PSA) based prostate
cancer screening among men aged 55-69 (USPSTF Grade C). However, no professional society
or guideline recommends PSA based prostate cancer screening in men younger than age 40.
This study aims to understand the risk of PSA testing exposure in young men, and we hypothe-
size that substantial low-value testing occurs in this population.Methods:We performed a retro-
spective analysis of claims data from the MarketScan database to identify men aged 18 to 39
without prostate cancer who received a PSA test from 2008 to 2017. For the primary analysis,
men were required to be continuously in the database for least 5 years. Age groups were strati-
fied to include: men less than 25, 25-29, 30-34, and 35-39 years. Secondary analysis did not
limit subjects to those with 5 years of continuous data and explored the association of Charlson
Comorbidity Index (CCI), lower urinary tract symptoms, erectile dysfunction, depression/anxi-
ety, prostate cancer screening, infertility, and hypogonadism with PSA testing in young men.
We used logistic regression to determine which of the factors were associated with PSA testing
in young men. Results: We identified claims for 40,164,773 adult men who met study criteria.
Of these men, 3,230,748 were continuously in the Marketscan database for at least 5 years.
The cumulative risk for receiving a PSA over 5 years for men under 40 is 2.5%. Stratified by
age, men aged 35-39 are at highest risk (Table). Logistic multivariable regression showed that,
relative to all men between 18 and 40, patients in this age group who received a PSA were
more likely to be diagnosed with hypogonadism (OR 20.55, 95% CI 20.39-20.71) or lower uri-
nary tract symptoms (OR 9.34, 95% CI 9.26-9.41). Higher CCIs appeared to correlate with a
decreased rate of PSA testing. This population was not significantly more likely to be diagnosed
with infertility, depression, or anxiety. Conclusions: PSA screening for men under 40 is not un-
common, especially when associated with concomitant genitourinary symptoms. At a popula-
tion level, this represents substantial low-value testing. Interventions aimed at clarifying the
relationship between common urologic conditions and prostate cancer, the extremely low inci-
dence of prostate cancer in this age group, and the lack of guidelines supporting this practice
may help decrease low-value PSA testing. Funding: Research reported in this publication was
supported by the National Cancer Institute of the National Institutes of Health under Award
Number K08CA234431. The content is solely the responsibility of the authors and does not
necessarily represent the official views of the National Institutes of Health. Research Sponsor:
U.S. National Institutes of Health.

Overall risk of a PSA test, compared to men aged 55-69, stratified by age group.

Age Group Probability of Receiving a PSA test in a 5-year interval

18-24 0.004

25-29 0.011

30-34 0.024

35-39 0.045

55-69 0.479
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Contemporary outcomes of a systematic prostate cancer active surveillance
program: Results from the Niagara Health System, Ontario, Canada. First
Author: Aruz Mesci, McMaster University, Hamilton, ON, Canada
Background: Surgery and radiotherapy are standard therapies for patients with early-
stage prostate cancer (PrCa). However, studies show that patients with low-risk localized
PrCa (Gleason 6; Grade Group (GG) 1 and prostate-specific antigen (PSA) <10) could
be safely monitored with active surveillance (AS), if intense patient follow up and re-bi-
opsy schedules are utilized. Here, we reviewed clinical outcomes of AS of a program as-
sociated with the Niagara Health System (NHS) PrCa diagnostic program, which
provides centralized diagnosis, systematic follow up, re-biopsy and multi-disciplinary
consultation clinics for all patients in the Niagara region, Ontario, Canada. Methods: Af-
ter receiving appropriate ethics approval, NHS databases were searched for patients
that underwent more than one biopsy of the prostate in the period Jan. 2015 (program
inception) to Dec. 2020. Cases were reviewed for clinical stage, biopsy results and
treatment record data. Data were then codified for anonymity and analyzed. Criteria for
inclusion into the analysis involved, i) a minimum of two PrCa biopsies before treatment
and ii) detailed reporting of biopsy and clinical results (number of positive cores, % of
core involvement, and PSA). Results: A total of 343 AS patient cases were identified in
the initial search. Of those 52 cases did not meet inclusion criteria. The baseline GG
score distribution in the 291 cases included in the analysis was, GG0: 27 (cases with
negative biopsies but high PSA), GG1: 247 and GG2: 17 (patients refusing treatment).
A total of 144 cases (49.5%) progressed at re-biopsy. Rates of progression to higher GG
category in the three groups were 100%, has 46.5% and 50%, respectively. The aver-
age time to progression was 23.3+15.5 months. The rate of progression to treatment af-
ter entering AS was 39.17% (114/291). Average time from first biopsy to treatment
was (28.4+14.5 months). Amongst those that received treatment the overall rate of pro-
gression to high-intermediate or high-risk PrCa, was 29.8%, with 20.8% of cases (30/
144) progressing to GG>3 (Gleason Score 7: 4+3 or higher) and 9.0% (13/144) pro-
gressing to PSA > 20. Of the treated patients, 70 (61.4%) patients received radiothera-
py, 42 (36.8%) combined radiotherapy and androgen deprivation therapy and (31.3%)
underwent radical prostatectomy. Conclusions: This retrospective study provides con-
temporary real-world systematic AS outcomes from a Canadian program with unique
features of systematic urological follow up and centralized diagnosis and multi-disci-
plinary patient assessment. We observe increased rates of disease progression and need
for earlier utilization of treatment compared to those reported by other studies. Further
analysis examines factors predicting increased risk for disease progression. Research
Sponsor: None.
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Outcomes and factors associated with reclassification in a multiethnic cohort
enrolled in active surveillance for prostate cancer. First Author: Denzel Zhu,
Albert Einstein College of Medicine, Bronx, NY
Background: Active surveillance (AS) is the standard of care for low-risk prostate cancer (PCa). How-
ever, there is limited data exploring factors associated with reclassification among non-Hispanic
Black (NHB) and Hispanic men enrolled in AS. In this study, we examined factors associated with
reclassification among men enrolled in AS within a multiethnic population. Methods: We identified
men enrolled in AS from 2005-2019 at our institution, and collected demographic/clinical data. We
then compared characteristics among men who experienced pathologic reclassification while on AS
vs men who did not. Reclassification was defined as either type 1 (Grade Group (GG) 1 to GG2) or
type 2 (GG1 to ≥GG3). Our AS protocol generally consists of biannual prostate specific antigen
(PSA) testing and prostate biopsy every 1-3 years. Prostate MRI is used to guide decisions on selec-
tive basis. Logistic regression was used to determine factors associated with reclassification. Results:
Among 197 men enrolled into an AS protocol within our institution, 133 (67.5%) did not experience
reclassification by the end of follow-up while 64 (32.5%) did (Table). Median follow-up time was 12
months (IQR: 7-20), and 2-year overall reclassification-free rates were 59.3% (95% CI: 59.2-59.4).
2-year deferred treatment rates were 26.4% (95% CI: 26.3-26.5) for radical prostatectomy (RP)
and 16.9% (95% CI: 16.8-17.0) for radiation therapy (RT). NHB and Hispanic men composed 87
(44.2%) and 70 (35.5%) of our cohort, respectively. Higher PSA at diagnosis was associated with
adverse reclassification (OR=1.02, 95% CI: 1.01-1.05, p=0.002), and there was a trend towards
NHB men having higher odds of experiencing reclassification (OR=2.78, 95% CI: 0.85-9.10) al-
though the result was not statistically significant (p=0.09). Conclusions: In a diverse, multiethnic co-
hort, rates of adverse reclassification on AS were relatively low. The only factor predictive of
reclassification while on AS was higher median PSA at diagnosis; however, NHB men did have a
trend towards a higher odds of reclassification. Our results suggest that men who are NHB or have
higher PSA at diagnosis may benefit from increased surveillance intensity, as they are more likely to
experience reclassification while on AS. Research Sponsor: None.

No Reclassification
(N=133)

Reclassification
(N=64) p

Univariate Model
(HR, 95% CI) p

Average age at reclassification or last biopsy (yrs,
SD)

62.1 7.5 64.5 5.7 0.03 1.03 0.99-
1.06

0.14

5-ARI Use, N (%) 18 13.5 4 6.3 0.45 0.69 0.25-
1.90

0.47

Median Follow-up Time (months, IQR) 12 7.0-19.0 12 8.0-
12.0

0.93

Median PSA at diagnosis (ng/mL, IQR) 4.7 1.3-6.7 6 3.9-9.0 0.003 1.03 1.01-
1.05

0.002

2-Year Rates Rate
(%)

95% CI

Overall Reclassification-Free Survival 59.3 59.2-
59.4

Type 1 65.9 65.8-
66.0

Type 2 82.3 82.2-
82.4

Deferred RP 26.4 26.3-
26.5

Deferred RT 16.9 16.8-
17.0
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Radiation technique and outcomes following moderately hypofractionated
treatment of low risk prostate cancer: A secondary analysis of the NRG
oncology RTOG 0415 randomized clinical trial. First Author: David James
Carpenter, Duke University Medical Center, Durham, NC
Background: While intensity-modulated radiotherapy (IMRT) is commonly used to deliv-
er moderately hypofractionated radiotherapy (MHRT) for prostate cancer (PC), IMRT
has not been prospectively compared to three-dimensional conformal radiotherapy (3D-
CRT) in the context of MHRT. This secondary analysis of the phase III RTOG 0415 trial
compares survival outcomes and toxicity across RT technique between IMRT and 3D-
CRT for low-risk PC. Methods: The phase III, non-inferiority trial RTOG 0415 random-
ized patients with low risk PC to either MHRT (70Gy at 2.5Gy/fraction) or conventionally
fractionated radiation (CFRT; 73.8Gy at 1.8Gy/fraction) with stratification by RT tech-
nique. A secondary analysis for differences in overall (OS), biochemical recurrence free
survival (BRFS), or toxicity by EPIC scores and Common Terminology Criteria for Ad-
verse Events (CTCAE) was performed. For patient and tumor characteristics, continuous
data were compared with Wilcoxon rank sum test and categorical data with Chi-squared
test, as appropriate. Rates of BRFS and overall survival (OS) were calculated using the
Kaplan-Meier method. Results: 1079 patients received the allocated intervention with a
median follow up of 5.8 years. RT technique was balanced between treatment arms,
with 79.1% of patients receiving IMRT. RT protocol compliance was > 95% for both
IMRT and 3D-CRT. There were no significant differences in BRFS between patients
treated with 3D-CRT versus IMRT for all patients (p = 0.33), those randomized to CFRT
(p = 0.78), or those randomized to MHRT (p = 0.24). Overall survival did not differ by
RT technique as well. For all patients, there was no difference in acute and late GI and
GU toxicity rates across RT technique. For patients treated with MHRT, late grade 2 GU
toxicity was more common with IMRT than 3D-CRT (31.3% vs 23.4%; p = 0.004). On
logistic regression analysis, only poor baseline urinary function, defined as an EPIC
score of 90 or below, correlated with acute (p < 0.001) or late (p < 0.001) GU toxicity.
Baseline bowel function did not correlate to GI toxicity. Conclusions: RT technique did
not impact survival outcomes or toxicity rates following MHRT for low risk PC. Higher
rates of late CTCAE grade 2+ GU and GI toxicity observed within the RTOG 0415 MHRT
arm were not disproportionally observed following 3D-CRT than IMRT. These data high-
light the need for careful consideration of target delineation and normal tissue con-
straints in the selection and delivery of appropriate RT technique. Research Sponsor:
U.S. National Institutes of Health.
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Real-world evidence of patient-reported outcomes following definitive
radiation therapy for prostate cancer: Findings from an Australian
population-based clinical outcomes registry. First Author: Wee Loon Ong,
Alfred Health Radiation Oncology, Melbourne, VIC, Australia
Background: We aimed to evaluate patient-reported functional outcomes (PRO) follow-
ing definitive radiation therapy (RT) for prostate cancer (PCa) in a real-life population-
based setting. Methods: The population-based Victorian Prostate Cancer Outcomes Reg-
istry (PCOR-Vic) captures approximately 90% of all PCa cases in the state. From 2015
onwards, all men in PCOR-Vic were contacted to complete the Expanded Prostate Can-
cer Index Composite short-form 26 (EPIC-26) at 12-month post-treatment. The EPIC-
26 included urinary incontinence, urinary obstructive, bowel, sexual and hormonal
function domain scores, ranging from 0 to 100, with higher score representing better
outcomes. We estimated differences in the EPIC-26 domain scores between different
RT techniques using linear regression, adjusting for patient, tumor, and treatment relat-
ed factors, including the use of androgen deprivation therapy (ADT). The nature of re-
cruitment methods and data collection in PCOR-Vic precluded us from measuring
EPIC-26 prior to treatment, and hence this was not adjusted for in our analyses. Results:
Between 2015 and 2020, there were 1,898 men treated with definitive RT who com-
pleted the EPIC-26 questionnaires and were included in this study – 1551 (82%) had
external beam radiation therapy (EBRT) alone, 91 (5%) had EBRT with brachytherapy
boost (EBRT+BT), 204 (11%) had low-dose-rate brachytherapy (LDR-BT) alone, and
52 (3%) had high-dose-rate brachytherapy (HDR-BT) alone. There were 1,140 (60%)
men who had ADT with RT – 68% with EBRT alone, 76% with EBRT+BT, 4% with
LDR-BT, and 21% with HDR-BT (P < 0.001). Compared to men who had EBRT alone,
men who had LDR-BT had higher adjusted mean EPIC-26 urinary incontinence (8.6
points; 95%CI: 5.3-12.0; P < 0.001), sexual (13.5 points; 95%CI: 9.2-17.8; P <
0.001) and hormonal score (6.8 points; 95%CI: 3.5-10.1; P < 0.001) at 12-month
post-treatment. Compared to men who had EBRT alone, there were no statistically sig-
nificant differences in all five EPIC-26 domain scores in men who had EBRT+BT or
HDR-BT alone. Conclusions: This is the first Australian real-world evidence on PRO for
different RT modalities for PCa on a population-based level. We observed better urinary
incontinence, sexual and hormonal function in men who had LDR-BT compared to
EBRT, but no significant differences between men who had EBRT, EBRT+BT or HDR-
BT. Research Sponsor: None.
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Discordance of patient- and physician-reported toxicities in two prospective
trials of stereotactic body radiotherapy (SBRT) for localized prostate cancer.
First Author: Akshat Patel, UT Southwestern Medical Center, Dallas, TX
Background: SBRT for localized prostate cancer (PCa) is the focus of several ongoing and re-
ported high-impact trials, which often focus on physician-reported toxicity (P-Tox) when com-
paring regimens. Patient-reported quality of life (PR-QoL) may differ and provide a more
sensitive comparative metric of treatment burden, especially with fewer provider interactions
during SBRT than during protracted RT courses. We evaluated the concordance of prospective
genitourinary (GU) and gastrointestinal (GI) P-Tox and PR-QOL in men receiving SBRT for PCa.
Methods: Data from two concurrently-enrolled prospective trials of SBRT in high-risk (Phase I
Safety Endpoint, NCT01896271) and low-intermediate risk (Phase II GI Toxicity Endpoint,
NCT02353832) PCa were used. Matching standardized schedules of collected PR-QoL [Ex-
panded Prostate Cancer Index Composite (EPIC)] and P-Tox (CTCAE v5.0) were analyzed over
the first 18 months of follow up, where symptoms are most pronounced. We assessed concor-
dance of Grade≥2 GU/GI physician reported toxicity with PR-QoL declines exceeding anchor
based minimal clinically important difference (MCID) thresholds (-6 urinary and -5 bowel sum-
mary scores, respectively) for each patient at each time point. Patients without baseline PR-
QoL data were excluded in full, while time points with missing PR-QoL or P-Tox were excluded
individually without imputation. Concordance was evaluated by Cohen’s kappa statistic.
Results: From 101 patients, there were 256 (64%) follow up observations through 18 months
with both PR-QoL and P-Tox at the time point and baseline. Concordance of PR-QoL and P-Tox
was low at all time points for both GU and GI toxicity domains (mean kappa 0.093; Table).
MCID was more often reported by patients than Grade≥2 toxicity by physicians (38% vs 17%
for GU and 44% vs 10% for GI). There was little overlap of PR-QoL and P-Tox reporting:
Grade≥2 P-Tox reported in 17% of observations with MCID in PR-QoL, while MCID in PR-QoL
reported in 54% of observations of Grade ≥2 P-Tox. Mean concordance was similarly low when
analyzing sub-groups of trial, investigator, and an alternative 2xMCID threshold. Conclusions:
P-Tox and PR-QoL differed dramatically in two prospective studies of SBRT despite toxicity pri-
mary endpoints. This may reflect subjective and varying intervention thresholds driving P-Tox
reporting, rather than actual patient burden. These data strongly support use of PR-QoL rather
than P-Tox for SBRT comparative study endpoints and guidelines in this rapidly evolving space.
Research Sponsor: None.

Pooled concordance data.

Time from RT (mo) N
MCID PR-QoL, N

(%)
P-Tox Grade≥2,

N (%) Concordant N Kappa

GU 1.5 75 33 (44%) 11 (15%) 7 0.126

3 69 14 (20%) 10 (14%) 5 0.298

12 57 26 (46%) 12 (21%) 7 0.113

18 52 24 (46%) 10 (19%) 3 -0.130

GI 1.5 76 28 (37%) 8 (11%) 6 0.203

3 70 18 (26%) 2 (3%) 0 -0.054

12 55 18 (33%) 5 (9%) 3 0.138

18 53 23 (43%) 1 (2%) 1 0.049
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Late, persistent, substantial, treatment-related symptoms (LAPERS)
following low-dose-rate brachytherapy for prostate cancer. First Author:
Wee Loon Ong, Alfred Health Radiation Oncology, Melbourne, VIC,
Australia
Background: The late, persistent, substantial treatment-related symptoms (LAPERS) is a
novel methodological approach to identify clinically relevant and long-lasting symptoms
after treatment. It was first reported in a cohort of women with cervical cancer in the
EMBRACE study. We applied the LAPERS methodology to report long-term outcomes
following low-dose-rate brachytherapy (LDRBT) for prostate cancer (PCa). Methods: We
studied a cohort of men with PCa treated with LDRBT in a single Australian institution,
who completed the Expanded Prostate Cancer Index Composite short-from 26 (EPIC26)
questionnaire before LDRBT, and at regular intervals after LDRBT. For LAPERS analy-
ses, 1) we limited the analyses to men with baseline EPIC26, and at least 3 ‘late’ fol-
low-up EPIC26 (from 6 months post-LDRBT onwards); 2) ‘substantial’ symptoms were
defined as either ‘moderate’ (score 25) or ‘big problem’ (score 0) in EPIC26 urinary and
bowel domain questions which assess the degree of symptom bother; 3) ‘persistent’
symptoms were defined as ‘substantial’ symptoms that present in at least half of the
‘late’ follow-up EPIC-26 assessments. This provides a binary (yes/no) LAPERS outcome.
We estimated cumulative incidence of substantial symptom with the Kaplan-Meier
methods. We reported on 1) proportion of men with LAPERS, 2) proportion with base-
line-corrected LAPERS, 3) prevalence of substantial symptoms at specified timepoint,
and 4) cumulative incidence of substantial symptoms. Results: 177 men were included
in the study. The median follow-up was 60 months (IQR: 36-74 months). For overall uri-
nary function, the proportion of men with LAPERS was 2.3% (baseline corrected
LAPERS 2.3%). The prevalence of substantial urinary symptoms at 12, 24, 36, 48,
and 60 months were 5.9%, 4.4%, 2.9%, 0.7%, 1.8%, and 5-year cumulative inci-
dence was 17.8% (95%CI = 12.7-24.6%). For overall bowel function, the proportion of
men with LAPERS was 2.3% (baseline-corrected LAPERS 1.7%). The prevalence of
substantial bowel symptoms at 12, 24, 36, 48, 60 months were 7.6%, 3.0%, 3.6%,
3.6% and 2.2%, and 5-year cumulative incidence was 16.2% (95%CI = 11.3-23.2%).
Conclusions: We observed considerable differences between LAPERS, prevalence and
cumulative incidence of substantial symptoms in men with PCa treated with LDRBT.
Cumulative incidence (‘time-to-first event’ analyses) may overestimate the burden of
late toxicities as considerable proportion of patients do not experience persistent symp-
toms over time, and LAPERS is more reflective of ‘true’ late toxicities, taking into ac-
count the duration of symptoms. Research Sponsor: None.
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Impact of rectal spacer on toxicity reduction in men treated with proton
versus photon therapy. First Author: Vishal Ramesh Dhere, Emory
University, Winship Cancer Institute, Atlanta, GA
Background: Dose escalation in prostate cancer (PCa) radiotherapy (RT) is limited by tox-
icity to surrounding tissue, including the rectum. Rectal spacers improve bowel toxicity
in men treated with photons (i.e. IMRT). However, the relative benefit of rectal spacers
in men treated with protons remains unknown. Further, proton therapy may result in
high-dose exposure to the anterior rectal wall due to lateral penumbra with conventional
opposed lateral beam arrangement. We hypothesize that rectal spacers will confer great-
er toxicity benefit in the setting of proton therapy compared with photon therapy. Meth-
ods: We conducted an IRB approved, single institution, retrospective review of patients
receiving definitive conventional or moderate hypofractionated photon IMRT or pencil-
beam scanning proton RT for localized PCa from 2018-2021. Four cohorts were com-
pared: Photon with (Ph+RS) or without (Ph-RS) rectal spacer, and proton with (Pr+RS)
or without (Pr-RS) rectal spacer. Rates of pelvic nodal treatment were equivalent be-
tween protons and photons within the +/- rectal spacer cohorts. Acute (<3 months) and
late (≥ 3 month) toxicity was compared amongst the four cohorts. Cumulative incidence
of physician-reported grade 1-2 gastrointestinal (GI) toxicity (CTCAE V5.0) was com-
pared using Chi-square or Fisher’s exact test. Patient-reported bowel toxicity was evalu-
ated using International Prostate Expanded Prostate Composite Index- Clinical Practice
(EPIC-CP) and compared using linear mixed modeling. Results: 164 patients were eligi-
ble for analysis: 38 Ph-RS, 50 Ph+RS, 26 Pr-RS, & 50 Pr+RS. Median follow-up was
17.6 months. In men treated with protons, physician-reported acute G1-2 GI toxicity
was significantly lower in men with versus without rectal spacer (6.12 vs 30.77%,
Pr+RS vs Pr-RS, respectively; p=0.009) and there was a trend towards lower late G1-2
GI toxicity (8.51 vs 26.09%, Pr+RS vs Pr-RS, respectively; p=0.08). In men treated
with photons, there were no significant differences in physician-reported acute or later
GI toxicity with versus without rectal spacer. No significant differences in patient-re-
ported outcomes were observed with versus without spacer in the proton or photon co-
horts. Conclusions: Rectal spacer use was associated with a lower CTCAE grade 1-2
acute GI toxicity in men treated with protons, and this difference was not observed in
men treated with photons. While this study is limited by low sample size, a relatively
greater benefit of rectal spacer with proton vs. photon therapy was observed. Further
prospective analyses in larger cohorts are ongoing to validate these hypothesis-generat-
ing findings. Research Sponsor: None.
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A phase II trial of hypofractionated radiation therapy over five treatments for
prostate cancer with high-risk features after radical prostatectomy: MC1754.
First Author: Carlos E. Vargas, Mayo Clinic, Scottsdale, AZ
Background: Hypofractionated prostate cancer radiation has showed similar results in several
prior phase III studies (PCG GU 003, PACE-B, and Hypo PC RT). However, prospective phase
II-III clinical trial data testing 5 tx after prostatectomy is scarce. Methods: Between 2018 and
2019, 41 patients were treated after postprostatectomy for high risk features. 5 patients were
treated adjuvantly, 36 for salvage including 8 with oligometastatic disease. Indications for ad-
juvant RT included a PSA < 0.2 and +margins, SVI, or EPE. Salvage RT was offered for PSA
≥0.2. Oligometastatic RT for patients with ≤5 RT targets. Staging included C11 PET for all
cases. Total dose to the prostate bed was 30-32 Gy in 5tx QOD with IMRT, conebeam IGRT,
and MRI registration. All salvage patients received ADT for 6 months and oligometastatic pa-
tients for 18 months. Dose to the metastatic sites was 30 in 5tx QOD. Of the 41 patients 8 also
received SBRT to the sites of oligometastatic disease. We looked at clinical outcomes defining
biochemical failure as a PSA > 0.2 after treatment, baseline adjusted CTC AE V5.0, baseline
adjusted patient reported toxicities (PRO CTC AE), QOL (EPIC, PROMIS), and AUA was used
for all cases. Results: Median follow up was 23 months (range 10-37). Pre-RT T stage was T2-
T3b, with 47% being T3a-b; Pre RT Median PSA of 0.4 (range < 0.1-1.9); Median GS 8 (6-9);
and (+) margins in 48.8%. Sites of oligometastatic disease radiated included the LN and bone.
Treatment related AE were grade 0-1 in all cases, except for one patient with G2 GU inconti-
nence. Overall QOL remained high during follow including Promis 10 overall, mental, and phys-
ical scores; urinary bother, irritative/obstructive, and AUA scores; bowel overall, bowel bother,
and bowel function scores; and overall sexual, sexual function, and sexual bother scores re-
mained at baseline levels during follow up. Only hormonal overall, hormonal function, and hor-
monal bother had lower scores at 3 months that recovered by 12 months in patients treated
with ADT for 6 months and by 24 months in patients treated with ADT for 18 months. A total of
3 clinical failure have been seen; 2 patients with regional failures alone; and one with axial
skeleton bony failures for 93% clinical control at median follow up of 23 months. All 3 patients
with clinical failure were salvaged successfully with SBRT and all patients remain disease free
at last follow up. A total 5 patients with raising PSAs alone have been seen. All patients have
been re-staged with C11 PET. No failures in the prostate bed or previously radiated sites have
been seen. Conclusions: Toxicity for RT over 5tx is lower than expected with only one case of
grade 2 urinary incontinence. QOL scores remained high during follow up, minor changes in
hormonal scores were seen during ADT, but recovered after. 30-32 Gy over 5 tx provided 100%
control in radiated targets and metastatic sites. Clinical trial information: NCT03570827.
Research Sponsor: Marley Funds.
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Immunotherapy to prevent progression on active surveillance study (IPASS):
A phase II, randomized, double-blind, controlled trial of PROSTVAC in
prostate cancer patients who are candidates for active surveillance. First
Author: J Kellogg Parsons, Janssen Research and Development, LLC, San
Diego, CA
Background: Immunotherapy could potentially prevent disease progression for ear-
ly-stage prostate cancer. In this randomized Phase 2 clinical trial, we evaluated
the clinical effects of PROSTVAC, a vaccinia/fowlpox viral vector-based immuno-
therapy that contains PSA and three T-cell costimulatory molecules, in patients
with localized prostate cancer. Methods:154 patients with clinically localized,
low- or favorable intermediate-risk prostate cancer active surveillance were ran-
domized (2:1) to receive 7 doses of subcutaneous PROSTVAC or placebo (empty
fowlpox vector) over 140 days. Post-intervention prostate biopsy was performed
7-14 days after the last dose. Participants were followed for 6 months post-treat-
ment. The primary outcome was change from baseline to post-vaccination in CD4
and CD8 T cell infiltration in biopsy tumor tissue. Secondary outcomes included
changes in prostate biopsy Gleason grade (Grade Group) and serum PSA. Results:
There were no differences in CD4 and CD8 densities (count of cells/mm2) in post-
treatment biopsy tumor tissue between groups (p = 0.63 and p = 0.75, respec-
tively). Compared to placebo, patients who received PROSTVAC were less likely to
demonstrate upgrading at follow-up biopsy, but this difference did not attain sig-
nificance (22% vs. 40%, p= 0.08). There was no difference in the change of PSA
from baseline to 6 months post-treatment between arms (p= 0.30). Conclusions:
In this first-of-kind trial of immunotherapy for localized prostate cancer, PROST-
VAC was well tolerated but did not elicit significant prostate tissue T-cell re-
sponses compared to placebo. The favorable post-treatment biopsy grade findings
in PROSTVAC patients merit further evaluation and longer-term clinical follow-
up. Clinical trial information: NCT02326805. Research Sponsor: U.S. National
Institutes of Health.
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Pathological and oncological outcomes of off-criteria radical prostatectomy in
patients opting for active surveillance: From PRIAS-JAPAN. First Author:
Yoichiro Tohi, Kagawa University, Kita-Gun, Japan
Background: Trigger for definitive treatment in active surveillance (AS) is strictly criteria-
based, but some patients might be surgically treated without adherence to the criteria.
We aimed to evaluate whether oncological outcomes differ depending on adherence to
the criteria in patients who opting for AS. Methods: We retrospectively reviewed data of
1,035 patients enrolled in a prospective cohort of PRIAS-JAPAN. Of 162 patients
underwent radical prostatectomy, 136 patients were analyzed, excluding those with
Gleason score 3+4 at diagnosis, RP within one year of enrollment. Triggers for RP due
to pathological reclassification on repeat biopsy was defined as on-criteria. We com-
pared pathological findings on RP and prostate specific antigen (PSA) recurrence-free
survival of on-criteria with off-criteria. Results: Off-criteria was 35 patients (24.7%).
There were significant differences in the median time to RP (16 vs. 18.5 months,
p<0.001) and median PSA before RP (6.1 vs. 8.3 ng/mL, p=0.007) when comparing
patients with on-criteria and off-criteria. Fifty percent of off-criteria received RP within
35 months. On pathological findings of RP, pathological T3≤ (10.5 vs. 9.4%,
p=0.183), Gleason score 4+3≤ (33 vs. 28.6%, p=0.679), and pathological N positive
(4.3 vs. 0%, p>0.999) were not significantly different. At a median postoperative fol-
low-up of 36 months, no significant difference in PSA recurrence-free survival was
found (log-rank p = 0.828). Conclusions: Although half of off-criteria patients underwent
RP within 3 years of starting AS, their oncological outcomes were not different from on-
criteria. Our result suggested the potential for tailoring the inclusion criteria of AS within
the strict protocol. Clinical trial information: 000002874. Research Sponsor: None.

On-
criteria

Off-
criteria P-value

Pathological T3≤, n (%) 12
(11.9)

1 (2.8) 0.183

Gleason socre 4+3≤, n (%) 33 (33) 10 (28.6) 0.679

Extraprostatic extention, n (%) 11
(10.9)

2 (5.7) 0.511

Seminal vesicle invasion, n
(%)

2 (2) 0 (0) 0.999<

Pathological N-stage,n (%) 3 (3) 0 (0) 0.999<

Resection margin, n (%) 26
(25.7)

9 (25.9) 0.999<
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Salvage radiotherapy guided by functional imaging for macroscopic local
recurrence following radical prostatectomy: A multicentric retrospective
study. First Author: Nicolas Benziane-Ouaritini, Bergonie Institute,
Bordeaux, France

Background: For prostate cancer (Pca), salvage radiotherapy (sRT) with or without
androgen deprivation therapy (ADT) is currently the only curative treatment option
in case of post-radical prostatectomy (RP) biochemical relapse (BR). Functional
imaging techniques have shown that macroscopic recurrence (MR) in the prostate
bed (PB) are frequent. In this study, we aimed to assess efficacy and safety of
sRT in patients with MR inside the PB proven by functional imaging. Methods: A
multicenter retrospective study was conducted in 16 European centers. Patients
were included if they displayed BR after RP for Pca, with MR only in the PB prov-
en by functional imaging. All patients had to be eligible for sRT. The overall popu-
lation was divided along 4 groups according to the delivered treatment: dose
escalation on MR (A), dose escalation on PB (B), double dose escalation MR+PB
(C), no dose escalation (D). The primary endpoint was progression-free survival
(PFS). Secondary outcomes included the metastasis-free survival (MFS), bio-
chemical PFS (bPFS) and overall survival (OS). Grade ≥2 genito-urinary (GU) and
gastro-intestinal (GI) acute and late toxicities were collected. Results: Between
January 2000 and December 2019, 363 patients with isolated MR after RP for
Pca were treated by sRT. The median pre-sRT PSA level was 0.63ng/mL (range,
0.2-23.6). At the time of BR, 266 (73%) patients presented MR in the PB proven
by magnetic resonance imaging, and 110 (30%) by positron emission tomogra-
phy. The median follow-up was 53.6 months (range, 47.52; 58.32). The 5-year
PFS and MFS were 70% (95%CI [63.8-75.4]) and 83.7% (95%CI [78.4-87.8]),
respectively. Grade ≥2 GU and GI late toxicities were found in 43 (12%) and 11
(3%) patients, respectively. A 5-year PFS benefit was highlighted for groups A, B
and C (313 patients) when the MR dose was ≥72Gy: 72,8% (95%CI 64.6-79.4)
versus 60.3% (95%CI 48,4-70,3), p = 0.03. Conclusions: In a modern series in-
tegrating functional imaging data, we confirmed that sRT is effective in the event
of MR inside the PB, with an acceptable toxicity profile. Prospective data should
further investigate the correlation between MR-targeted dose escalation and PFS.
Research Sponsor: None.
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Real-world management of metastatic castration-resistant prostate cancer
(mCRPC): A national multicenter cohort study. First Author: Luke Lavallee,
The Ottawa Hospital, University of Ottawa, Ottawa, ON, Canada

Background: The management of patients with mCRPC has evolved since
the introduction of androgen-receptor axis targeted agents (ARATs). The
Genitourinary Research Consortium (GURC) initiated a prospective, phase
4, multicentre, non-interventional, longitudinal cohort study of Canadian
men with advanced prostate cancer to determine real-world treatment pat-
terns and outcomes. Methods: 25 sites across Canada participated in this
study including patients managed by urologists, medical- and radiation-on-
cologists between 2018 to 2021. Baseline patient characteristics and
mCRPC treatment patterns are reported here. Treatment patterns reviewed
included time to second-line treatment use and time to progression or
death. Results: 136 mCRPC patients were enrolled. Median age was 73
years (range 66 to 80) with 54 (40%) having a Gleason score of >8 at diag-
nosis. Median PSA at enrollment was 8.9 (2.4 to 25.1) ng/ml. At study en-
try, 90/132 (66%) patients with mCSPC and 42/132 (31%) patients
nmCRPC had progressed to develop mCRPC. One hundred and twenty-one
(89%) of patients in this cohort received first-line treatment for mCRPC, the
most common was abiraterone acetate + prednisone in 67 (49%) and enza-
lutamide in 41 (30%), followed by docetaxel in 6 (4.4%), and Radium-223
in 5 (3.7%) patients. During the 25-month median follow-up period (range
6-28), 59 (49%) of the patients receiving first line mCRPC therapy had
documented disease progression or death. At the time of last recorded fol-
low-up, 37 (28%) patients who progressed received a second-line therapy
for mCRPC. Median time to progression in this cohort was 21 months (95%
CI: 15.2 - NE), with ARAT-to-ARAT being the most common sequencing
pattern observed in 15 (39%) patients, followed by ARAT to chemotherapy
in 14 (37%). Conclusions: In this real-world analysis of mCRPC patients,
ARAT therapy was the preferred approach for first-line treatment intensifica-
tion in over 108 (80%) patients. Despite evidence of poor response rates,
ARAT-to-ARAT was the most common sequencing for second line therapy,
followed by ARAT-to-chemotherapy treatment. Further analysis and follow-
up will help define optimal mCRPC management, in real world setting.
Research Sponsor: Janssen Oncology.

253 Poster Session

Validation of the STAR-CAP clinical prognostic system for predicting
biochemical recurrence after radical prostatectomy in a Japanese cohort.
First Author: Noriyoshi Miura, Department of Urology, Ehime University
Graduate School of Medicine, Ehime, Japan

Background: An international staging collaboration for cancer of the prostate
(STAR-CAP) was recently established and used for predicting oncological
outcomes for patients with prostate cancer. However, the validation of
STAR-CAP has not yet been performed in the Japanese cohort. Our study
aimed to assess the STAR-CAP prognostic model for Japanese patients with
prostate cancer and compare it to the CAPRA score for the prediction of bio-
chemical recurrence (BCR) after radical prostatectomy. Methods: We retro-
spectively analyzed data from a multi-institution database of 1,645 patients
who underwent radical prostatectomy between 2010 and 2020. We exclud-
ed patients with inadequate follow-up duration ( < 1 year), missing or in-
complete perioperative clinical parameters relevant for STAR-CAP, and
patients who received neoadjuvant therapy. BCR was defined as two consec-
utive prostate-specific antigen values ≥ 0.2 ng/mL. The 3-year BCR-free sur-
vival was assessed by Kaplan-Meier analyses and log-rank test. The
performance of both models to predict 3-year BCR-free survival was as-
sessed using the area under the curve (AUC). Results: The 3-year BCR-free
survival ranged from 47.3% (high risk) to 93.5% (low risk) in the STAR-CAP
classification (p< 0.001) and from 62.5% (high risk) to 94.6% (low risk) in
the CAPRA classification (p< 0.001). AUCs for the 3-year BCR prediction
were 0.756 and 0.784 for STAR-CAP and CAPRA, respectively. Conclu-
sions: In Japanese patients, both STAR-CAP and CAPRA prognostic systems
provide sufficient stratification and their predictive ability for 3-year BCR-
free survival is comparable, with a small advantage for CAPRA (2.8%).
Research Sponsor: None.

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

64s Prostate Cancer - Localized

http://clinicaltrials.gov/show/000002874
http://meetings.asco.org


254 Poster Session

The effect of postoperative pathological findings related to the eligibility of
adjuvant immunotherapy on oncologic outcomes in patients with locally
advanced urothelial cancer. First Author: Shingo Hatakeyama, Hirosaki
University, Hirosaki, Japan

Background: The CheckMate 274 trial demonstrated a benefit in disease-
free survival (DFS) with adjuvant nivolumab therapy in patients at high risk
of muscle-invasive UC and may become a standard of care in the future. In
that study, postoperative pT3-4/ypT2-4 or pN+ was used as an inclusion cri-
terion for the high-risk group, but the validity of this criterion in clinical
practice remains unclear. Also, there is an urgent need for the proportion of
patients who are eligible for adjuvant immunotherapy in clinical practice.
We aimed to evaluate the effect of postoperative pathological findings relat-
ed to the eligibility of adjuvant immunotherapy on oncologic outcomes in
patients with localized and locally advanced muscle-invasive bladder carci-
noma (MIBC) and upper tract urothelial carcinoma (UTUC). Methods: We
retrospectively evaluated 1082 patients treated with radical cystectomy (n
= 597) and nephroureterectomy (n = 485) between January 2000 and April
2021. Patients were divided into two groups: pT3-4 or pN+ without neoad-
juvant chemotherapy and ypT2-4 or pN+ treated with neoadjuvant chemo-
therapy (trial-eligible group) or others (trial-ineligible group). The primary
outcome was the effect of trial eligibility for adjuvant immunotherapy on dis-
ease-free survival (DFS) and overall survival (OS). Secondary outcomes in-
cluded the additional effect of lymphovascular invasion (LVI) status to the
clinical trial criteria on prognosis and a risk model development. Results:
The median age of the patients was 69 and 72 years in the MIBC and UTUC
groups, respectively. Fifty-two percent of patients met the trial inclusion cri-
teria. Trial eligibility was significantly associated with poor DFS and OS
among patients with MIBC and UTUC. LVI-positive status was significantly
associated with poor prognosis among patients in the trial-eligible group. A
very high risk (LVI+ or pN+ among the pT3-4 or ypT2-4) was significantly as-
sociated with poor prognosis. Conclusions: A total of 52% of patients were
eligible for adjuvant immunotherapy. Trial eligibility was significantly asso-
ciated with a poor prognosis. LVI+ and pN+ may play a key role in candidate
selection for adjuvant immunotherapy. Research Sponsor: Japan Society for
the Promotion of Science.
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Magnetic resonance imaging-guided versus computed tomography-guided
stereotactic body radiotherapy for prostate cancer (MIRAGE): Interim
analysis of a phase III randomized trial. First Author: Amar Upadhyaya
Kishan, Department of Radiation Oncology, University of California, Los
Angeles, Los Angeles, CA
Background:Magnetic resonance imaging (MRI) guidance offers several theoretical ad-
vantages over computed tomography (CT) guidance in the context of stereotactic body
radiotherapy (SBRT) for intact prostate cancer. Here we report the results of an interim
analysis of the phase III MIRAGE trial, which directly compared MRI- and CT-guidance
with a pragmatic primary endpoint of acute grade ≥2 genitourinary (GU) toxicity. Meth-
ods: MIRAGE is a single center, randomized phase 3 trial. Men undergoing SBRT for
localized prostate cancer were randomly assigned to either CT-guidance or MRI-guid-
ance. Planning margins of 4 mm (CT-arm) and 2 mm (MRI-arm) were placed around
the prostate and proximal seminal vesicles, and this volume received 40 Gy in five
fractions. Elective nodal radiotherapy and rectal spacers were allowed per physician
discretion. The primary outcome was the incidence of acute (i.e., within 90 days of
SBRT) grade ≥2 GU physician-reported toxicity (by CTCAE version 4.03). Secondary
outcomes of interest included the incidence of acute grade ≥2 GU physician-reported
toxicity, changes in IPSS scores at 1 and 3 months, and changes in EPIC-26 bowel do-
main summary scores at 1 and 3 months. A pre-specified efficacy analysis was
planned once the 100th patient was eligible for evaluation of the primary endpoint. Re-
sults: On 9/1/2021, 100 patients became eligible for evaluation for the interim analy-
sis (51 CT arm, 49 MRI arm). Acute grade ≥2 GU toxicity was significantly reduced in
men receiving MRI-guided SBRT (incidence of 24 (47.1%) vs. 11 (22.4%), p =
0.01). Acute grade ≥2 GI toxicity was also significantly reduced in men receiving MRI-
guided SBRT (incidence of 7 (13.7%) vs. 0 (0%), p = 0.01.). The increase in IPSS
scores from baseline was significantly higher in men receiving CT-guided SBRT at 1
month post-SBRT (median change of 10 vs. 6, p = 0.03), but not at 3 months (median
change of 3 vs. 2, p = 0.3). The decrement in EPIC-26 bowel domain scores was sig-
nificantly greater at 1 month in men receiving CT-guided SBRT (median change of
-8.3 vs. 0, p = 0.03), but not at 3 months (median change of -2.3 vs. 0, p = 0.4). Giv-
en the large primary endpoint signal seen, our protocol was amended to reduce the
projected sample size to 154 while still maintaining 89% power to detect a difference.
Conclusions: This interim analysis demonstrates a statistically significant reduction in
acute grade ≥2 GU toxicity with MRI-guidance versus CT-guidance in the context of
prostate SBRT. Patient-reported urinary and bowel function metrics are also better
preserved at the 1 month time point with MRI-guidance, though this difference dissi-
pates (potentially due to side-effect management) at the 3 month time point. Accrual
has been completed as of October 2021 and a final analysis for the primary endpoint
is anticipated in early 2022. Clinical trial information: NCT04384770. Research
Sponsor: Prostate Cancer Foundation.
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Efficacy and safety outcomes of darolutamide in patients with nonmetastatic
castration-resistant prostate cancer with comorbidities and concomitant
medications from ARAMIS. First Author: Karim Fizazi, Gustave Roussy
and University of Paris-Saclay, Villejuif, France
Background: Patients (pts) with nonmetastatic castration-resistant prostate cancer (nmCRPC)
are primarily older, have comorbidities, and take concomitant medications. Darolutamide
(DARO), a structurally distinct and highly potent androgen receptor inhibitor, significantly re-
duced the risk of metastasis by ~2 years and the risk of death by 31% versus placebo (PBO)
and demonstrated favorable safety and tolerability in the phase 3 ARAMIS trial. DARO also has
low potential for drug�drug interactions. This post hoc analysis of ARAMIS evaluated overall
survival (OS) and safety in pts with ongoing comorbidities and concomitant medications. Meth-
ods: Pts with nmCRPC were randomized 2:1 to DARO (n=955) or PBO (n=554) while continu-
ing androgen-deprivation therapy. At the final data cutoff (Nov 15, 2019), OS and adverse
events (AEs) were evaluated in pts with a median of ≤ and >6 comorbidities or ≤ and >10 con-
comitant medications in the double-blind period. HRs (95% CIs) were determined from univar-
iate analysis using Cox regression. Results: The majority of pts had ≥6 comorbidities (53%;
795/1509) or received ≥10 concomitant medications (54%; 813/1509). For pts with ≤6 and
>6 comorbidities, DARO prolonged OS vs PBO (HR 0.65 and 0.73, respectively). OS benefit of
DARO vs PBO was consistent for pts with metabolic, cardiovascular (CV), and other comorbid
disorders (HR range: 0.39–0.88). For pts receiving ≤10 and >10 concomitant medications,
OS was prolonged with DARO vs PBO (HR 0.76 and 0.66, respectively). Subgroups of pts re-
ceiving concomitant medications for gastrointestinal/metabolic disorders, CV disease, urologic
disorders, and pain/inflammation achieved similar OS benefit with DARO vs PBO (HR range:
0.45–0.80). Incidence of AEs and AEs leading to treatment discontinuation with DARO was
comparable to PBO across subgroups by number of comorbidities and concomitant medica-
tions (Table). Conclusions: The OS benefit and safety of DARO remained consistent with that
observed in the overall ARAMIS population, even in patients with a high number of comorbid-
ities or concomitant medications. Clinical trial information: NCT02200614. Research Spon-
sor: Bayer AG and Orion Pharma.

Summary of AEs by number of comorbidities and concomitant medications.

n (%)

Overall ARAMIS
Population ≤6 Comorbidities >6 Comorbidities

≤10 Concomitant
Medications

>10 Concomitant
Medications

DARO
(N=954a)

PBO
(N=554)

DARO
(n=538)

PBO
(n=326)

DARO
(n=405)

PBO
(n=222)

DARO
(n=481)

PBO
(n=270)

DARO
(n=464)

PBO
(n=273)

Any AE 818
(86)

439
(79)

447
(83)

242
(74)

336
(90)

195
(88)

371
(77)

184
(68)

442
(95)

248
(91)

Grade 3 or 4 AE 251
(26)

120
(22)

127
(24)

58
(18)

124
(31)

61
(28)

67
(14)

36
(13)

183
(39)

82
(30)

AE leading to
permanent study
drug
discontinuation

85 (9) 48 (9) 43 (8) 20 (6) 42
(10)

28
(13)

35 (7) 17 (6) 50
(11)

29
(11)

aOne pt randomized to DARO did not receive treatment and was excluded from the safety analysis.
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A phase I does-escalation and expansion study of epidiolex (cannabidiol) in
patients with biochemically recurrent prostate cancer. First Author: Zin
Myint, University of Kentucky, Lexington, KY

Background: There is a need for a low toxicity option for men with prostate can-
cer with biochemical recurrence (BCR) following primary curative therapy. Can-
nabinoids (CBD) have anti-tumor activity in preclinical studies, but products
may vary in activity without clear standardization. As epidiolex is a standardized
FDA approved oral CBD solution for treatment of certain types of seizures, we
studied epidiolex in patients with BCR of prostate cancer to determine safety
and dosing of this therapy to support future studies. Methods: We present an
open-label, single center, phase I dose escalation study followed by a dose ex-
pansion. Patients with BCR prostate cancer after primary definitive local thera-
py (prostatectomy +/- salvage radiotherapy or primary definitive radiotherapy)
were eligible. Majority of our patients’ prostate-specific antigen (PSA) doubling
time was ≤ 12 months. All patients were screened for urine tetrahydrocannabi-
nol (THC) prior to enrollment. With use of a Bayesian optimal interval design,
patients received escalating doses of epidiolex starting at 600mg daily and up
to 800mg daily. All patients were treated for 90 days followed by a 10 day ta-
per. The Primary endpoints were safety and tolerability. Patients were moni-
tored for both acute (30 days) and chronic (90 days) treatment-related
toxicities. Secondary endpoints included change in PSA levels and testosterone
levels from baseline throughout the treatment period. Results: A total of 21 pa-
tients were enrolled but four withdrew from the study (one patient was hospital-
ized with COVID-19 and three patients requested to stop due to grade 2
adverse events (AEs). There were seven patients included in the dose escalation
phase. Four patients received 600mg daily; two of the four in this phase did
not finish the first 30 days (one with COVID-19 and one withdrew). The other
three patients received 800 mg daily. No dose-limiting toxicities were observed
at any dose level so an additional 14 patients were enrolled at the 800mg dose.
Treatment-related chronic AEs occurring in >10% of patients were grade 1 or
2 diarrhea (47.6%), grade 1 or 2 nausea (23.8%) and grade 1 or 2 fatigue
(19%). The mean PSA at baseline was 2.9 ng/ml. One patient developed oligo-
metastasis disease, two patients progressed after the study period, and one pa-
tient died from a non-treatment or disease-related cause. Conclusions: Epidio-
lex at a dose of 800mg daily appears to be safe and tolerable in patients with
BCR of prostate cancer, supporting a safe dose for future studies to determine
if there is clinical activity to delay development of hormone refractory metastat-
ic disease. Clinical trial information: NCT04428203. Research Sponsor: None.
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External beam radiation therapy with or without brachytherapy boost for low
PSA, high-grade prostate cancer. First Author: Benjamin Walker Fischer-
Valuck, Springfield Clinic, Springfield, IL
Background: Radiation dose escalation with the addition of a brachytherapy boost (BT)
to external beam radiation therapy (EBRT) may be associated with improved survival in
certain men with Gleason grade 5 (GG5) prostate cancer (PCa). However, low PSA,
high-grade PCa has much worse outcomes, is associated with neuroendocrine genomic
features, and may be more resistant to androgen suppression. It is unclear whether the
addition of a BT boost in men with this disease subgroup is associated with a survival
benefit and is the subject of this analysis. Methods: Men diagnosed with node-negative,
non-metastatic GG5 PCa and treated with (1) EBRT plus ADT or (2) EBRT plus BT plus
ADT between 2004 and 2015 were identified in the National Cancer Database (NCDB).
The EBRT cohort received conventionally fractionated ≥ 74 Gy or moderately hypofrac-
tionated (2.5-3.0 Gy x 20-28 fractions) EBRT. EBRT plus BT cohort received external
beam doses of conventionally fractionated ≥45 Gy or moderately hypofractionated (2.5
Gy x 15 – 18 fractions) radiation, and either LDR or HDR BT. Men receiving chemother-
apy, immunotherapy, or any form of surgery were excluded. Patients were stratified into
two groups based on whether the presenting PSA was above or below the normal thresh-
old (≤4 and > 4 ng/mL). OS was compared using the Kaplan-Meier and log-rank test.
Multivariable analysis (MVA) using Cox proportional hazards regression modeling was
performed, accounting for age, race, year of diagnosis, Charlson-Deyo comorbidity
score, insurance status, treatment facility type, Gleason Score (9 versus 10), and clini-
cal T-stage. Results: 8,260 men met study inclusion criteria of which 658 (8%) pre-
sented with PSA ≤4. 572 (87%) patients were treated with EBRT monotherapy and 86
(13%) patients were treated with EBRT + BT. 5-year OS for EBRT versus EBRT plus BT
was 79.7 +/- 2.3% versus 86.9 +/- 5.0%, respectively (P = 0.49). On MVA analysis,
EBRT plus BT was not associated with improved OS versus EBRT (adjusted HR 0.90,
95% CI 0.52-1.87; P = 0.62). In comparison, for men with PSA > 4 and GG5 disease
[EBRT: 6,780 patients (89.2%) & EBRT plus BT: 822 patients (10.8%)], EBRT plus
BT was associated with improved OS versus EBRT (adjusted HR 0.85, 95% CI 0.66-
0.99; P = 0.044). Conclusions: Receipt of dose-escalated prostate radiation by means
of a BT boost was not associated with improved survival in men with PSA ≤4 ng/mL and
GG5 prostate cancer. By contrast, an association with improved survival was observed
in men with GG5 disease and higher initial PSA. This low PSA, high-grade subgroup
may represent a unique risk tier for which current treatment paradigms need further in-
vestigation, including study of escalated systemic therapy. Research Sponsor: None.
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Long-term outcomes of a pilot study on highly hypofractionated intensity-
modulated radiation therapy over three weeks for localized prostate cancer.
First Author: Kiyonao Nakamura, Department of Radiation Oncology and
Image-applied Therapy, Kyoto University Graduate School of Medicine,
Kyoto, Japan
Background: A number of reports have been published on both moderately hypofractionated in-
tensity-modulated radiation therapy (IMRT) for localized prostate cancers using 2.4 – 3.4 Gy
per fraction over 4 – 6 weeks, and ultrahypofractionation over 1 – 2 weeks using 6 Gy or more
per fraction. However, long-term outcomes have sparsely been reported using doses between
these two fractionations (3.4 – 6.0 Gy per fraction) over 2 – 3 weeks (high hypofractionation).
Therefore, we performed a pilot study of highly hypofractionated IMRT in 15 fractions using
3.6 Gy per fraction over 3 weeks for localized prostate cancer. We now report the long-term out-
comes of the study. Methods: Twenty-five patients with low- to intermediate-risk prostate cancer
were enrolled in this prospective study from April 2014 to September 2015. Fifty-four Gy in
15 fractions (3.6 Gy per fraction) was delivered over three weeks using IMRT with CBCT-based
image guidance without intraprostatic fiducial markers. Based on an estimated alpha/beta ratio
for prostate cancer of 1.5 Gy, the EQD2 was 78.7 Gy for the present dose fractionation. Neoad-
juvant hormonal therapy (HT) was administered to intermediate-risk patients for 4 – 8 months,
but was not mandatory in patients with low-risk disease. Adjuvant HT was not provided for any
patient. Biochemical relapse-free survival (BRFS), clinical relapse-free survival (CRFS), overall
survival (OS), and the cumulative incidence rate of late toxicities were analyzed using the Ka-
plan Meier method. Results: Twenty-four patients were treated with highly hypofractionated
IMRT, except one case switched to conventionally fractionated IMRT because we could not
meet the dose constraint of the small bowel in treatment planning. Among the 24 patients, 17
% had low-risk, and 83% had intermediate-risk disease. Neoadjuvant HT was administered to
23 patients, and the median duration of HT was 5.3 months. The median follow-up period was
77 months (range, 57–87 months). BRFS, CRFS, and OS were 91.7%, 95.8% and 95.8% at
5 years, and 87.5%, 86.3% and 95.8% at 7 years, respectively. No patient died of prostate
cancer, but one patient died due to the other cancer. Neither grade ≥2 late gastrointestinal tox-
icity nor ≥3 late genitourinary toxicity was observed. Grade 2 late genitourinary toxicity did not
occur during the first 4 years, but was developed in 5 patients after more than 4-year follow-up.
The cumulative incidence rate was 12.9% and 22.8% at 5 and 7 years, respectively. Conclu-
sions: Highly hypofractionated IMRT delivering 54 Gy in 15 fractions over 3 weeks for prostate
cancer without intraprostatic fiducial markers demonstrates favorable oncological outcomes
with no severe complications. This treatment approach could be a possible alternative of mod-
erate hypofractionation, although further studies will be mandatory. Research Sponsor: Grants-
in-Aid for Scientific Research from the Ministry of Education, Culture, Sports, Science, and
Technology, Japan [grant nos. 24591838 and 16K10390].
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Implementation of PSMA-PET in focal dose-escalated radiotherapy of
primary prostate cancer patients: Results of a planned safety analysis of a
phase II trial. First Author: Simon K.B. Spohn, Department of Radiation
Oncology, Medical Center – University of Freiburg, Faculty of Medicine,
Freiburg, Germany
Background: Positron emission tomography targeting prostate specific membrane anti-
gen (PSMA-PET) changes treatment management of primary prostate cancer (PCa) pa-
tients and might improve focal dose escalation in radiotherapy (RT) due to superior
coverage of intraprostatic tumour burden. The 2-armed, non-randomized HypoFocal
phase II trial investigates the safety of implementation of PSMA-PET-based focal thera-
py planning in external beam radiotherapy (EBRT) and high-dose-rate brachytherapy
(HDR-BT). Here we present results from the planned safety analysis after 6 months of
follow-up (FU). Methods: Intermediate- and high risk PCa Patients with cN0 and cM0
staged by mpMRI and PSMA PET were included. EBRT was delivered in 20 fractions
with 60 Gy to the prostate and up to 75 Gy to mpMRI- and PSMA-PET defined boost
volumes (arm A). HDR-BT was delivered with 15 Gy to the prostate and a boost of up to
19 Gy, followed by EBRT with 44Gy in 20 fractions (arm B). 36% of patients received
androgen deprivation therapy. Volumes, treatment plans, gastrointestinal (GI) and geni-
tourinary (GU) toxicities according to CTCAE v5.0 and Quality of Life (QoL) was as-
sessed. Results: 25 patients were enrolled in each study arm in two centers (Freiburg
and Berlin). Clinical T stage was significantly different between mpMRI and PSMA-PET
(p=0.007) with upstaging towards ≥ cT2c stages in PET. GTV-PET and GTV-Union were
significantly larger than GTV-MRI, resulting in large boost volumes (see table). Boost
volumes received a median mean dose of 70 Gy in EBRT and a median D90 of 19 Gy in
HDR-BT At 6 months FU, prevalence of ≥ grade 2 GU and GI toxicity was 4% and 0%
for arm A and 12 and 4% for arm B. Two patients experienced grade 3 GI toxicitiy 9
and 12 months after RT, related to biopsy. No signification change of QoL was observed
after 6 months of FU. cT stages and target volumes. Conclusions: Implementation of
PSMA-PET in primary PCa patients relevantly alters cT-stage and RT treatment manage-
ment with significantly larger GTVs and subsequent boost volumes. Still, boost delivery
was feasible with acceptable acute toxicities and good QoL. Putative oncological bene-
fits should be evaluated in larger cohorts.Clinical trial information: DRKS00017570.
Research Sponsor: Grant No. KREBSDEKADE_ST-048.

PSMA-PET MRI

≥ cT2c stage according in % 72 40

≤ cT2b stage according in % 28 60

Median GTV in ml (IQR) 1.4 (0.8 – 2.7) 2.8 (1.6 – 4.8)

Median GTV-Union in ml (IQR) 3.8 (3.0 – 6.6)

Median PTV EBRT in ml (IQR) 10.2 (7.2 – 12.5)

Median PTV HDR-BT in ml (IQR) 6.8 (4.4 – 8.4)

262 Poster Session

Early initiation of salvage radiotherapy is associated with improved
metastasis-free survival in patients with relapsed prostate cancer following
prostatectomy. First Author: Emerson Lee, Department of Radiation
Oncology and Molecular Radiation Sciences, The Sidney Kimmel
Comprehensive Cancer Center, Johns Hopkins University School of
Medicine, Baltimore, MD
Background: Salvage radiation therapy is a recognized management option for patients
who develop biochemical failure following radical prostatectomy. However, given the
documented long natural history of biochemically relapsed prostate cancer after prosta-
tectomy, questions remain on the value of early salvage intervention vs initial expectant
management, especially with regards to more critical clinical rather than biochemical
endpoints. We sought to determine the impact of early salvage radiotherapy (initiated at
PSA 0.2 - 0.5 ng/ml) on metastasis-free survival in patients who receive salvage radio-
therapy following prostatectomy for clinically localized prostate cancer. Methods: Using
tumor registry data, we identified 408 patients who received salvage radiation therapy
between 1986 – 2016 at our institution. We analyzed association between survival out-
comes and prognostic factors, including pre-treatment and nadir prostate-specific anti-
gen (PSA), interval between prostatectomy and initiation of salvage RT, use of
neoadjuvant/concurrent hormonal suppression, and adverse pathologic features, includ-
ing Gleason score, extraprostatic extension, seminal vesicle invasion, nodal involve-
ment, and margin status. Univariate analyses and multivariable-adjusted Cox
proportional hazards models were constructed to assess association between these clini-
cal and pathologic features and duration of biochemical relapse-free survival (bRFS)
and metastasis-free survival (MFS). Construction of Kaplan-Meier survival curves strati-
fies survival by predictive features. Results: Overall, 187 (45.8%) patients received sal-
vage radiotherapy while PSA levels were 0.2 - 0.5 ng/ml (early salvage). One hundred
thirty three (32.6%) patients received neoadjuvant/concurrent androgen deprivation
therapy (ADT). Median radiation dose was 68.4 Gy and did not differ significantly be-
tween treatment subgroups. Independent of pathologic features and use of ADT, early-
salvage at lower PSA levels was the most significant predictor of improved bRFS and
MFS, HR = 0.52 (95% CI [0.35, 0.79], p = 0.002), and HR = 0.58 (95% CI [0.37,
0.91], p = 0.02), respectively. Seminal vesicle invasion was associated with shorter in-
terval to biochemical failure (HR = 1.79 (95% CI [1.07, 2.98], p = 0.03), but not sig-
nificant difference in MFS. Conversely, nodal involvement was a significant predictor of
worse MFS, with HR = 2.18 (95% CI [1.04, 4.57], p = 0.04). Notably, interval between
prostatectomy and initiation of salvage radiation was not a significant prognostic factor
for bRFS or MFS. Conclusions: Independent of pathologic features and use of ADT, the
initiation of salvage radiation therapy early after biochemical relapse (PSA ≤ 0.5 ng/ml)
following prostatectomy is associated with increased metastasis-free as well as bio-
chemical relapse-free survival. Research Sponsor: None.
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High-dose external BEAM intensity-modulated radiotherapy (HD-IMRT)
versus intensity-modulated radiotherapy plus HDR brachytherapy boost (LD-
IMRT+HDR-B) dose escalation for intermediate- or high-risk prostate cancer
First Author: Ines Guix, University of California San Francisco, San
Francisco

Background: To report early & late toxicity & biochemical outcome in a pro-
spective series of 1,465 patients with intermediate- or high-risk clinically lo-
calized prostate cancer treated with either HD-IMRT or with LD-
IMRT+HDR-B. Methods: Between 12/1999 and 10/2011, 1,465 patients
(pts) with PSA10, Gleason score6 and/or T2b-T3 N0 M0 prostate cancer en-
tered the study. Pts were prospectively assigned to one of the two treatment
groups: 76 Gy HD-IMRT to the prostate in 38 fractions (group 1; 733 pa-
tients) or 46 Gy LD-IMRT followed by 16 Gy HDR-B given in 2 fractions of
8 Gy (group 2, 732 patients), limiting the maximum rectal dose to 85% of
the prescribed dose. Both groups were well balanced taking into account pa-
tient’s as well as tumor’s characteristics. Toxicities were scored by the
EORTC/RTOG morbidity grading scales. Special attention to local, regional
or distant recurrence, survival, late effects, PSA and testosterone levels and
quality of life was done. Results: All pts completed treatment. None pts in-
cluded in the group 1 or 2 experienced grade 3 or more rectal toxicity. 94
pts of group 1 (12.8%) and 20 pts of group 2 (2.7%) developed grade 2 rec-
tal toxicity (rectal bleeding or urgency). 49 pts in group 1 (6.7%) and 10
pts in group 2 (1.3%) developed grade 1 rectal bleeding (less than 2 times/
week). With a mean follow-up of 112 months, the 10-year free-from-failure
survival was 90.7% and 98.3% (p<0.001) in group 1 and 2 respectively;
free-from-metastases survival 93.9% and 97.8% (p<0,002)for group 1 and
2 respectively; and cause-specific survival 90.1% and 98.2% (p<0.001).
No complications grade 2-4 were seen in either group. Conclusions: IMRT +
HDR brachytherapy boost was a safe and extremely effective method of es-
calating the dose to the prostate without increasing the risk of late effects.
Acute as well as late rectal complications were significantly reduced. Control
rates were significantly better in the HDR-boosted patients as expected by
higher effective-dose. Brachytherapy boost treated patients had a significant
longer survival. Research Sponsor: IMOR Foundation, Barcelona, Spain.

264 Poster Session

Survival outcomes in men with unfavorable intermediate-risk and high-risk
prostate cancer treated with prostate-only versus whole pelvic radiation
therapy. First Author: Neal Andruska, Department of Radiation Oncology,
Washington University School of Medicine, Saint Louis, MO
Background: Men with unfavorable intermediate-risk (UIR-PCa) or high-risk pros-
tate cancer (HR-PCa) are often treated with definitive external beam radiotherapy
(EBRT) plus androgen deprivation therapy (ADT). Treatment is frequently intensi-
fied by electively treating the pelvic lymph nodes with whole pelvis radiotherapy
(WPRT), but practice patterns differ and the benefits of WPRT are not clearly de-
fined, with mixed results from clinical trials. The recent POP-RT trial showed im-
proved biochemical control with WPRT but most patients were staged with PET/
CT scan. We hypothesized that men treated with WPRT would have improved
overall survival (OS) relative to men treated with prostate-only radiotherapy in pa-
tients staged using conventional imaging. Methods: Men diagnosed between
2008-2015 with UIR or high-risk prostate cancer were retrospectively reviewed
from the National Cancer Database (n = 28,724). Patients with involved nodes or
distant metastases were excluded. Men received EBRT to a dose of 72-86.4 Gy
and either prostate-only RT ± ADT (n = 13,549) or WPRT plus prostate RT ± ADT
(n = 15,175). WPRT was delivered using a dose range of 40-50.4 Gy (1.8 – 2.0
Gy/fraction). The MSKCC nomogram was used to calculate risk of lymph node in-
volvement. Unweighted or inverse probability of treatment weighting (IPTW) was
used to perform multivariable analysis (MVA) using Cox regression modeling to
compare OS hazard ratios, accounting for age, race, year of diagnosis, Charlson-
Deyo comorbidity score, insurance status, education, income, treatment facility
type, PSA, Gleason score, clinical T-stage, use of ADT, lymph node risk score,
and radiation dose. Results: 53% of men received WPRT, with national utilization
of WPRT increasing from 2008 to 2015. For every 1% increase in risk of lymph
node involvement, there was a 1% increased risk of death (P< .001). WPRT
trended toward improved OS in all men with UIR or high-risk (Hazard Ratio (HR):
0.95 [95% Confidence Interval: 0.90-1.006], P= .07). WPRT correlated with im-
proved OS in men with grade group 5 (GG5) disease (HR: 0.87 [0.78-0.98]. P=
.02) or risk of lymph node involvement ≥ 10% (HR: 0.93 [0.87-0.99], P= .03).
Conclusions:WPRT is associated with improved OS in men with a lymph node risk
score ≥ 10% or GG5 disease. These results complement the recent POP-RT ran-
domized trial in mostly PET/CT-staged patients, demonstrating that a more heter-
ogenous population of men staged without functional imaging appears to benefit
from WPRT. Research Sponsor: None.
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Impact of lymph node yield at prostatectomy on outcomes in NRG/RTOG
9601. First Author: Emily Chan, University of California San Francisco,
San Francisco, CA
Background: A recent study (Fossati et al, 2018) found that higher lymph node count at
radical prostatectomy was associated with improved outcomes in patients treated with
salvage radiation for elevated prostate-specific antigen (PSA) after surgery. We sought
to validate these results in NRG/RTOG 9601, a randomized controlled trial of men with
pT2/T3 disease who underwent either radiation (RT) alone or RT+antiandrogen (bicalu-
tamide) therapy for PSA elevation following radical prostatectomy from 1998-2003.
Methods:We reviewed available pathology reports for all patients in NRG/RTOG 9601 to
determine the nodal count at radical prostatectomy. Clinical data was as of 11/5/2015,
same as the primary endpoint for the trial. Cox proportional hazards models were used
to assess the effect of number of positive lymph nodes, treatment arm (RT alone or
RT+bicalutamide), Gleason score, positive margins, and seminal vesicle invasion on the
following endpoints: times to local and distant failure and overall and disease specific
survival. Results: Out of the 760 patients originally eligible in the trial, 552 (73%, 276
in each arm) had complete data available. Median node count in the entire cohort was 6
(range 0-33, Q1-Q3 3-9). There were no significant differences between treatment
arms in terms of patient demographic or clinical characteristics, including total lymph
nodes removed in either arm (RT alone vs RT+bicalutamide median 5 vs 6, p = 0.11).
There was no significant association between total lymph nodes and overall survival with
both arms combined (HR = 1.00, 95% CI:0.97-1.03, p = 0.87) or in the individual
arms alone (RT+Casodex: HR = 1.01, 95% CI:0.97-1.05, p = 0.65; RT+Placebo: HR =
0.98, 95% CI: 0.94-1.03, p = 0.45). There was also no significant association between
total lymph nodes and disease-specific survival with both arms combined (HR = 1.00,
95% CI:0.95-1.04, p = 0.84) and in the arms alone (RT+Casodex: HR = 1.00, 95%
CI:0.95-1.05, p = 0.92; RT+Placebo: HR = 0.99, 95% CI: 0.92-1.07, p = 0.86). In
multivariable analysis performed on the two arms, Gleason score was the only feature
associated with worse overall and disease-specific survival, seen only in the RT alone
arm. Similar findings were seen when evaluating times to local and distant failure. Con-
clusions: Lymph node yield in NRG/RTOG 9601 did not show any association with ad-
verse outcomes in the entire cohort, or in either treatment arm alone. The therapeutic
benefit of an extensive lymph node dissection in this population remains uncertain.
Clinical trial information: NCT00002874. Research Sponsor: U.S. National Institutes
of Health. This project was supported by grants UG1CA189867 (NCORP),
U10CA180868 (NRG Oncology Operations), U24CA196067 (NRG Specimen Bank)
from the National Cancer Institute (NCI).
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Molecular characterization to delineate the clonal evolution of primary
prostate cancer with synchronous lymph node metastasis. First Author: Udit
Singhal, Department of Urology, University of Michigan, Ann Arbor, MI

Background: Primary prostate cancers (PCa) harbor multiple spatially distinct tu-
mors with significant inter-lesion molecular heterogeneity. This diversity can re-
sult in many subclones that compete for biological and clinical dominance. The
defining features of primary PCa that give rise to lymph node (LN) metastases is
unknown. We performed multiregional targeted DNA/RNA next generation se-
quencing (NGS) of primary PCa with synchronous LN metastases to identify pri-
mary PCa foci capable of metastasis. Methods: Patients who underwent radical
prostatectomy and LN dissection with pathologic node positive disease were iden-
tified. Punch biopsies were performed from pre-identified regions of cancer on
formalin fixed paraffin embedded (FFPE) prostate and LN specimens and DNA/
RNA samples were co-isolated. Targeted NGS was performed to characterize the
genomic profile of each tumor region and to evaluate gene fusion status of each
sample. We compared somatic DNA mutations, copy number alterations (CNA),
and gene fusion status between primary and LN disease. Phylogenetic analysis
was performed using the Phylip’s dollo and parsimony, neighbor-joining method
to determine the likely clonal source of LN metastasis. Results: We analyzed 88
primary tumor (1

�
) and 23 LN-metastases samples from 14 patients. After quality

control, 11 patients (69 and 18 primary and LN tumor samples, respectively) had
sufficient quality data for analyses. Seven had evidence of extraprostatic exten-
sion (EPE), with phylogenetic analysis supporting this as the source of LN-metas-
tasis in 4 cases. One patient had concordant TP53 and TPR non-synonymous
mutations and broad CNAs between all 1

�
and two LN-metastasis foci, with two of

the 1
�
regions showing high-level CNAs with both LN-metastasis foci. In two pa-

tients with pT2N1 disease, sub-clonal seeding and clonal evolution was observed
with metastases arising from a GG5 area. Seven had cribriform pattern in both LN
and 1

�
foci. One patient showed CDK12 mutation within the 1

�
and LN foci.

FOXA1 was mutated in two patients within 1
�
and LN foci. Conclusions: Using tar-

geted DNA/RNA NGS to assess primary PCa and synchronous LN metastases, we
demonstrate that LN metastases is related to a combination of histopathologic
and genomic factors. This highlights the need to develop robust prognostic bio-
markers for identification of novel therapeutic targets for LN metastasis.
Research Sponsor: Prostate Cancer Foundation, University of Michigan Prostate
SPORE.
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Transcriptomic discriminators of response to apalutamide in patients with
prostate cancer (PC) on active surveillance (AS). First Author:
Michael Thomas Schweizer, University of Washington, Fred Hutchinson
Cancer Research Center, Seattle, WA
Background: We previously reported the results of a Phase 2 study showing that a high
proportion (59%) of men with PC being followed on AS will have a negative post-treat-
ment biopsy after 90 days of apalutamide (Schweizer, et al. SUO Annual Meeting
2020). In order to identify candidate biomarkers for response, we conducted transcrip-
tional profiling of tumor tissue obtained from men enrolled to the aforementioned trial.
Methods:We analyzed FFPE tissue obtained from men enrolled to a Phase II study test-
ing 90-days of apalutamide. Transcript profiles were assessed using Affymetrix Microar-
rays (Decipher Biosciences, Inc). Differences in signaling pathways were assessed
between samples at baseline, day (D) 91 (post-treatment) and at D365. We also as-
sessed differences in signaling pathways between patients that did vs. did not have a re-
sponse (i.e. negative vs. persistent cancer on surveillance biopsy) at D91, which was
the primary endpoint of the study. All comparisons were made using a Wilcoxon signed
rank test unless otherwise indicated. Results: Samples from 22 subjects who completed
3-months of apalutamide and subsequently underwent post-treatment biopsy were
available for analysis. From 19 Baseline and 15 post-treatment tissue samples, 25
passed pathology quality control (N = 12 at baseline, N = 8 at D91 and N = 5 at D365).
Principal component analysis revealed distinct transcriptional profiles between tumor
samples analyzed at baseline vs. D91. Surprisingly, D365 specimens still demonstrated
a distinct profile compared to both baseline and D91 samples. Pathway analysis re-
vealed up-regulation of angiogenesis signaling at D91 (P < 0.01) and D365 (P = 0.03)
compared to baseline. As expected, estrogen (P < 0.01) and androgen receptor (P =
0.02) signaling were significantly lower at D91; however, only estrogen signaling was
persistently suppressed at D365 (P = 0.03). Basal pathway signatures and markers as-
sociated with inflammatory response were also significantly upregulated at D91. There
were no significant differences in Gleason grade group (GG) between responders and
non-responders: 8/15 (53%) with GG1 vs. 5/7 (71%) with GG2 (Fisher’s exact P =
0.648). Decipher (P = 0.01) and Cuzick (P = 0.03) risk classifiers revealed an enrich-
ment for responses in those with higher risk disease at baseline. There was also an en-
richment for responses in those with higher nucleotide excision repair signature (P =
0.03) and those with signatures associated with TP53 mutations (P = 0.02). Conclu-
sions: We observed significant transcriptional changes following 90 days of apaluta-
mide, with evidence of persistent differences up to one year after enrollment. Higher
baseline risk score was associated with improved responses to apalutamide treatment.
Prospective studies evaluating the benefit of apalutamide in men on AS with higher risk
transcriptional profiles are warranted. Clinical trial information: NCT02721979.
Research Sponsor: Janssen Scientific Affairs, LLC.

268 Poster Session

A genomic classifier for prostate cancer correlates with adverse pathologic
features: Transcriptomic features of cribriform and intraductal carcinoma of
the prostate. First Author: Zaeem M Lone, Cleveland Clinic Lerner College
of Medicine, Cleveland, OH
Background: Invasive cribriform and intraductal carcinoma (CF/IDC) portends an unfavorable
prognosis for patients diagnosed with prostate cancer (CaP). Limited studies with small
sample sizes have explored whether genomic classifiers are associated with IDC and/or CF
status. We investigated the correlation between Decipher genomic risk score and IDC/CF sta-
tus and assessed PCa transcriptomic features. Methods:We performed a retrospective review
of CaP patients who had Decipher testing at a single high volume center between 2009-
2020. The highest grade index lesion from radical prostatectomy specimens was identified
by GU pathologists and used for Decipher testing. Genitourinary pathologists reviewed pros-
tatectomy specimens for the presence of CF and IDC features. Patients were divided into
three groups based on pathologic features, absent CF/IDC (CF-/IDC-), CF positive only (CF+/
IDC-), and CF/IDC positive (CF+/IDC+). Categorical clinical, genomic, and pathologic varia-
bles were assessed using the Pearson Chi-Square test, quantitative with the Kruskal-Wallis
test. Multivariable logistic regression was used to identify predictors of high-risk Decipher
GC scores. The Kaplan-Meier method with log-rank was used to compare biochemical recur-
rence free survival. Differential gene expression and gene network analysis was used to iden-
tify genes and pathways associated with IDC/CF features. Results: 463 patients were
included with a median follow-up of 25 months. Patients who were CF+/IDC+ had higher GC
scores (CF+/IDC+: 0.77 vs. CF+/IDC-: 0.71 vs. CF-/IDC-: 0.61, p<0.001). Patients who
were CF+/IDC+ had a higher percentage of Gleason grade group >3 (CF+/IDC+: 79% vs.
CF+/IDC-: 52% vs. CF-/IDC-: 52%, p<0.001). On multivariate logistic regression, predic-
tors of high-risk GC score were presence of CF+/IDC+ features on final pathology (OR: 3.94,
p<0.001) and pathologic Gleason grade group >3 (OR: 1.58, p=0.04). Transcriptomic
analysis revealed that the hallmark androgen response pathway was significantly upregu-
lated in CF+/IDC+ patients (Log fold change: 15.7, p<0001). Conclusions: This is the larg-
est series investigating the association of a clinically validated genomic classifier and
pathologic features such as cribriform and intraductal carcinoma. These findings have impli-
cations for the use of genomic classifiers in settings where expert GU pathology is not readily
available and in potentially unmasking adverse histology at the time of biopsy. Research
Sponsor: None.

Multivariate regression for high risk decipher score.

High Risk Decipher Score

OR 95% CI p-value

Cribriform/Intraductal Features
CF-/ID- (Reference Group) — — —

CF+/ID- 2.55 1.52-4.26 <0.001
CF+/ID+ 3.49 1.94-6.27 <0.001

Pathologic Gleason Grade
Gleason Grade Group >3 1.58 1.01-2.44 0.04
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Validation of the performance of the Decipher biopsy genomic classifier in
intermediate-risk prostate cancer on the phase III randomized trial NRG
Oncology/RTOG 0126. First Author: Daniel Eidelberg Spratt, University
Hospitals Seidman Cancer Center, Cleveland, OH
Background: The 22-gene Decipher genomic classifier (GC) is a prognostic biomarker that has
been validated in phase III trials in high-risk localized, post-prostatectomy, and metastatic and
non-metastatic castration-resistant prostate cancer. Herein, we report the first validation of the
biopsy GC in intermediate-risk prostate cancer from the phase III randomized trial NRG/RTOG
0126. Methods: After National Cancer Institute approval, biopsy slides were collected from the
NRG biobank from RTOG 0126, a phase III randomized trial of men with intermediate-risk
prostate cancer randomized to 70.2 Gy versus 79.2 Gy of radiotherapy without the use of con-
comitant hormone therapy. RNA was extracted from the highest grade tumor foci and processed
through a quality control (QC) pipeline prior to generation of the previously locked 22-gene GC
model. After GC data was generated it was linked with clinical outcomes to assess prognostic
performance. The primary endpoint for this ancillary project was disease progression, defined
as biochemical failure, local failure, distant metastasis or prostate cancer-specific mortality, as
well as use of salvage therapy. Secondary endpoints included the previous individual end-
points, metastasis-free survival, and overall survival. Independent GC prognostic performance
was assessed using cause-specific Cox or competing risk adjusted Fine-Gray multivariable mod-
els that included randomization arm and prognostic stratification factors. Death without events
were treated as competing risks. Results: A total of 215 patient samples passed QC of the 449
that had suitable cDNA for expression analysis. The median follow-up was 12.8 years (range
2.4-17.7), and 61% had Gleason 3+4, 24% had Gleason 4+3, and the median PSA was 7.2
ng/mL (IQR 5.0-10.2). On multivariable analysis the 22-gene GC (per 0.1 unit) was indepen-
dently prognostic for disease progression (subdistribution hazard ratio [sHR] 1.13, 95%CI
(1.01-1.26), p = 0.03), biochemical failure (sHR 1.23, 95%CI 1.10-1.37, p < 0.001), dis-
tant metastasis (sHR 1.28, 95%CI 1.06-1.54, p = 0.01), and PCSM (sHR 1.45, 95%CI 1.20-
1.76, p < 0.001). In patients with lower GC scores the 10-year distant metastasis rate differ-
ence between the 70.2 Gy and 79.2 Gy was 5%, as compared with 26% for higher GC patients.
Conclusions: This study represents the first validation of any biopsy-based gene expression clas-
sifier in intermediate-risk prostate cancer. Decipher is independently prognostic and can identi-
fy patients that have low rates of metastatic events despite not receiving concurrent hormone
therapy, and can be used to help personalize therapy in this setting. Clinical trial information:
NCT00033631. Research Sponsor: Genomic profiling funded by Decipher, Veracyte Inc.;
Huei-Chung Huang, Elai Davicioni - Employees of Decipher, Veracyte Inc.; Darby Thompson -
Consulting for Decipher, Veracyte Inc., U.S. National Institutes of Health., This project was
supported by grants UG1CA189867 (NCORP), U10CA180868 (NRG Oncology Operations),
U24CA114734 (RTOG Specimen Bank), U10CA180822 (NRG Oncology SDMC) from the Na-
tional Cancer Institute (NCI).
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Genomic instability is enriched in localized prostate cancers from men of
African ancestry. First Author: Jones T. Nauseef, New York-Presbyterian
Hospital/Weill Cornell Medical Center, New York, NY
Background: Whole genome sequencing (WGS) of prostate cancers (PC) from American men of
African ancestry (AA) is limited despite AA men having twice the incidence of and mortality
from PC as compared to their European ancestry (EA) men. Herein we describe analysis of AA
PC WGS to identify genomic contributions to incidence and outcome disparities.Methods:WGS
data from AA localized hormone naïve (HN) PCs (n = 23) from our institution were combined
with publicly available WGS HNPC datasets (n = 5); quantitative predominant genome-wide an-
cestry was approximated via RFMix. A comparable EA cohort (n = 224) was similarly assem-
bled. Ancestry groups were compared via regression models correcting for Gleason grade, PSA,
and pathologic stage. Results: Analysis of known HNPC driver genes revealed lower frequency
of PTEN (2/28 v 70/224, 7% v 31%, p = 0.006) and higher frequency of MYC (5/28 v 13/
224, 18% v 5%, p = 0.014) and FOXA1 (7/28 v 24/224, 25% v 11%, p = 0.018) alterations
in AA tumors relative to EA. An unbiased search for coding and noncoding drivers uncovered re-
current FOXA1 promoter (n = 8, p = 1.1e-8, RR = 3.92) and gene body protein-coding (n = 5, p
= 1.2e-6, RR = 7.83) mutations, as targets of somatic selection and affecting nearly half of AA
cases. Despite comparable tumor mutational burdens in each group, analysis of genome-wide
mutational signatures revealed an AA-specific enrichment of SNVs in trinucleotide contexts as-
sociated with mismatch repair deficiency (SBS6, p = 1.68e-2, RR = 49.1). AA tumors also had
significantly more small deletions (sig. ID2) relative to EA samples (p = 2.25e-31, RR = 9.47),
implying replication slippage at lagging strands. Finally, AA PC genomes had consistently high-
er MSI scores relative to EA (median [IQR]: 4.03 [3.8-4.53] v 1.52 [1.21-1.85], p = 2.95e-
44), yet lower than MSI-H colon cancers. These associations were independent of tissue preser-
vation method or source, suggesting they reflect an ancestry-specific mutational process. Com-
parison of germline and somatic variants between AA and EA uncovered candidate DNA
damage response genes (DDR) for further functional validation. Conclusions: Analysis of the
largest AA cohort to date of WGS HNPC has revealed an ancestry-specific somatic mutational
processes resulting in elevated rate of MMR-linked SNVs, replication-slippage associated small
deletions, and MSI, relative to EA. The uniformity of these data suggest that AAs may harbor an
inherited factor contributing to increased somatic genomic instability in the HNPC context.
These results are compatible with published analyses demonstrating lower expression of DDR
genes in AA versus EA PCs. Greater MSI and indels (via neoantigen formation) may explain the
higher response proportions in AA PC patients treated with immune- and radiotherapies. Stud-
ies are ongoing to define mechanisms via associations between germline predisposition, somat-
ic modification, and transcriptional outcome. Research Sponsor: DOD, Other Government
Agency.
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M2 macrophage increase in prostate adenocarcinoma after high-dose rate
brachytherapy. First Author: Palak Kundu, Department of Radiation
Oncology, University of California, Los Angeles, Los Angeles, CA

Background: Brachytherapy delivers high doses of hypofractionated radiation
(RT) internally within the prostate tumor. While radiation has been shown to
exhibit immunomodulatory effects, the success of combining radiation and
immunotherapy in prostate cancer has been limited. M2 macrophages can
contribute to an immunosuppressive tumor environment, and we therefore
hypothesize that radiation may increase the abundance of M2 macrophage
in the prostate tumor immune infiltrate. Methods: 10 Patients with interme-
diate risk prostate cancer (age 51-78; 7 GS 3+4, 3 GS 4+3) underwent
high-dose rate brachytherapy (2 implants, 13.5Gy per implant, 1 week
apart). Patients consented to biopsies before each fraction at the first and
second implant. Bulk RNA-seq gene expression was performed on formalin-
fixed, paraffin-embedded pre- vs. post-RT tumor samples, and then ana-
lyzed with a machine learning deconvolution model to resolve immune cell
abundances. CD68+CD163+ M2 macrophages were analyzed with multi-
plex immunohistochemistry and quantified with tissue analysis software.
Paired t-test was used to compare M2 macrophage abundance pre- versus
post-RT. Results: Bulk RNA-seq deconvolution demonstrated that the most
prevalent immune cell types in the pre-RT samples were resting CD4 memo-
ry T cells (39.7%), resting mast cells (38.5%), and M2 macrophages
(30.4%), while those in the post-RT samples were M2 Macrophages
(78.7%), resting mast cells (58.1%), and resting CD4 memory T cells
(48%). M2 macrophages demonstrated the greatest increase, which was
corroborated by multiplex IHC: average CD68+CD163+ cell counts were sig-
nificantly elevated after RT (pre-RT 63.7 vs. post-RT 200.1 per mm2,
p=0.015). Conclusions: Hypofractionated radiation increases the immuno-
suppressive M2 macrophage population in prostate cancer, which may pre-
sent a therapeutic target to augment the efficacy of radiation and
immunotherapy combinations. Research Sponsor: None.

272 Poster Session

The role of spatial transcriptomic profiling to determine androgen receptor
signaling and immune infiltration in prostate cancer First Author: Parth
Patel, University of Michigan Department of Urology, Ann Arbor, MI
Background: Prostate cancer (PCa) in the transition zone (TZ) accounts for approximate-
ly 30% of disease and tends to present with higher PSAs with a lower risk of seminal
vesicle invasion, extra-capsular extension, and risk of biochemical recurrence compared
with peripheral zone (PZ) tumors. The underlying biological mechanism for these differ-
ences is poorly understood. Here, we performed spatial transcriptomic profiling to eluci-
date the molecular differences between TZ and PZ PCa. Methods: We identified three
patients who underwent radical prostatectomy for PCa (one each with PZ only, TZ only,
and both PZ and TZ tumors) and used the NanoString’s Digital Spatial Profiling (DSP)
platform to quantify whole transcriptomic gene expression data (17,128 genes) in mul-
tiple regions of interest (ROI) per patient (42 cancer and 8 normal samples). Four mor-
phology markers to facilitate ROI selection in both cancer and normal areas (SYTO13
for nucleus, PanCK for epithelium, SMA for stroma and CD45 for immune cells) were
selected. Raw counts for 17,128 genes were imported to R v.4.1.0 for downstream
data analyses. Counts were Q3 normalized and scaled (Z-score) to enable plotting of all
genes on the same axes. Differential gene expression analysis using a linear model fit by
empirical Bayes moderation, gene set enrichment analysis (GSEA) by cancer hallmarks,
XCell gene sets for pathway enrichment and immune cell deconvolution using CIBER-
SORT was performed. Results: There were grade group (GG) 4 (n=10) and 5 (n=10) tu-
mors in PZ and GG 3 (n=10), 4 (n=11) and 5 (n=1) cancers in TZ regions. We observed
distinct gene expression profiles between PZ (n = 20) and TZ (n=22) tumors. Interest-
ingly, androgen receptor (AR) signaling was significantly higher in TZ PCa ROIs com-
pared to PZ ROIs in both GSEA (false discovery rate < 5%) and the androgen
subcomponent of the genomic prostate score (p<0.001), regardless of grade, epithelial,
stromal or immune component of the region. To standardize the comparison, CIBER-
SORT’s absolute immune signature scores were only computed for GG4 tumors and
found to be significantly higher in PZ GG4 tumors compared to TZ GG4 tumors. Notably,
CD4+ memory T cells were significantly higher in PZ GG4 regions compared to TZ GG4
tumor regions (p<0.05). Conclusions: Here, we demonstrate distinct gene expression
profiles of PZ and TZ PCa. Specifically, we observed higher AR signaling in TZ cancers
and higher levels of immune infiltration on PZ cancers. This is in concordance with prior
knowledge that TZ tumors may be associated with higher serum PSA and PZ tumors
may be associated with inflammation. Further studies are needed to discern the biologi-
cal and clinical significance of the different molecular features of PZ and TZ PCa.
Research Sponsor: Department of Urology Michigan Medicine.

273 Poster Session

Comparative genomic analyses between Asian and Caucasian prostate
cancers in an 80,829 patient cohort. First Author: Adelene Sim Yen Ling,
National Cancer Centre, Singapore, Singapore
Background: The Decipher 22-gene genomic classifier (GC) has been shown to pre-
dict for metastasis and survival in predominantly Caucasian and African-American
men from Western cohorts. There is however little data on the clinical utility of GC
in Asian prostate cancer (PCa). We investigated if GC prognosticates for metasta-
sis-free survival (MFS) in an Asian cohort of localized PCa. Additionally, we per-
formed comparative genomic analyses between our Asian patients and non-Asian
cases from a large Decipher GRID database (Veracyte, San Francisco, CA). Meth-
ods: We used a cohort of PCa patients who were treated at a single institution from
East Asia between 2006 to 2021. Patients underwent active surveillance or radical
prostatectomy (RadP) and/or radiotherapy (RT) +/- hormonal therapy (HT). The GC
assay (Decipher Biosciences, CA) was performed on diagnostic biopsies, following
central review of the Gleason’s grade (GG) and tumor cellularity by an expert GU
pathologist. MFS was the primary endpoint for survival analysis. Comparative anal-
yses of 273 gene-signatures were performed against the full and a propensity-score
matched (PSM) cohort identified from the Decipher GRID database. Adjusted p-
values from Wilcoxon tests were used to select from these signatures. Results: We
profiled 126 unique patient tumors, comprising of 19 (15.1%) NCCN-defined
low-/favorable intermediate-, 22 (17.5%) unfavorable intermediate-, 34 (27.0%)
high-, and 51 (40.5%) very high-risk groups. 24 (19.0%) patients had RadP as
primary treatment, 98 (77.8%) had RT +/- HT, while 4 (3.2%) underwent active
surveillance or HT alone. Using the GC, 70 (55.6%), and 56 (44.4%) were strati-
fied as low/intermediate- (≤0.6) and high-risk ( > 0.6), respectively. GC high-risk
was significantly associated with an inferior MFS than GC low/intermediate-risk
(HR 5.22 [95% CI:1.08–25.3], P = 0.04). Comparison between our Asian and the
full unmatched GRID cohort (N = 80,703) revealed a lower proportion of ERG+
PCa (14% vs 41%, P < 0.001) and a higher proportion of PAM50 basal subtypes
(41% vs 30%, P < 0.001), as well as a lower T-cell exclusion (median 0.080 vs
0.097; P < 0.001) and angiogenesis (-0.37 vs -0.08; P < 0.001) signature
scores. These trends were also observed when comparing with the PSM-subset (N
= 630; 5:1 ratio for NCCN, GG, age at diagnosis, and assay quality score). Interest-
ingly, both high angiogenesis and T-cell exclusion signatures were associated with
a worse MFS (HR not available due to no events for low angiogenesis, P = 0.0015
by log-rank test; HR 5.12 [1.03–26.5], P = 0.046, respectively). Conclusions: We
validated the Decipher 22-gene GC for prognostication of MFS in a predominantly
high-risk PCa cohort. We also identified several gene expression signatures that
were significantly different between Asian PCa and other cohorts. These observa-
tions may have implications for customizing treatment recommendations to an
Asian population. Research Sponsor: None.

274 Poster Session

Impact of AR-V7 and other androgen receptor splice variant expression on
outcomes of post-prostatectomy salvage therapy. First Author: Keisuke
Otani, Massachusetts General Hospital, Harvard Medical School, Boston,
MA
Background: Radiotherapy (RT) with or without androgen deprivation therapy (ADT)
plays a key role in salvage therapy of prostate cancer recurrent after prostatectomy.
However, not all patients benefit from salvage therapy, and there is an unmet need for
biomarkers to distinguish responders from non-responders. Prostate cancer depends on
androgen receptor (AR) signaling, and expression of AR splice variants (ARVs) that en-
able androgen-independent AR signaling is associated with resistance to ADT in the
metastatic setting. Recent in vitro data suggest that ARVs also mediate DNA repair after
irradiation, suggesting that ARV expression may also be a biomarker of RT resistance.
However, the landscape of ARVs in primary prostate cancer and its effect on treatment
outcomes remain unexplored. Here we hypothesize that ARVs are detectable in primary
prostate cancer and may modulate response to salvage RT + ADT. Methods: We retro-
spectively identified 46 prostate cancer patients treated with prostatectomy followed by
salvage RT+ ADT at a single institution from 1995 to 2012. The indication for salvage
therapy was biochemical failure after undetectable post-operative PSA in 72%, gross lo-
cal recurrence in 17%, and persistently elevated PSA after surgery in 11%. Median RT
dose was 64.8 Gy, and all patients received concurrent ADT. We comprehensively inter-
rogated the landscape of ARVs by performing ultra-deep targeted RNA-seq of archival
formalin-fixed paraffin-embedded prostatectomy samples. Using a custom library of >
3000 primers spanning all AR exons and introns, we evaluated 21 native splice junction
sites and 20 splice variants with a mean depth of coverage of > 5000x. Decipher score
was also evaluated. We tested for association between splice variant expression and
clinical outcomes using the log-rank test and Cox proportional hazards model. Results:
In total, 76% of patients had one or more detectable AR splice variants. The most com-
monly detected variants were AR-45 in 41%, AR-V9 in 20%, and AR-V7 in 13%. At a
median follow-up of 33.8 months, biochemical progression-free survival (BPFS) at 3
years was 60%, distant metastasis-free survival was 90%, and overall survival was
100%. Among detected splice variants, only AR-V7 was associated with differential
clinical outcomes, with a median BPFS of 10.9 months in AR-V7 positive vs 73.4
months in AR-V7 negative patients (p = 0.0020, HR 5.23, 95% CI 1.62-16.87). Con-
clusions: Using ultra-deep targeted RNA-Seq, we provide among the first comprehensive
descriptions of the ARV landscape in primary prostate cancer. Moreover, we show that
detectable AR-V7 in prostatectomy specimens was associated with inferior outcomes
following salvage RT+ADT, suggesting for the first time that AR-V7 may modulate out-
comes for localized as well as metastatic disease. Ongoing work includes comparison
with Decipher score and validation in independent cohorts. Research Sponsor: RSNA,
Other Foundation.
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Longitudinal ctDNA alterations in germline positive CRPC patients. First
Author: Minqi Huang, Tulane University, New Orleans, LA

Background: Circulating tumor-derived DNA (ctDNA) is an accessible meth-
od for characterizing somatic alterations. We report longitudinal ctDNA
screenings of mCRPC patients (pts) who have had germline testing.
Methods: Patients with both germline testing and ctDNA assessment were
included. Germline testing was performed with a multi-gene cancer panel
from Invitae (50-83 genes) and somatic alterations in ctDNA were identified
by testing with Guardant 360 (70-83 genes). ctDNA alterations were char-
acterized as deletions, frameshift, missense, nonsense, and other muta-
tions. A total of 177 patients in various stages of therapy had both ctDNA
and germline DNA tested. Results: From 2015-2021, 177 mCRPC patients
were included and had an average of 3 ctDNA tests. 11.3% (20/177) had
pathogenic or likely-pathogenic germline mutations. The common pathogen-
ic germline mutations were in BRCA2 (25%; 5/20), ATM (10%; 2/20), and
MSH2 (10%; 2/20). In ctDNA, missense mutations were the most prevalent
type of gene alteration in germline negative (n = 539/790, 68%) and germ-
line positive (n = 124/218, 57%) followed by frameshift mutations at 22%
(n = 48/218) in germline positive and 10% (n = 80/790) in germline nega-
tive patients. Germline positive patients were more likely to have somatic
frameshift mutations (OR = 2.09, 95% C.I. (1.3792, 3.1618), p = 0.001)
and less likely to have missense mutations (OR = 0.61, 95% C.I. (0.4519,
0.8351), p = 0.002). Other alterations including deletions, nonsense, and
other mutations were not significantly different. Of the germline positive
pts, BRCA2mutation was associated with the highest number of somatic al-
terations. Conclusions: Germline positive CRPC patients were more likely to
have frameshift mutations and less likely to missense mutations compared
to germline negative CRPC patients. Patients with germline mutations in
BRCA2 and TP53 had the highest number of somatic alterations detected
in ctDNA over the course of ctDNA evaluation. Research Sponsor: None.

276 Poster Session

Pathologic and radiographic outcomes following prostate cancer diagnosis
aided by IsoPSA testing. First Author: Tarik Benidir, Cleveland Clinic
Glickman Urological Institute, Cleveland, OH
Background: IsoPSA is a structure-based assay previously demonstrated to outperform
prostate specific antigen (PSA) and free-to-total PSA ratio in detecting clinically signifi-
cant prostate cancer at the time of biopsy (Stovsky, Klein 2019). Herein we report path-
ologic outcomes in patients treated via radical prostatectomy (RP) whom had
undergone IsoPSA testing prior to their diagnostic biopsy. We also explore IsoPSA status
in the context of MRI dependent findings, including PIRADS scores and PSA density.
Methods: We conducted a retrospective review of patients whom had undergone IsoPSA
testing prior to biopsy and RP at our institution between 2019-2021. We also identified
subsets of patients with pre-operative prostate MRI’s. Exploratory analyses were per-
formed to determine associations between IsoPSA and adverse histologic (cribiform, in-
traductal status (CB/ID), grade group status) pathologic (extraprostatic extension,
seminal vesicle involvement, surgical margins) and radiographic (PSA density, PIRADS,
location) features. We examined these data points in a randomly selected control group
of RP patients whom had not had IsoPSA testing. Student’s T-test, Mann Whitney U,
Kruskal Wallis, were used where appropriate. Results: A total of 83 patients underwent
RP following IsoPSA testing, with 72.2% (60/83) also undergoing pre-operative pros-
tate MRI. The mean total PSA was 10.3 ng/dL, IsoPSA index was 10.2 and prostate
size 46.8 cc. IsoPSA was significantly associated with PSA density (median IsoPSA of
9.9 vs 7.8 for PSA density > 0.15, <0.15 respectively, p < 0.001). The median Iso-
PSA index was higher when the dominant tumor was found in the transitional zone ver-
sus peripheral zone (12.7 vs 8.8 p = 0.011). IsoPSA trended towards but was not
associated with PIRADS-v2 score (1-2 vs 3 vs 4-5) (p = 0.1). IsoPSA was not selectively
associated with adverse pathological or histological features. Conclusions: IsoPSA has
been shown to predict clinically significant disease on biopsy, and as such may improve
the selection of men for such intervention. In our initial cohort, IsoPSA reliably identi-
fied patients with clinically significant disease without selecting for unique adverse
pathologic/histologic features when compared to a control group. Radiographically, Iso-
PSA was significantly associated with elevated PSA density ( > 0.15), tumor location
(TZ vs PZ), and trended towards significance with PIRADS v.2 score (p = 0.1. Further
work is encouraged to explore its adjunctive benefit in correlation to MRI features.
Research Sponsor: Clinical Clinic internal grant.

277 Poster Session

Local failure, distant metastasis, and survival after definitive radiotherapy for
intermediate- and high-risk prostate cancer: An individual patient-level meta-
analysis of 18 randomized trials. First Author: Ting Martin Ma, Department
of Radiation Oncology, University of California, Los Angeles, Los Angeles,
CA
Background: The prognostic importance of local failure (LF) after definitive radiotherapy (RT) in
patients with NCCN intermediate- (IRPCa) and high-risk prostate cancer (HRPCa) remains un-
clear, particularly given the likelihood that occult distant metastases (DMs) at presentation
may be the true driver of natural history. Here, we leverage individual patient data (IPD) from
18 randomized control trials (RCTs) to evaluate the prognostic impact of LF and the kinetics of
DM after RT. Methods: IPD for 18 RCTs were obtained from the Meta-Analysis of Randomized
trials in Cancer of the Prostate (MARCAP) Consortium, comprising a total of 12533 patients
(6288 HRPCa & 6245 IRPCa). Multivariable Cox proportional hazards (PH) models were devel-
oped to evaluate the relationship between overall survival (OS), PCa-specific survival (PCSS),
DM-free survival (DMFS) & LF as a time-dependent covariate, adjusted for clinicodemographic
parameters. Markov PH models, defined via transitions between 4 states, were developed to
evaluate the aforementioned relationship. Proportional hazards assumption was imposed and
examined for both models. Time is from randomization. Results: Median follow-up was 9.1
years. There were 795 (13%) LF & 1288 (21%) DM events for patients with HRPCa; these
numbers were 449 (7%) & 451 (7%) for IRPCa. For HRPCa & IRPCa, 81% and 81% of DMs
developed from a clinically relapse-free state (cRFS), with a median time of 46 and 60 months,
respectively (p < 0.0001). 39% & 13% of DM events occurred within 2 years after RT for
HRPCa & IRPCa, respectively. At later time points, DM events were more likely to emerge after
an LF event for both HRPCa (9% vs. 34% between 0-2 vs. 8-10 years post-RT, p = 0.001) and
IRPCa (10% vs. 34% between 0-2 vs. 8-10 years post-RT, p = 0.008). LF was significantly as-
sociated with OS (hazard ratio [HR] 1.17, 95% confidence interval [CI] 1.06–1.30), PCSS (HR
2.02, 95% CI 1.75-2.33) & DMFS (HR 1.94, 95% CI 1.75–2.15) (p < 0.01 for all) in pa-
tients with HRPCa. LF was also significantly associated with DMFS (HR 1.57, 95% CI
1.36–1.81) but not OS in patients with IRPCa. Patients who had not transitioned to the LF
state had a significantly lower HR of transitioning to a PCa-specific death state than those who
transitioned to the LF state (HR 0.32, 95% CI 0.21–0.50, p < 0.001). Conclusions: LF is an
independent prognosticator of OS, PCSS & DMFS in HRPCa and of DMFS in IRPCa. The pre-
dominant mode of DM development is from the cRFS state, underscoring the importance of ac-
curate upfront staging & systemic therapy. However, particularly at late time points, an
increasing proportion of DM events originated after diagnosis of a LF, constituting a “second
wave” of DM events. This suggests that optimizing local control is also important, though the
majority of DM events appear prior to a clinically-detected LF. Research Sponsor: Prostate Can-
cer Foundation, ASTRO.

278 Poster Session

Hereditary cancer risk assessment in the community urology practice setting.
First Author: Neal D. Shore, Urology, Carolina Urologic Research Center
and Atlantic Urology Clinics, Myrtle Beach, SC
Background: Professional guidelines recommend hereditary cancer risk assessment
(HCRA) for men with prostate cancer to inform both risk of cancer (primary or subse-
quent) and treatment decisions. The objectives of the study were to evaluate the feasi-
bility of integrating a HCRA protocol in urology practice for patients with prostate
cancer and determine the response of providers and patients to the HCRA protocol.
Methods: This prospective study was divided into 4 segments: process integration (4
wks.), practice (4 wks.), post-integration (8 wks.), and follow up (10 wks.). Study site
staff were trained to perform HCRA for men with prostate cancer (integration). The sites
then incorporated recommendations from the integration process into their normal prac-
tice workflow (practice). During the post-integration period, the HCRA process was im-
plemented with eligible patients consented to participate. Eligible patients were ≥18
years old, had a personal history of prostate cancer, and met National Comprehensive
Cancer Network guidelines for genetic testing (2.2018). Patients and providers com-
pleted surveys regarding testing ≥ 8 weeks of test delivery or 1 week of end of data col-
lection period, respectively (follow up). Results: In the 8 weeks prior to the study, 4.2%
of patients completed testing at the study sites. During the study, 8.4% of patients
completed testing, about 1/2 of eligible patients screened. Of all patients who complet-
ed testing and consented for their results to be summarized (N = 182), 10.4% (N = 19)
tested positive for a single pathogenic variant (PV; monoallelic MUTYH N = 4; BRCA2
N = 3; ATM, BRCA1, BRIP1, CHEK2, HOXB13 N = 2 each; RAD51C, RAD51D N = 1
each). Not all men who tested positive or a PV reported a family history of cancer and
not all PVs detected were in known prostate cancer risk genes. During follow up, most
providers (61.0%) felt HCRA was as important as other assessments regularly per-
formed and 68.3% planned to continue to use the HCRA process. In contrast, only
9.8% of providers did not believe HCRA was as important and 12.2% did not plan to
continue to use the process. Of the patients that responded to the survey (N = 166),
most had shared (62.0%) or planned to share (25.3%) their results with family mem-
bers post-testing. Conclusions: Urologists and patients responded favorably to HCRA
protocol integration. Based on this study, education around and incorporation of an
HCRA process in a community urology practice setting for men with prostate cancer ap-
pears effective at increasing appropriate uptake of genetic testing. Clinical trial
information: NCT04015102. Research Sponsor: Myriad Genetics.
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Safety and preliminary clinical activity of JNJ-63898081 (JNJ-081), a
PSMA and CD3 bispecific antibody, for the treatment of metastatic castrate-
resistant prostate cancer (mCRPC). First Author: Emerson A. Lim,
Columbia University Medical Center, New York, NY
Background: PSMA expression is increased in response to anti-androgen therapies and
is a promising therapeutic target for the treatment of prostate cancer (PCa). JNJ-081 is
a bispecific antibody with one arm binding PSMA on cancer cells and the other binding
CD3 on T-cells to promote anti-tumor activity. Methods: This Phase 1 Dose Escalation
Study evaluated JNJ-081 in mCRPC participants (pts) who progressed after novel an-
drogen targeting therapy (eg, abiraterone, enzalutamide or apalutamide). Prior chemo-
therapy was permitted. JNJ-081 was administered initially by intravenous (IV) then by
subcutaneous (SC) route. Dose escalation followed a continuous reassessment method
based on a Bayesian regression model. The primary endpoint to determine the recom-
mended phase 2 dose (RP2D) was based on safety. Pharmacokinetics (PK), pharmaco-
dynamics (PD), immunogenicity, and preliminary anti-tumor activity were also
evaluated. Cytokine release syndrome (CRS) was graded by CTCAE V5. Results: As of 10
May 2021, 39 pts were dosed in 10 cohorts ranging from 0.1 mg/kg to 3 mg/kg IV and
from 3 mg/kg to 60 mg/kg SC. Premedications included high dose corticosteroids. Step-
up priming was implemented at higher SC doses. Most common treatment-emergent
AEs were CRS (65%), fatigue (49%) and nausea (43%). 2 pts developed DLTs of Grade
(G) 3 or G4 transaminases increased, 1 each at 30 mg/kg SC and priming with 10 mg/kg
SC then 55 mg/kg SC, respectively. Both DLTs were in conjunction with or followed an
episode of G2 CRS. SC route as well as step-up priming helped mitigate CRS and infu-
sion-related reaction (IRR) during escalation to higher doses: at 3 mg/kg IV, 4 of 5 pts
had G2 CRS or IRR; at 30 mg/kg SC, 3 of 4 pts had G2 CRS; priming with 10 mg/kg then
55 mg/kg SC, 4 of 5 pts had G2 CRS. Injection site reactions (G1 or G2) occurred in 24
of 26 pts treated via SC JNJ-081. No treatment related death was reported. Transient
PSA decreases were observed at treatment doses greater than 30 mg/kg SC. Two sub-
jects treated with 55 mg/kg had PSA decreases > 50%. No radiographic responses were
observed. PK of JNJ-081 was linear over the dose range of 3-60 mg/kg following SC ad-
ministration. SC bioavailability was approximately 25%. Anti-drug antibodies (ADA)
were detected in 2 of 12 subjects treated by IV administration and 14 of 23 pts treated
by SC administration. ADA resulted in loss of exposure in some SC pts. Intrapatient
dose escalation in 3 pts did not overcome the reduced exposure after ADA seropositivity.
Conclusions: JNJ-081 demonstrated transient decreases in PSA in mCRPC patients.
Grade 2 CRS was observed at higher doses and was partially mitigated by SC and step-
up dosing. ADA resulting in decreased exposure occurred in the majority of pts treated
SC. PSMA remains a potential therapeutic target for T-cell redirection for the treatment
of PCa. Clinical trial information: NCT03926013. Research Sponsor: Janssen Research
and Development, LLC.

280 Poster Session

Comparison of the medical costs between active surveillance and other
treatment for early prostate cancer in Japan: From the data of PRIAS JAPAN
study. First Author: Takuma Kato, Kagawa University Graduate School of
Medicine, Kagawa, Japan

Background: As the number of prostate cancer patients increases, the cost of
treatment is becoming an urgent issue. To compare the costs between active sur-
veillance, robot-assisted laparoscopic prostatectomy (RALP), Brachytherapy (BT),
Intensity Modulated Radiation Therapy (IMRT), and Androgen deprivation thera-
py(ADT). Methods: The costs of protocol biopsies in the first year of AS performed
between January 2010 and June 2020, and the treatment costs of RALP, BT,
and IMRT performed between May 2019 and June 2020 at Kagawa university
hospital were analyzed. The cost of ADT was assumed to be the cost of the LH-
RH analog over 5 years. The inpatient treatment cost for each treatment was cal-
culated from our DPC data, and for IMRT, the treatment cost was calculated by
the outpatient cost at the time of irradiation. AS-eligible patients were defined as
less than 74 years old, less than T2, less than GS6, and less than two positive
cores. We estimated the total number of AS-eligible patients in Japan based on
the data of the J-CAP study and the data of cancer statistics in 2017 and estimat-
ed the total treatment cost of AS-eligible patients based on the data of treatment
breakdown of T1/T2 patients in the J-CAP study. In addition, we used the data
from PRIAS-JAPAN to calculate the AS continuation rate, protocol biopsy accep-
tance rate, and the breakdown of secondary treatments. We simulated the 5-year
treatment cost for AS patients using the system. Results: The median treatment
costs for AS (n = 45), RALP (n = 68), BT (n = 27), and IMRT (n = 44), and ADT
were US$1.24 thousand, US$ 14.6 thousand, US$14.8 thousand, US$ 12.9
thousand, and US$8.16, respectively. The number of AS-eligible patients in Ja-
pan was estimated to be 5414, and the total cost of AS, RALP, BT, IMRT, HT,
and ADT over 5 years was estimated to be US$3.07 million, US$34.8 million,
US$8.46 million, US$11.09 million, and US$14.05 million, respectively. If
50% and 100% of the patients in each treatment group chose AS as their first
treatment, the total cost of treatment would be reduced by US$18.6 million and
US$38.5 million, respectively. Conclusions: The prevalence of AS will contribute
to reducing the cost of prostate cancer treatment. Research Sponsor: None.

281 Poster Session

Temporal changes in the screening, diagnosis and surgical treatment of
genitourinary (GU) malignancies during the COVID-19 pandemic. First
Author: Chris Labaki, Dana Farber Cancer Institute, Boston, MA
Background: The COVID-19 pandemic has been associated with a significant disruption
in healthcare services including cancer screening and diagnosis. Delays in cancer
screening and treatment may lead to increased mortality. We aimed to analyze changes
in screening, diagnosis and surgical treatment of common GU malignancies in relation
to the COVID-19 pandemic. Methods:We evaluated screening, novel diagnoses, and sur-
gical management modalities of prostate cancer (PCa), urothelial carcinoma (UC) and
renal cell carcinoma (RCC) within Massachusetts General Brigham, the largest health-
care system in the Northeastern United States, over four 3-month time periods during
the pandemic (March 2020- March 2021). The percentage change in screening, diag-
noses and management modalities during pandemic periods as compared to the imme-
diate pre-pandemic period (December 2019-March 2020) was calculated as (Nperiod –

Ncontrol)/Ncontrol. The difference in “predicted” versus “observed” diagnoses in each
pandemic period was compared to the average of the four preceding 3-month periods
(March 2019-March 2020) to account for seasonal variation. Results: The first pandem-
ic peak (March-June 2020) was associated with a significant decline across screening,
diagnosis and treatment, ranging from -15.7 to -64.8%, followed by a progressive re-
covery, ranging from -5.9 to +25.1% in the latest period (December 2020-March
2021) (Table). Although 725 diagnoses were “missed“ between March and June 2020
as compared to the previous 12 months, 971 diagnoses were “recovered” between
June 2020 and March 2021. Conclusions: A substantial disruption in the screening, di-
agnosis and treatment of GU malignancies was observed early in the pandemic, fol-
lowed by a progressive rebound and recovery. The highest declines were observed for
PSA screening, and the lowest for cystectomy procedures, reflecting triaging of care
based on severity during the pandemic. Research Sponsor: None.

Changes in screening, diagnoses and treatment of GU malignancies during the pandemic.

Parameters, n (% of
change*)

PSA
screening

New PCa
Diagnosis Prostatectomy

New RCC
Diagnosis Nephrectomy Cystoscopy**

New UC
Diagnosis Cystectomy

Surveillance
Cystoscopy (prior-UC

Diagnosis)

March-June 2020 7216
(-64.8)

1637
(-31.0)

192
(-31.2)

157
(-30.8)

94
(-38.6)

940
(-54.7)

314
(-27.6)

43
(-15.7)

587
(-48.1)

June-September
2020

18127
(-11.5)

2392
(+0.9)

289
(+3.6)

215
(-5.3)

169
(+10.5)

2029
(-2.1)

419
(-3.5)

46
(-9.8)

1256
(+11.2)

September-December
2020

25387
(+24.0)

2422
(+2.2)

266
(-4.7)

270 (+18.9) 172
(+12.4)

2334
(+12.6)

420
(-3.2)

50
(-2.0)

1293
(+14.4)

December 2020 -
March 2021

21486
(+4.9)

2607
(+10.0)

279
(0)

266 (+17.2) 171
(+11.8)

2593
(+25.1)

459
(+5.8)

48
(-5.9)

1280
(+13.3)

Abbreviations: PSA: prostate-specific antigen. *: As compared to the pre-pandemic period (December 2019-March 2020). **: No previ-
ous diagnosis of UC.

282 Poster Session

Disease progression and competing mortality for men undergoing active
surveillance for low-risk prostate cancer. First Author: Kripa Guram, VA San
Diego Healthcare System, San Diego, CA
Background: Active surveillance is a common management strategy for men with low-
risk prostate cancer. However, there is some concern that delaying definitive therapy
could lead to progressive disease and a missed opportunity to cure the cancer. We
sought to study the impact of Gleason grade progression on the risk of metastases and
prostate cancer-specific mortality (PCSM). We then sought to compare the risks of
PCSM with the risk of competing mortality in this real-world cohort of men on active sur-
veillance.Methods: This was a retrospective population-based cohort study using patient
records from the Veterans Heath Administration Informatics and Computing Infrastruc-
ture of patients with a diagnosis of low-risk prostate cancer from January 1, 2001, to
December 31, 2015, who were managed with active surveillance. Follow-up extended
through March 31, 2020. Low-risk prostate cancer was defined as International Society
of Urologic Pathology grade group (GG) 1, clinical tumor stage 2A or lower, PSA level of
10 ng/dL or lower. Active surveillance was defined as no definitive treatment within the
first year after diagnosis with at least 1 additional re-staging biopsy after diagnostic bi-
opsy. We identified men with pathologic upgrading to ≥GG2 and ≥GG3. We calculated
the cumulative incidence of metastases, PCSM, and non-cancer mortality for men with
and without pathologic upgrading. Results: The cohort included 8562 men with low-risk
PC. Pathologic upgrading to ≥GG2 and ≥GG3 occurred in 3227 and 1200 men, respec-
tively. For all patients, the 8-year cumulative incidence of metastases and PCSM was
0.8% (95% CI: 0.6-1.0%) and 0.4% (CI:0.3-0.6%), respectively. Pathologic upgrading
to ≥GG2 was associated with an increased risk of metastases at 8 years (1.2% vs 0.5%,
p < 0.001). Pathologic upgrading to ≥GG3 was also associated with an increased risk
of metastases at 8 years (2.7% vs 0.5%, p < 0.001). In contrast, pathologic upgrading
to ≥GG2 was not associated with an increased risk of PCSM at 8 years (0.5% vs 0.4%,
p = 0.793). Similarly, pathologic upgrading to ≥GG3 was not associated with an in-
creased risk of PCSM at 8 years (0.7% vs 0.4%, p = 0.82). The 8-year cumulative inci-
dence of non-cancer mortality for all patients was 6.5% (95% CI:5.9-7.1%). Overall,
the risk of non-cancer mortality was 16.25 (6.5/0.4) times higher than the risk of
PCSM, regardless of upgrading status. Conclusions: For men with low-risk PC on active
surveillance, pathologic upgrading was associated with a small increased risk of metas-
tases but no increased risk of death from prostate cancer. Regardless of upgrading sta-
tus, the risk of non-cancer mortality was substantially higher than the risk of PCSM.
Future work is required to better tailor the intensity of follow up for surveillance proto-
cols for men at risk of competing mortality. Research Sponsor: None.
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Distribution of NCCN risk classifications using MRI-ultrasound fusion versus
systematic 12 core biopsies. First Author: Ghazal Khajir, Yale School of
Medicine, New Haven, CT
Background: The widely-used National Comprehensive Cancer Network (NCCN) risk cri-
teria for prostate cancer are impactful for patient and clinicians, particularly when as-
sessing suitability for initial active surveillance. However, in the era of MRI-guided
biopsy, fewer patients may meet stringent “very-low risk” criteria due to improved sam-
pling, which may lead to over-treatment of non-lethal cancers. We evaluated the distri-
bution of prostate cancer risk classification obtained using MRI-ultrasound fusion
versus systematic 12 core biopsy. Methods: We performed a retrospective study of pa-
tients who underwent prostate MRI-ultrasound fusion biopsy at a single institution from
January 2017 to July 2021. The primary study objective was to characterize the propor-
tion of patients meeting NCCN “very-low risk” designation within a contemporary biopsy
cohort. We calculated NCCN risk classifications (very low, low, favorable intermediate,
unfavorable intermediate, high, and very high) based on constituent components (PSA,
PSA density, number of biopsy cores positive, greatest extent of core positivity). We con-
ducted comparisons within patients based on findings obtained through MRI-ultrasound
fusion biopsy versus systematic biopsy only. Results: We identified 1,132 patients, in-
cluding 1,014 (89.5%) and 118 (10.5%) who underwent first-time biopsy and surveil-
lance biopsies. The median PSA was 7.15 (interquartile range: 5.2-10.8). Using data
obtained through systematic biopsy alone, 123 (10.9%) and 242 (21.4%) were classi-
fied as very-low and low NCCN risk, respectively. Incorporating data from MRI-ultra-
sound fusion biopsy, 86 (7.6%) and 255 (22.5%) were classified as very-low and low
NCCN risk, respectively. Among patients initially electing active surveillance as man-
agement, 7.4%, 60.2%, 26.9% met very-low, low, and favorable-intermediate risk cri-
teria, respectively. Conclusions: A small proportion of patients undergoing MRI-
ultrasound fusion biopsy will be classified as ‘very-low risk’ by the NCCN definition, and
the majority of patients managed initially with active surveillance fall outside of this cri-
teria. These findings imply a need to broaden support for active surveillance outside of
“very-low risk” criteria to promote greater uptake. Research Sponsor: None.

NCCN risk classification among all patients based on MRI-ultrasound fusion biopsy versus systematic biopsy alone, n (%).

NCCN Risk Status MRI-Ultrasound Fusion Biopsy Systematic Biopsy Alone

Benign 0 (0) 116 (10.2)

Very Low 86 (7.6) 123 (10.9)

Low 255 (22.5) 242 (21.4)

Favorable Intermediate 267 (23.6) 254 (22.4)

Unfavorable Intermediate 337 (29.8) 264 (23.3)

High 151 (13.3) 105 (9.3)

Very High 36 (3.2) 28 (2.5)

TPS284 Trials in Progress Poster Session

DASL-HiCaP: Darolutamide augments standard therapy for localized very
high-risk cancer of the prostate (ANZUP1801). a randomized phase 3
double-blind, placebo-controlled trial of adding darolutamide to androgen
deprivation therapy and definitive or salvage radiation. First Author:
Sean Matthew McBride, Memorial Sloan Kettering Cancer Center, New
York, NY
Background: Radiation therapy (RT), plus androgen deprivation therapy (ADT)
with a luteinizing hormone releasing hormone analog (LHRHA), is standard of
care for men with very high-risk localized prostate cancer (PC), or with very high-
risk features and persistent PSA after radical prostatectomy (RP). Despite this, in-
curable distant metastases develop within 5 years in 15% of men with very high-
risk features. Darolutamide is a structurally distinct oral androgen receptor antag-
onist with low blood-brain-barrier penetration, a demonstrated favorable safety
profile, and low potential for drug-drug interactions. Our aim is to determine the
efficacy of adding darolutamide to ADT and RT in the setting of either primary de-
finitive therapy, or salvage therapy for very high-risk PC. Methods: This study is a
randomized (1:1), phase 3, placebo-controlled, double-blind international trial
for men planned for RT who have very high-risk localized PC on conventional im-
aging; or very high-risk features with PSA persistence or rise within one year fol-
lowing RP. The trial is stratified by: RP; use of adjuvant docetaxel; pelvic nodal
involvement. 1100 participants will be randomized to darolutamide 600 mg or
placebo twice daily for 96 weeks in combination with SOC: LHRHA for 96 weeks,
plus RT starting week 8-24 from randomization. Participants are allowed nonste-
roidal antiandrogen in addition to LHRHA for up to 90 days prior to randomiza-
tion. Early treatment with up to 6 cycles of docetaxel completed at least 4 weeks
prior to RT is permitted. The primary endpoint is metastasis-free survival (ICE-
CaP-validated), with secondary endpoints overall survival, PC-specific survival,
PSA-progression free survival, time to subsequent hormonal therapy, time to cas-
tration-resistance, frequency and severity of adverse events, health related quality
of life, fear of recurrence. Tertiary endpoints include incremental cost-effective-
ness, and identification of prognostic and/or predictive biomarkers of treatment
response, safety, and resistance to study treatment. Clinical trial information:
NCT04136353. Research Sponsor: Bayer, Other Government Agency, ANZUP.

TPS285 Trials in Progress Poster Session

PROTEUS: A randomized, double-blind, placebo (PBO)-controlled, phase 3
trial of apalutamide (APA) plus androgen deprivation therapy (ADT) versus
PBO plus ADT prior to radical prostatectomy (RP) in patients (pts) with
localized or locally advanced high-risk prostate cancer (PC). First Author:
Adam S. Kibel, Brigham & Women’s Hospital, Boston, MA
Background: In pts with localized high-risk PC, disease recurrence rate following
RP is ~50% (Kane et al. J Urol. 2007). Treatment (tx) with androgen blockade
before RP can reduce tumor burden post RP (Taplin et al. J Clin Oncol. 2014;
McKay et al. Prostate Cancer Prostatic Dis. 2018; Efstathiou et al. Eur Urol.
2019). This study examines if 12 months of perioperative APA + ADT tx before
and after RP with pelvic lymph node dissection (pLND) in localized/locally ad-
vanced high-risk PC improves pathologic complete response (pCR) rate and me-
tastasis-free survival (MFS) vs PBO + ADT. Methods: PROTEUS, an international
multicenter study, is enrolling ~2000 pts with localized/locally advanced high-
risk/very high-risk PC who are candidates for RP with pLND over 3 years at > 203
sites in 18 countries. Stratification variables: Gleason score (7 vs ≥ 8), pelvic
node status (N0 vs N1), international region. Randomization: 1:1 to APA (240
mg/d) + ADT or PBO + ADT. Pts receive 6-month neoadjuvant tx followed by RP
and then 6 months’ adjuvant tx. Primary end points: pCR rate and MFS. In addi-
tion to MFS based on conventional imaging, MFS based on PSMA PET or conven-
tional imaging will be assessed as a separate end point. Both pCR and MFS are
assessed by blinded independent central review. Conventional imaging by CT or
MRI and bone scan are done at screening, within 4 weeks after RP, at biochemi-
cal failure (BCF), and then every 6 months after BCF until distant metastasis or
death. During the direct perioperative period, APA/PBO is stopped 2 weeks prior
to planned RP and then resumed 4 weeks after RP if post-RP imaging has been
conducted to assess for lymphocele and disease progression and resolution to
grade ≤ 1 of any clinically significant adverse events considered related to RP. To
reflect evolving standard of care, the following protocol amendments were added:
PSMA-PET imaging at 3 months post adjuvant tx, at BCF, and every 6 months un-
til distant metastasis or death; cardiovascular and thrombotic risk assessment at
screening, prior to, and after RP; and guidance for standard thrombotic prophy-
laxis in the perioperative setting. An independent data monitoring committee will
review trial data. Clinical trial information: NCT03767244. Research Sponsor:
Janssen Research & Development.

TPS286 Trials in Progress Poster Session

A single arm, phase I/II trial of neoadjuvant androgen deprivation,
darolutamide, and ipatasertib in men with localized, high-risk prostate
cancer. First Author: David James VanderWeele, Northwestern Unis,
Chicago, IL
Background: Most patients (pts) who die of prostate cancer (pca) had potentially curable
localized disease when first diagnosed, but their cancer subsequently relapsed to an in-
curable state. Neoadjuvant intense androgen deprivation therapy (ADT) has led to ex-
ceptional pathologic responses in up to 30% of pts with intermediate or high risk
localized disease, with evidence of longer term clinical benefit. Prostate cancers with
loss of the tumor suppressor gene PTEN, however, are resistant to neoadjuvant therapy
that only targets the Androgen Receptor. Ipatasertib has shown efficacy in metastatic
castration resistant prostate cancer (mCRPC), especially in pts with tumors that lack
PTEN. Methods: This is a single arm study of darolutamide 600 mg BID, ipatasertib,
and ADT. The initial phase I portion includes pts with nonmetastatic or mCRPC. Pts
start with a lead-in of ipatasertib for 7 days, followed by ipatasertib combined with daro-
lutamide 600 mg BID. The dose limiting toxicity period is the first 4 weeks of combina-
tion therapy. The phase I portion will enroll 6-18 pts. The phase II portion is given
neoadjuvantly and includes pts with high risk localized pca. Pts receive up to 24 weeks
of darolutamide 600 mg BID and ipatasertib at the recommended phase II dose
(RP2D), followed by prostatectomy 14-42 days after cycle 6. The phase II portion will
enroll up to 20 pts (17 evaluable pts) with high risk pca, with an early evaluation for effi-
cacy after 9 pts are enrolled and with an additional stopping rule for safety. Key eligibili-
ty criteria for the phase II portion include 2 or more cores of grade group 4 or higher
cancer on prostate needle biopsy or grade group 3 or higher with T3 or T4 disease, no
distant metastatic disease, and PTEN loss (defined as 50% or more of tumor tissue be-
ing negative for PTEN expression). Exclusion criteria for both portions include small cell
carcinoma, bowel inflammation, lung disease, diabetes mellitus requiring insulin, and
conditions requiring strong CYP3A inducers or inhibitors. The primary endpoint for the
phase I lead-in is to identify the RP2D of ipatasertib. The primary endpoint for the
phase II portion is the combined rate of pathologic complete response (defined as ab-
sence of pathologic disease on hematoxylin and eosin (H&E) stain (ypT0)), or with pres-
ence of minimal residual disease ( < 5 mm linearly). We employ a Simon MiniMax two-
stage design with 90.5% power to detect the difference between the null hypothesis
(5% or less response rate) and the alternative hypothesis (30% response rate) with one-
sided type I error of 0.05. Key secondary endpoints are safety, 2 year biochemical recur-
rence free survival, and rate of PSA0 (undetectable PSA with testosterone recovery and
no additional therapy). Enrollment to the phase 1 portion began in September 2021,
and the study is available at select Big Ten institutions. Clinical trial information:
NCT04737109. Research Sponsor: Genentech, Bayer.
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Molecular alterations across sites of metastasis in patients with renal cell
carcinoma (RCC). First Author: Rana R. McKay, University of California
San Diego, La Jolla, CA
Background: RCC has a distinct pattern of metastatic spread with common sites of
metastasis including the lung, bone, and liver. Less common sites include the brain,
adrenal gland, and pancreas. While the pattern of metastatic spread has prognostic
significance, the biology driving tropism to specific organ sites has not been fully
characterized. We utilized a multi-institutional real-world dataset to examine geno-
mic alterations and transcriptional signatures across the spectrum of metastatic
sites in patients with RCC. Methods: RCC tissue specimens derived from the kidney
and distant metastatic sites were sequenced utilizing a commercially available Clin-
ical Laboratory Improvement Amendments (CLIA)-certified assay by Caris Life Sci-
ences. Whole exome and transcriptome sequencing was performed. Molecular
subgroups were defined according to the IMmotion151 metastatic RCC subtypes,
with subgroups determined by a weighted average of gene expression levels. Molec-
ular analysis and PD-L1 expression (SP142) were described by metastasis site. Re-
sults: 657 RCC samples from 653 patients underwent molecular profiling. The
median age was 62 years (range 14-90) and the majority were male (70.6%). The
most common histology was clear cell RCC (n = 509, 77.5%), followed by papillary
(n = 63, 9.6%), chromophobe (n = 30, 4.6%), medullary (n = 8, 1.2%), collecting
duct (n = 6, 0.9%), and mixed (n = 41, 6.2%). Specimen source included the kid-
ney (n = 340, 51.8%), lung (n = 75, 11.4%), bone (n = 45, 6.8%), lymph nodes (n
= 34, 5.2%), liver (n = 28, 4.3%), endocrine glands (adrenal, pancreas, and thy-
roid; n = 23, 3.5%), brain/CNS (n = 16, 2.4%), and other metastatic sites (n = 96,
14.6%). Compared to kidney, several genes were mutated at higher rates for select
metastatic sites, including PBRM1 (59.5% bone, 59.1% endocrine, and 45.9%
lung vs 33.8% kidney, p< 0.05) and KDM5C (27.8% endocrine, 29.2% lymph no-
des, and 35.3% soft tissue vs 9.3% kidney, p< 0.05). When evaluating metastatic
specimens versus kidney specimens, bone metastases had a significantly higher
proportion of tumors classified as ‘Angio/stromal’ (n = 19, 42.2%; vs n = 52,
15.4%; p< 0.0001), while liver metastases had a higher proportion of the
‘complement/X-oxidation’ subgroup (n = 17, 60.7%; vs n = 48, 14.1%; p<
0.0001). PD-L1 expression in metastatic sites (range 6.8%-21.7%, with exception
of 0% in GI; p= 0.09 to 0.99) was not significantly different from the kidney
(16.6%). Conclusions: In our contemporary real-world analysis, we demonstrate dif-
ferential patterns of molecular alterations among sites of metastasis in RCC. Our ob-
servations elucidate the biology underlying heterogeneous disease outcomes
associated with site of metastasis. Application of predictive signatures by site of me-
tastasis may help inform personalized therapy strategies in advanced RCC. Further
studies are warranted to validate our findings. Research Sponsor: None.
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Phase II study of nivolumab and salvage nivolumab + ipilimumab in
treatment-naïve patients (pts) with advanced clear cell renal cell (HCRN
GU16-260-Cohort A): Final report. First Author: Michael B. Atkins,
Georgetown Lombardi Comprehensive Cancer Center, Washington, DC
Background: Nivolumab (nivo) is FDA approved for patients (pts) with VEGFR TKI-re-
sistant RCC and the nivo + ipilimumab (nivo/ipi) combination is FDA approved for
treatment naïve pts with IMDC intermediate and poor risk renal cell carcinoma
(RCC). Little information was available on the efficacy and toxicity of nivo monother-
apy in treatment naïve RCC or the efficacy of nivo/ipi salvage in pts with tumors resis-
tant to initial nivo monotherapy. Methods: Eligible pts with treatment naïve RCC
received nivo 240mg IV q2 wk x 6 doses followed by 360mg IV q3 wk x 4 doses fol-
lowed by 480 mg q4 wk until progressive disease (PD), toxicity, or completion of 96
wks of treatment (Part A). Pts with PD prior to, or stable disease (SD) at 48 wks
(pSD) were potentially eligible to receive salvage nivo (3mg/kg)/ipi (1 mg/kg) q3 wk x
4 doses followed by q4 wk nivo maintenance for up to 48 wks (Part B). All pts were
required to submit tissue from a metastatic lesion obtained within 12 months (mos)
prior to study entry and prior to Part B for correlative studies. Results: 123 pts with
clear cell(cc) RCC were enrolled between 5/2017 and 12/2019 at 12 participating
HCRN sites. Data lock was 04/07/2021. Median Follow-up 26.9 mos. Median age
65 (32-86) years; 72% male. IMDC risk: favorable (Fav) 35 (28%), intermediate (I)
76 (62%) and poor (P) 12 (10%). 22 (18%) had a component of sarcomatoid histol-
ogy (SARC). RECIST defined ORR was: 34.1% (25.8-43.2%) (CR 6.5%, PR
27.6%), SD 47 (35.8%). ORR by irRECIST was 39%. ORR by IMDC was: Fav 20/35
(57.1%) (39-74%), (I/P) 22/88 (25%) and for SARC 36.4%. ORR by PD-L1 status
was 21/78 (27%), 8/16 (50%) and 6/8 (75%) for pts with tumor PD-L1 of 0, 1-20
or > 20%, respectively (trend test p-value 0.002). 5/7 (71.4%) Fav pts with PD-L1
> 1 responded. Median DOR was 27.6 (13.7, NA) mos with 26/42 responders in-
cluding 17/20 (85%) with Fav Risk remaining progression free. Median PFS was 8.2
(5.5, 10.9) mos; (30.3 for IMDC Fav and 5.4 for I/P). 91 pts remain alive with 24
mos OS rate of 78%. 65 patients (59 PD, 6 pSD) were potentially eligible for salvage
nivo/ipi (Part B), but 25 did not enroll due to symptomatic PD (6), grade 3-4 toxicity
on nivo (17), or other (2) and 5 were not treated due to inability to confirm residual
disease on a biopsy. ORR for Part B by RECIST was 11.4% (4/35) and by irRECIST
17.2%. Grade 3-5 treatment-related AEs (TrAE) (not including asymptomatic amy-
lase/lipase) were seen in 20.3% in Part A and 14.2% in Part B with 1 death in each
cohort. Conclusions: Nivo monotherapy is active in treatment naïve ccRCC across all
IMDC groups. Although efficacy appears less than combination nivo/ipi in I/P pts, Fav
pts had a notably high ORR and DOR. Efficacy appeared to correlate with tumor PD-
L1 status, although at least half the responders had a tumor PD-L1 of 0. Salvage
treatment with nivo/ipi after nivo was frequently not feasible and of limited benefit.
Clinical trial information: NCT03117309. Research Sponsor: Bristol Meyers Squibb.
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Efficacy, safety, and biomarker analysis of neoadjuvant avelumab/axitinib in
patients (pts) with localized renal cell carcinoma (RCC) who are at high risk of
relapse after nephrectomy (NeoAvAx). First Author: Axel Bex, The
Netherlands Cancer Institute, Amsterdam, Netherlands
Background: Antibodies targeting PD-1/PD-L1 combined with vascular endothelial growth factor (VEGF)
inhibitors are a first-line standard of care for metastatic RCC. Neoadjuvant use of these combinations
may lead to downstaging and reduce the risk of recurrence. In addition, sequential tissue may allow
identification of key immune biomarkers associated with outcome. Methods: Neoavax is a single arm
phase II trial of 12 weeks neoadjuvant avelumab/axitinib prior to nephrectomy in 40 pts with high-risk
non-metastatic clear-cell (cc) RCC (cT1b-4cN0-1M0, Grades 3-4). Primary endpoint is RECIST 1.1
partial response (PR) in the primary tumour (PT) in ≥25%. Secondary endpoints are disease-free surviv-
al (DFS), overall survival (OS) and safety. Biomarker analysis on sequential tissue is an exploratory end-
point. Expression of PD-L1 (SP263), CD8+, CD8-granzyme-B (CD8/GZMB)+, Foxp3+ cells, CD8/
CD39+ and MHC-I were compared on pre-treatment biopsy and nephrectomy samples from 34 pts
(NCT03341845). Results: Pts/tumour characteristics are shown in table. Twelve pts (30%) had a PR of
the PT from a baseline mean diameter of 10.3 (range 5.6-16.4) cm. Median PT downsizing was 20 (0-
43.5) % and median post-treatment vital tumour presence was 50 (1-100) %. At a median follow-up of
23.5 months, recurrence occurred in 13 (32%) pts at a median of 8 (2-23) months and 3 died of dis-
ease. Of the 12 pts with PT PR, 11 (92%) are disease-free. Median DFS and OS are not reached. Post-
operative adverse events occurred in 8 pts (2 Clavien Dindo grade 3a). There were no treatment-related
surgery delays and no PT progression. Post-treatment samples showed upregulation of PD-L1 expression
(p <0.0001) and total CD8+ densities (p < 0.01) when compared to pre-treatment biopsies. Compar-
ing samples of pts with PR vs no PR in the PT, no clear immune marker differences were observed.
Post-treatment samples from pts that recurred were characterized by lower densities of total, intra-epi-
thelial and stromal CD8+, intra-epithelial CD8+CD39+ (p<0.05) and total CD8+GZMB+ (p=0.1). Pre-
treatment biopsies showed no clear differences. Conclusions: Neoadjuvant avelumab/axitinib for non-
metastatic high-risk RCC leads to PR of the PT in 30% which is associated with DFS. Pts without recur-
rence had a significant increase in CD8+ densities compared to pts with recurrence suggesting expan-
sion of a pre-existing immune response. Clinical trial information: NCT03341845. Research Sponsor:
Pfizer.

Patients and tumour characteristics n=40

Age, median [range] years 63 [47-74]

Female
Male

12 [30%]
28 [70%]

Baseline cTNM and biopsy grade
T1b
T2a-b
T3a-b
T4
N1
G1-2
G3-4
Gx

1 [2.5%]
3 [7.5%]
30 [75%]
6 [15%]

17 [42.5%]
27 [67.5%]
11 [27.5%]

2 [5%]

Post-treatment pTNM and grade
T1a-b
T2a-b
T3a-b
T4
N1
G1-2
G3-4
Gx
Sarcomatoid

5 [12.5%]
7 [17.5%]
27 [67.5%]
1 [2.5%]
8 [20%]
14 [35%]
21 [52.5%]
5 [12.5%]
2 [5%]

Baseline tumour size, mean [range] 10.3 [5.6-18.8]
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Pembrolizumab as post nephrectomy adjuvant therapy for patients with renal
cell carcinoma: Results from 30-month follow-up of KEYNOTE-564. First
Author: Toni K. Choueiri, Lank Center for Genitourinary Oncology, Dana-
Farber Cancer Institute, Brigham and Women’s Hospital, and Harvard
Medical School, Boston, MA
Background: The double-blind, multicenter, randomized KEYNOTE-564 study
(NCT03142334) is the first positive phase 3 study of adjuvant immunotherapy
for patients (pts) with renal cell carcinoma (RCC) at intermediate-high or high risk
of recurrence after nephrectomy or nephrectomy and resection of metastatic le-
sions. Adjuvant pembrolizumab resulted in a statistically significant improvement
in disease-free survival (DFS) vs placebo with 24 months of follow-up (HR 0.68,
95% CI 0.53� 0.87; P = 0.0010 [one-sided]). We present updated efficacy and
safety results from KEYNOTE-564 with 6 months of additional follow-up. Meth-
ods: Pts had histologically confirmed, clear cell RCC (pT2, grade 4 or sarcoma-
toid, N0 M0; pT3 or pT4, any grade, N0 M0; any pT, any grade, N+ M0; or M1
NED [no evidence of disease after primary tumor and soft tissue metastases
completely resected ≤1 year from nephrectomy]) and had undergone surgery ≤12
weeks prior to randomization. The primary endpoint was DFS by investigator as-
sessment in all randomized pts (ITT population). Overall survival (OS) was a key
secondary endpoint. Safety/tolerability in all treated pts was a secondary end-
point. Results: 994 pts were randomized 1:1 to pembrolizumab (N = 496) or pla-
cebo (N = 498). As of data cutoff date of June 14, 2021, median (range) follow-
up, defined as time from randomization to data cutoff, was 30.1 (20.8� 47.5)
months. In this updated analysis, DFS benefit with pembrolizumab was main-
tained (HR 0.63, 95% CI 0.50� 0.80; nominal P < 0.0001) and was consistent
across subgroups, including pts with M0 disease with intermediate-high risk of re-
currence (HR 0.68, 95% CI 0.52� 0.89), M0 high risk of recurrence (HR 0.60,
95% CI 0.33� 1.10), or M1 NED (HR 0.28, 95% CI 0.12� 0.66). The estimated
DFS rate at 24 months was 78.3% with pembrolizumab vs 67.3% with placebo.
A total of 66 OS events were observed, 23 in the pembrolizumab arm and 43 in
the placebo arm (HR 0.52, 95% CI 0.31� 0.86; P = 0.0048); the p-value did
not cross the statistical hypothesis testing boundary and additional follow-up is
planned for this key secondary endpoint. The estimated OS rate at 24 months
was 96.2% with pembrolizumab vs 93.8% with placebo. With additional follow-
up, no increase in any-grade or grade 3-4 adverse events, or steroid use for im-
mune-mediated adverse events was observed. No deaths related to pembrolizu-
mab occurred. Conclusions: At 30 months of follow-up, adjuvant pembrolizumab
continued to demonstrate a consistent and clinically meaningful improvement in
DFS vs placebo in pts with RCC at high risk of recurrence. No new safety signals
were observed with pembrolizumab in the adjuvant setting. Clinical trial
information: NCT03142334. Research Sponsor: Merck & Co, Inc.
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A phase I/II study of nivolumab and axitinib in patients with advanced renal
cell carcinoma. First Author: Matthew R. Zibelman, Fox Chase Cancer
Center, Philadelphia, PA
Background: Combination systemic therapy with tyrosine kinase inhibitors (TKIs) and an
immune checkpoint inhibitor (IO) are an established standard of care for patients with
metastatic renal cell carcinoma (mRCC). We performed a phase I/II study to investigate
the safety and efficacy combining the TKI axitinib (axi) with the IO agent nivolumab
(nivo). Methods: This phase I/II study investigated the combination of axi and nivo in an
initial dose finding phase I portion with a 3+3 design to determine the recommended
phase 2 dose (RP2D) of axi. The phase II portion included 2 parallel arms: treatment
naïve mRCC patients and mRCC patients previously treated with TKIs alone or IO/IO
combination (NCT03172754). We are presenting results from the treatment naïve arm
only. Included patients had to have histology with any clear cell component, ECOG per-
formance status of 0-1, no known or symptomatic brain metastases, and no history of
autoimmune disease. The RP2D of axi was 5 mg BID from the phase I portion and pa-
tients could be treated for up to 2 years. The primary endpoint of the phase II portion
was objective response rate (ORR) per investigator assessment. Results: Forty-four pa-
tients were accrued to the treatment naïve arm. One withdrew consent and was replaced
but is included in the safety analysis, while 42 patients are evaluable for efficacy. The
median age was 65 yrs (range: 42-84 yrs) and the group was predominantly male
(83.7%) and white (95.3%). Using the IMDC risk group grading, 18 patients (41.9%)
were favorable risk, 22 patients (51.2%) were intermediate risk and 3 patients (7 %)
were poor risk. Median follow-up was 11.5 months. Best response data is shown in the
table and is notable for an ORR of 69.0%, with only 1 patient (2.4%) experiencing pri-
mary progressive disease, for a disease control rate of 97.6%. Median progression free
survival was 16.4 months (95% CI: 10.6 - 21.9 mo), and median overall survival (OS)
was not reached. OS at 12 months was 86.7%. Adverse event (AE) data was similar to
published data for IO/TKI combinations, with no grade 4-5 AEs. Twenty-nine patients
experienced a grade 3 AE (70.7%), the most common of which was hypertension, and
14.0% discontinued the study due to treatment-related toxicity. Conclusions: The com-
bination of axi/nivo for treatment naïve patients with mRCC demonstrated efficacy com-
parable to available IO/TKI combinations with a similar safety profile. Clinical trial
information: NCT03172754. Research Sponsor: Bristol Myers Squibb.

Best Response N (%)

Complete Response 1 (2.4%)

Partial Response 28 (66.7%)

Stable Disease 12 (28.6%)

Progressive Disease 1 (2.4%)

Not Evaluable 1(n/a)
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Comprehensive genomic profiling (CGP) of chromophobe renal cell
carcinoma (chrRCC) compared with clear cell RCC (ccRCC): Impact of FLCN
genomic alteration (GA) status. First Author: Gennady Bratslavsky, SUNY
Upstate Medical University, Syracuse, NY
Background: FLCN is a tumor suppressor gene associated with cutaneous hair follicle
development. FLCN germline mutations are linked to inherited chrRCC in the Birt-
Hogg-Dube (BHD) syndrome. We queried whether clinically sporadic chrRCC featured
FLCN mutations by comparing the genomic profiles of chrRCC with ccRCC. Methods:
108 chrRCC and 2110 ccRCC underwent hybrid-capture based comprehensive geno-
mic profiling (CGP) to evaluate all classes of genomic alterations (GA). Tumor mutation-
al 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 de-
termined by IHC (Dako 22C3). Results: Patients (pts) with chrRCC were more frequently
female and younger than pts with ccRCC p < .0001). None of the submitted clinical re-
cords in the chrRCC cases listed signs of BHD syndrome. FLCN GA were identified in
only 2.3% of the ccRCC cases with 37% of the GA predicted to be germline. chrRCC
did not reveal somatic or germline FLCN GA. GA/tumor were slightly higher in ccRCC vs
chrRCC (3.6 vs 2.4; NS). GA more frequent in chrRCC included TP53, RB1 and PTEN.
GA more frequent in the ccRCC included VHL, BAP1, PBRM1, SETD2, CDKN2A/B,
ARID1A, NF2, PIK3CA and TERT. Putative biomarkers of immune checkpoint inhibitor
(ICPI) response were infrequent in both groups with only a slightly higher, but still low,
mean TMB in ccRCC vs chrRCC cases. IHC revealed moderate PD-L1 expression at low
and minimal PD-L1 expression at high staining level, which was slightly increased in
the chrRCC group. Conclusions: FLCNmutations that are associated with the familial in-
cidence of chrRCC were not associated with sporadic chrRCC. Sporadic chrRCC has
substantially different genomic profile from ccRCC and may harbor a few ‘targetable’
GA. The prediction of response to ICPI in RCC remains challenging with chrRCC featur-
ing slightly higher PD-L1 expression and ccRCC featuring higher PBRM1 GA and higher
TMB. Research Sponsor: Foundation Medicine Inc.

chrRCC (108 cases) ccRCC 2110 cases) P Value

FLCN 0% (0% germline) 2.3% (37% germline) NS

TP53 64.8% 18.5% < .0001

VHL 6.5% 47.4% < .0001

PBRM1 2.8% 24.8% < .0001

CDKN2A/B 3.7%/1.9% 25.8%/19.7% < .0001

PTEN 21.3% 9.7% = .0005

NF2 0% 10.5% < .0001

PIK3CA 0% 4.9% = .009

Mean TMB 1.8 3.3 < .0001

294 Poster Session

Survival of young black males with metastatic clear cell renal cell carcinoma.
First Author: Claud Grigg, Levine Cancer Institute, Atrium Health,
Charlotte, NC

Background: Black men have the highest incidence of clear cell renal cell carcino-
ma (ccRCC) and have a worse prognosis than women or White patients in the cu-
rative setting. We previously reported that women with metastatic ccRCC have an
inferior prognosis to men which is dynamic with age. The prognosis of Black pa-
tients with metastatic ccRCC is not well described. Methods: Clinicopathologic
features and survival of patients diagnosed with clinical stage IV ccRCC between
2004-2016 were obtained from the National Cancer Database (NCDB). Patients
were stratified according to their age at diagnosis, race, and sex. Uni- and multi-
variable chi-square, logistic regression, and overall survival (OS) analyses were
used for comparisons. Results: In this cohort, there were 900 Black men, 461
Black women, 13,422 White men, and 6363 White women. Black patients were
less likely to have private insurance, lung metastases, or to live in high income zip
codes and were more likely to have liver metastases. Compared to White race,
Black race was associated with worse OS in the overall cohort (HR 1.17 [95% CI
1.10-1.24], p<0.001; multivariate HR 1.14 [95% CI 1.06-1.21], p<0.001)
and in a smaller cohort limited to patients receiving systemic therapy as their ini-
tial treatment modality (n=10,869; HR 1.22 [95% CI 1.11-1.33], p<0.001).
Within age groups, the highest disparity was observed among younger patients
(<50yr: median OS 12.0 vs 22.1mo, p=0.004; 50-64yr: 14.6 vs 20.7mo,
p=0.0001; >65yr 9.7 vs 14.5mo, p=0.002). When stratified by age and race,
males had similar or superior survival compared to females in most subgroups,
however Black males under 50yrs had markedly inferior OS compared with Black
females (median OS 10.4mo vs 17.1mo for Black females, p=0.0083) and com-
pared with White patients (Table). Conclusions: Young Black males with metastat-
ic ccRCC demonstrate remarkably poor OS in this cohort; whereas males
otherwise have a more favorable prognosis. Potential hypotheses to explain this
disparity include differences in obesity and smoking incidence in this population
as well as unmeasured factors impacting access to care. Research Sponsor:
None.

Age Race Sex n Median OS [mo] (95% CI) 24m OS [%] (95% CI) 60m OS [%] (95% CI) Log-rank p-value

18-49 Black Female 60 17.1
(10.4-47.2)

42.6
(29.6-54.9)

32.9
(20.5-45.9)

0.0083

Male 118 10.4
(8.2-14.8)

28.6
(20.7-37.1)

11.7
(5.9-19.8)

White Female 509 23.2
(17.8-27.1)

49.0
(44.4-53.3)

28.2
(24.0-32.6)

0.6267

Male 1445 22.1
(20.4-24.0)

47.6
(45.0-50.2)

26.2
(23.7-28.8)
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Racial differences in the natural history of small renal masses: A prospective
registry study. First Author: Joseph G. Cheaib, Johns Hopkins, Baltimore,
MD
Background: Patients with small renal masses (SRM) can be managed conservatively by
active surveillance (AS) or active treatment. A subset of patients who elect for AS under-
go delayed intervention, either due to progression or other factors. Using a large, pro-
spective registry of patients with SRMs we characterize differences in SRM growth
trajectories on AS and pathologic differences among resected SRMs between African
Americans (AA) and Caucasians. Methods:We stratified patients enrolled in the prospec-
tive Delayed Intervention and Surveillance for Small Renal Masses (DISSRM) registry by
race. DISSRM includes AS, primary intervention (PI), and delayed intervention (DI).
The growth rate for patients who elected for AS was compared between AA and Cauca-
sian patients. Pathologic features among patients who underwent PI or DI were com-
pared by race. Results: We enrolled 745 patients in DISSRM who were either AA (n =
117, 15.7%) or Caucasian (n = 628 (84.3%)), with median follow-up of 3.3 years [IQR
1.5-6.6]. 410 patients elected for AS (84% Caucasian, 16% AA) and 401 opted for PI
(n = 335) or DI (n = 66) (86% Caucasian, 14% AA). Within the AS cohort, no differ-
ences were seen in age, comorbidities, or tumor size, though Caucasians were more
male-predominant (60.9% vs. 38.5%, p = 0.001), and body mass index was higher
among AA (p = 0.03). Median overall growth rate for AA vs Caucasian was 0.04 cm/year
[-0.03-0.3] vs 0.1 cm/year [0-0.33], p = 0.2 (Figure).In the DI arm, median time to in-
tervention was 12.5 months, with HR (AA vs Caucasian) being 0.32 (0.13-0.82), p =
0.02. There were no differences in baseline clinical characteristics or tumor size in the
DI or PI arm, however AA were more likely to undergo radical nephrectomy (24.6% vs.
10.4%, p = 0.01). pT stage and grade were similar between groups, and papillary his-
tology was more common among AA (34.1% vs 19.9%, p = 0.007). There were 31
deaths among patients undergoing intervention, which was significantly worse for AA af-
ter multivariable adjustment (HR 2.51, p = 0.025). Conclusions: Using the largest pro-
spective registry of SRM, we found the natural history of SRM on AS to be similar
between AA and Caucasians. However, histology, surgical approach, and survival dif-
fered between groups, with worse OS among AA. Further socioeconomic and molecular
analyses will help elucidate biological differences and identify strategies to improve out-
comes among patients with SRM. Research Sponsor: None.
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Clinicopathologic and survival differences between African Americans and
Caucasians with renal cell carcinoma. First Author: Shirley Wang, Johns
Hopkins, Baltimore, MD
Background: The incidence of renal cell carcinoma (RCC) has gradually increased over
the past decades, particularly among African Americans (AA). Lifestyle and other factors
such as high blood pressure and tobacco exposure are associated with its incidence. We
aim to compare differences in clinicopathologic characteristics and survival outcomes
between AA and Caucasian patients undergoing nephrectomy for RCC. Methods: A retro-
spective single institutional analysis was performed on AA or Caucasian patients under-
going nephrectomy for RCC between 1996 and 2021. Baseline clinical and pathologic
characteristics were compared by race. Survival outcomes, including cancer-specific
survival (CSS) and overall survival (OS), were assessed by Kaplan-Meier methods and
multivariable Cox regression analysis (MVA). Results: We included 2,439 patients (445
AA, 1987 Caucasians). AA patients were female-predominant compared to Caucasians
(54.8% vs. 35.7%, p<0.01). AA patients were more likely to have a history of hyperten-
sion (44.0% vs. 40.3%, p<0.001) and diabetes (14.4% vs. 11.4%, p<0.001). Cauca-
sian race was associated with higher pathologic stage (p<0.001), positive nodal status
(3.8% vs. 1.1%, p=0.016), and metastatic disease at presentation (3.7% vs. 1.8%,
p=0.042). AA had more papillary variant compared to Caucasians (36 v 15.7%,
p<0.01). The 5-year CSS across all stages was better for AA vs. Caucasians (93.1% vs.
89.7%, p=0.01), but after adjusting for covariates, race was not significant for CSS on
MVA (HR 0.89 (95% CI 0.57-1.38), p=0.8). Similar findings were seen in OS. We per-
formed additional sub-analyses on patients with stage pT1a (n=665) and locally ad-
vanced (pT3-4, n=431) clear cell RCC. Among these sub-groups, no significant
differences were seen by race. Conclusions: Within our institutional cohort, AA patients
with RCC undergoing nephrectomy did not exhibit worse pathologic characteristics at
presentation or inferior survival outcomes compared to their Caucasian counterparts.
There were notable differences among baseline clinical characteristics and histology by
race. Socioeconomic and molecular analyses will help elucidate biological differences
and identify socially actionable strategies to improve outcomes among patients with
RCC. Research Sponsor: None.
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Clinical characteristics of patients with collecting duct carcinoma. First
Author: Li Zhou, Key Laboratory of Carcinogenesis and Translational
Research (Ministry of Education/Beijing), Department of Genitourinary
Oncology, Peking University Cancer Hospital & Institute, Beijing, China

Background: Collecting duct carcinoma (CDC) is traditionally classified as a rare
renal cell carcinoma. It comprised less than 2% of all renal cell carcinoma but
presented a highly aggressive clinical course1. The natural history of CDC was
merely described in small-sample retrospective studies because of its low inci-
dence. Methods: We retrospectively collected clinicopathological data of patients
(pts) diagnosed with CDC in our center from 2006 to the present. Histological di-
agnoses of all patients with CDC were confirmed by two senior urologic patholo-
gists. Results: CDC was found in 58 pts (60% males and 22% over 65 years old).
Most started with hematuria, low back pain, or systemic symptoms; 7 pts (12%)
had no clinical symptoms. 67% pts underwent partial or radical resection of the
kidney. 39.7% pts had distant metastases at diagnosis. Among the 35 pts with
no distant metastasis at diagnosis, 18 (51%) had positive regional lymph nodes,
22 (63%) had locally advanced T stage (T3 or T4), and 18 (51%) were G3/4 by
Fuhrman or WHO/ISUP. For pts undergoing radical nephrectomy, the median dis-
ease-free survival (DFS) was 6.3 mos (95%CI: 0.2, 12.4), and the median OS
was 22.5 mos (95%CI: 16.6, 28.4), which were significantly related to T stage
(P = 0.033 and 0.001). For pts after metastasis (56 cases), the most common
sites of recurrence and metastasis were lymph nodes (55%), lung (46%), bone
(36%), liver (16%), adrenal glands (7%), and local recurrence (20%). The medi-
an OS after metastasis was 11.3 mos (95%CI: 9.5, 13.0). Among the locally ad-
vanced or metastatic pts, 33 received gemcitabine + cisplatin combined with
sorafenib as the first-line therapy. There were 8 PR and 17 SD. The ORR was
24.2%, DCR was 75.8%, and median PFS was 6.1 mos (95% CI: 4.7, 7.5). The
median OS was 12.1 mos (95% CI: 8.6, 15.5). In 2 pts receiving anti-PD-1
monoclonal antibody combined with axitinib, 1 case had PR and 1 obtained SD
with tumor shrinking. They are still under follow-up. Conclusions: CDC is prone to
be diagnosed at a late stage and develop metastases. There is currently no stan-
dard treatment for metastatic patients; gemcitabine + cisplatin combined with
sorafenib can be tried in the first-line setting. Anti-PD-1 plus axitinib showed
promising efficacy in cases of CDC, and a larger sample is needed for verification.
Research Sponsor: None.
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Growth kinetics and progression rates of cystic renal masses on active
surveillance. First Author: Justin Tse, Stanford University, Stanford, CA
Background: The Bosniak classification is used to risk stratify the probability of
cancer among cystic renal masses using CT or MRI and assigns a class ranging
from I-IV. Bosniak III and IV masses have the highest probabilities of cancer and
are treated similarly to solid renal masses per 2021 American Urological Associa-
tion (AUA) Guidelines. The purpose of this study was to determine the growth ki-
netics and progression rates of unresected Bosniak III and IV masses defined by
Bosniak Classification, version 2019 (v2019). Methods: In this retrospective and
IRB-approved study, CT and MRI images of 107 cystic renal masses from 100
patients (34 women, 66 men; range 28-92 years) with unresected Bosniak III
and IV masses from 2005-2021 were reviewed. Cystic renal masses on baseline
imaging were assigned a category based on v2019 by two abdominal radiologists,
with discrepancies resolved by a third, such that each mass had a single Bosniak
class assignment. Mass dimensions over serial imaging were measured using or-
thogonal planes by a radiologist with 3D laboratory training. Linear growth rate
(mm/year) and volumetric growth rate (mL/year) were calculated. “Progression”
off of active surveillance was defined as any of the following: linear growth rate >
5 mm a year, volume doubling rate ≤ 1 year, or increased stage based on TNM.
Results: 107 cystic renal masses were categorized as 51 Bosniak III and 56 Bos-
niak IV masses on baseline exam. Median follow-up time was 406 days. Linear
growth rate for Bosniak III masses was 0.4 ± 4.3 mm/year while linear growth
rate for Bosniak IV masses was 2.3 ± 4.9 mm/year (p = 0.036; Student’s t-test).
12/51 (24%) Bosniak III masses progressed based on above definitions while 26/
56 (46%) Bosniak IV masses progressed (p = 0.016; Fisher’s exact test). 13
masses upgraded from a Bosniak III to IV during surveillance, but category up-
grades were not associated with progression (p = 0.131; Fisher’s exact test). 2
patients developed lung metastases; both masses were Bosniak IV and were biop-
sy proven papillary and clear cell renal cell carcinomas. Conclusions: Although
currently treated similarly by AUA Guidelines, unresected Bosniak IV masses
grow faster than Bosniak III masses and are more likely to progress off of active
surveillance. Research Sponsor: None.
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Real-word evidence in patients treated with pazopanib for advanced/
metastatic renal cell carcinoma (mRCC): The APOLON study. First Author:
Antoine Thiery-Vuillemin, University Hospital Jean Minjoz, Besançon,
France
Background: The efficacy and safety of pazopanib (PZP) have been evaluated in pivotal
randomized, clinical trials Real-world evidence (RWE) is required to further assess its
use, effectiveness and safety in mRCC in clinical routine practices. Methods: APOLON
is a non-interventional, multicentric prospective study with mRCC patients who receive
frontline PZP treatment. The study is designed to assess PZP Progression-Free Survival
(PFS) (under treatment), Overall Survival (OS), Objective Response Rate (ORR) as-
sessed by investigators, tolerability and subsequent post-pazopanib therapy sequences.
Impact of COVID-19 on patient’s care was also assessed. Eligible patients were re-
cruited from Nov 2017 to Jan 2019 in 55 participant sites in France. This interim anal-
ysis presents results 30 months (mo) after last patient was enrolled in the study.
Results: The 217 patients were 71.1% males, with a median age of 69.6 years and had
mRCC with a favourable (27.1%), intermediate (52.1%) or poor (20.8%) IMDC risk
score according to physician. ECOG-PS was 0, 1 and ≥2 in respectively 43.3%, 39%
and 17.6% of patients. Metastases were mainly located in lungs (64.1%), bones
(28.6%), mediastinal (18%)/abdominal (17.1%). Patients had an history of partial/total
nephrectomy in 54.8% of cases and previous local treatments for metastases in
27.6%. Median PFS, assessed by investigator, was 10.5 mo (95%CI: 9-12.4), similarly
in patients < 65-year-old (YO) with 11.3 mo (95%CI: 7-16.3) and in those ≥ 65 YO with
9.9 mo (95%CI: 8.9-12). When assessed according to the IMDC risk score, mPFS was
18.1 mo (95%CI: 9.9-23.3) in favourable, 11.5 mo (95%CI: 8.7-14.4) in intermediate
and 6.2 mo (95%CI: 3.5-9.5) in poor mRCC. The median OS was 27.3 mo (95%CI: 24.3
- ND). Investigator-assessed ORR was 48.3% with a CR in 6 patients (3.5%) and a PR
in 77 (44.8%). After a median treatment duration of 10.1 mo, 190 patients (87.6%)
discontinued PZP and 67.9% received at least one post-PZP line. Second line post-PZP
consisted in nivolumab (71.3%), cabozantinib (14.7%), sunitinib (7%) or other (7%).
Adverse Event (AE) leading to PZP dose reduction and discontinuation were reported in
42% and 40.9% of patients and treatment-related serious AE in 22.2% of patients. No
safety signal was newly identified. The impact of the Covid 19 pandemic was limited on
patients’ cares and study follow-up. Visits during the pandemic included 84.1% of tu-
mour evaluation. For 29 patients (14.1%), follow-up visits were carried out as a telecon-
sultation. Few patients (5,7%) had no visits during the pandemic. Conclusions: The
APOLON study confirms PZP effectiveness and safety in patients with mRCC in real-life
setting. The efficacy of pazopanib remains significant in patients aged 65 years and old-
er. It is highly associated with risk score. The COVID pandemics had limited impact on
patients’ cares. Research Sponsor: Novartis Pharma.
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Factors associated with the quality of end-of-life care for patients with
metastatic renal cell carcinoma. First Author: Hannah Elizabeth
Dzimitrowicz, Duke Cancer Institute, Duke University, Durham, NC
Background: Although oral anti-cancer agents (OAAs) have improved outcomes for pa-
tients with metastatic renal cell carcinoma (mRCC), most patients still die from the dis-
ease. High quality end-of-life (EOL) care remains a crucial component of optimal care
for patients with mRCC, but neither it nor systemic therapy use at EOL have been well
characterized in these patients. Methods: We conducted a retrospective study of dece-
dents with mRCC in 2 cohorts analyzed in parallel: 1) patients aged ≥18 years (diag-
nosed with RCC in 2004 through 2015) drawn from the University of North Carolina
Cancer Information Population Health Resource (NC-CIPHR) and 2) patients aged ≥66
years (diagnosed with RCC in 2007 through 2015) from SEER-Medicare. OAA use was
measured from date of mRCC diagnosis until 30 days prior to death. We assessed use of
hospice in the last 30 days of life as well as established measures of low EOL care quali-
ty: receipt of systemic therapy, hospital admission, and ICU admission in last 30 days
of life, and death in hospital. Multivariable logistic regression was used to estimate
odds ratios (OR) and 95% confidence limits (95%CL) for associations between OAA
use, patient and provider characteristics, and EOL care quality in both cohorts. Results:
We identified 410 (NC-CIPHR) and 1508 (SEER-Medicare) patients with median ages
of 69 and 75 years, respectively. 53.4% and 43.5% of decedents received an OAA in
NC-CIPHR and SEER-Medicare, respectively. OAA use was associated with increased
systemic therapy in the last 30 days prior to death in both datasets, increased hospice
in the last 30 days prior to death in SEER-Medicare, and increased death in hospital in
NC-CIPHR. OAA use was not associated with inpatient or ICU admission near EOL in
both cohorts. Older patients were less likely to receive chemotherapy, be admitted, or
die in the hospital near EOL in both cohorts. Dual-enrolled beneficiaries (Medicare and
Medicaid) had decreased likelihood of hospice use in 30 days prior to death (OR =
0.71; 95%CL: 0.54, 0.94) and increased death in hospital (OR = 1.40; 95%CL: 1.02,
1.93) in SEER-Medicare. Conclusions: Patients with mRCC who received OAAs were
more likely to receive systemic therapy at the EOL, however, they were also more likely
to receive hospice care at EOL in the SEER-Medicare cohort with no differences in hos-
pitalization near EOL. Future directions include characterization of EOL care in the era
of immunotherapy treatments. Research Sponsor: U.S. National Institutes of Health.

Association of OAA use with EOL care.

EOL Outcome NC-CIPHR: OR (95% CL) SEER-Medicare: OR (95% CL)

Systemic therapy in last 30 days prior to death 2.58 (1.35, 4.91) 2.00 (1.50, 2.66)

Hospice in last 30 days prior to death 1.19 (0.76, 1.86) 1.30 (1.04, 1.61)

Hospitalization in last 30 days prior to death 1.22 (0.77, 1.94) 1.02 (0.82, 1.27)

ICU admission in last 30 days prior to death 1.65 (0.85, 3.20) 1.07 (0.81, 1.41)

Death occurring in hospital 1.84 (1.03, 3.28) 0.88 (0.67, 1.14)
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Avelumab plus axitinib in advanced renal cell carcinoma (aRCC): 12-month
interim results from a real-world observational study in the United Kingdom.
First Author: Paul D. Nathan, Mount Vernon Cancer Centre, Northwood,
United Kingdom
Background: The combination therapy avelumab + axitinib (A + Ax) has demonstrated superior
progression-free survival (PFS) and objective response rate (ORR) benefit across all Internation-
al Metastatic RCC Database Consortium (IMDC) risk groups (favourable, intermediate, and
poor) vs sunitinib in patients with previously untreated aRCC. A + Ax is now approved and
funded in the UK; on 29 October 2019, the European Commission approved A + Ax for first-
line treatment of adult patients with aRCC, and it has been funded by the Cancer Drugs Fund
since 30 July 2020. Here we report 12-month real-world outcomes of A + Ax in patients with
aRCC in the UK. Methods: Patients ≥18 years with diagnosed aRCC who initiated A + Ax treat-
ment outside of a clinical trial on or after 1 August 2019 via an early access to medicines
scheme were recruited at 4 UK sites. Patient informed consent was obtained. Primary end-
points of interest include overall survival (OS), best response, PFS and ORR at 12 months. De-
scriptive statistics are provided. Recruitment is ongoing until Jan 2022 and follow-up until July
2023. Results: This analysis includes 36 patients with a minimum 12 month follow up. Median
age at baseline was 66.2 (range, 39.8-84.1) years. 78% were male, 69% were White, and 6%
were Asian/Asian British; ethnicities of 25% of patients were not recorded. Patient IMDC risk
statuses were: 39% favourable, 42% intermediate, 17% poor, and 3% unknown; 89% had an
ECOG PS of 0 or 1. Median time between aRCC diagnosis and A + Ax initiation was 1.8
months. Most patients had clear cell (72%) or other (25%) histology, had undergone nephrec-
tomy (61%), and had 1 or 2 sites of metastatic disease (69%). The most common metastatic
sites were lung (50%), bone (36%), and lymph node (25%). The 12 month OS rate was 86%
(95% CI 74.8-97.4), and ORR was 53% (95% CI 36.5-69.1) with 6% achieving a complete
response and 47% achieving partial response. Median duration of follow up and PFS was 12
months. Best responses within 12 months of observation were: complete response = 2 (6%),
partial response = 17 (47%), stable disease = 14 (39%), and progressive disease = 3 (8%). At
the time of the first and second infusions, 39% of patients received Ax at the starting dose of 5
mg twice daily, 47% had a dose escalation, and 14% had a dose reduction. Infusion-related re-
actions (IRRs) were recorded in 9 patients (25%) in the first 12 months, with 10 events total.
All 10 IRRs required the use of high-dose corticosteroids. Median time from A + Ax initiation to
IRR was 1.3 months. A + Ax was discontinued in 1 patient (3%) due to toxicity and 4 patients
(11%) due to disease progression. Conclusions: In this real-world study of A + Ax treatment in
the UK, A + Ax displayed comparable clinical responses to previously published data. OS,
ORR, and best response figures were in line with published randomised controlled trials, which
is encouraging in a nontrial population. Research Sponsor: This study was sponsored by Pfizer,
as part of an alliance between Pfizer and the healthcare business of Merck KGaA, Darmstadt,
Germany (CrossRef Funder ID: 10.13039/100009945).
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Real-world assessment of changing treatment patterns and sequence for
patients with metastatic renal cell carcinoma (mRCC) in the first-line (1L)
setting. First Author: Neil J. Shah, Memorial Sloan Kettering Cancer
Center, New York, NY
Background: Several immune-oncology (IO) agents and/or tyrosine kinase inhibitors (TKIs) have
received approval for treatment of mRCC in 1L setting by Food and Drug Administration (FDA)
over last few years. Limited data exists on evolving real-world treatment patterns and sequence
in mRCC patients receiving these agents, especially at the community oncology setting. Meth-
ods: We used data from The US Oncology Network of over 1,300 providers from over 480 sites
across United States from 01/01/2018 to 12/31/2020 (study period). Eligible study popula-
tion included mRCC patients who received ipilimumab + nivolumab (Ipi+nivo) (IO+IO); pem-
brolizumab + axitinib (Pembro+axi) (IO+TKI); and axitinib (Axi) or cabozantinib (Cabo) or
pazopanib (Pazo) or sunitinib (Suni) (TKIs monotherapy) in 1L setting until 09/30/2020. De-
scriptive statistics were used for cohort characterization. Results: We identified 3,756 mRCC
patients, of which 1,538 were eligible including 42% (n=641) IO+IO, 18% (n=279) IO+TKI,
and 40% (n=618) TKI monotherapy. The median age for the entire cohort was 67.1 years
(range 25.0, 93.3), 70% (n=1,076) were male, 70% (n=1,081) were white, 38% (n=587)
had BMI ≥ 30 and 79% (n=1,208) had clear cell histology. Among entire cohort, 87%
(n=1,338) had intermediate/poor risk score as per International mRCC Database Consortium
risk model. We noted a trend towards increased utilization of IO+IO and IO+TKI following their
respective FDA approvals (IO+IO: April 2018, IO+TKI: April 2019) (Table). During the study
period, overall, 35% (n=535), 12% (n=184), and 4% (n=62) mRCC patients received second-
line (2L), third-line (3L) and fourth-line (4L) treatments, respectively. Cabo (49%) and pazo
(12%); cabo (51%) and ipi+nivo (23%); and nivo (45%) and ipi+nivo (20%) were the most
common 2L treatments in IO+IO, IO+TKI, and TKI monotherapy cohorts, respectively. Conclu-
sions: This large real-world study examined use of new FDA approved mRCC treatments and
their impact on treatment paradigm. The results show a rapid adaptation of these newer treat-
ments in the community oncology settings. A longer follow-up is needed to assess their clinical
impact and optimal treatment strategy in subsequent setting. Research Sponsor: Merck Sharp
& Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Overall
(n=1,538) IO+IO (n=641) IO+TKI (n=279) TKIs mono (n=618)

Index date year, (row%) 2018 (N=474) 171 (36%) - 303 (66%)

2019 (N=577) 270 (47%) 119 (21%) 188 (33%)

2020 (N=587)
*

200 (41%) 160 (33%) 127 (22%)

Received 2nd Line treatments,
(column %)

535 (35%) 247 (39%) 53 (19%) 235 (38%)

Top 5 treatment sequence, (column
%)

Cabo (n=120, 49%) Cabo (n=27, 51%) Nivo (n=105, 45%)

Pazo (n=30, 12%) Ipi+nivo (n=12, 23%) Ipi+nivo (n=46,
20%)

Pembro+axi (n=25,
10%)

Everolimus+Lenvatinib
(NR)

Cabo (n=15, 6%)

Axi (n=19, 8%) Nivo (NR) Pembro+axi (n=14,
6%)

Suni (n=17, 7%) Suni (NR) Pazo (n=12, 5%)

*: Until 9/30/2020 NR – Not reportable, <5 patients.
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Effectiveness of first-line therapy in patients with advanced non-clear renal
cell carcinoma (nccRCC). First Author: Sophie Laramee, McMaster
University, Hamilton, ON, Canada
Background: Current treatment principles for advanced nccRCC have been largely extrapolated
from guidelines for clear cell RCC. Given the emerging randomized data for select nccRCC sub-
types, real-world outcomes for these patients are informative particularly in the contemporary
checkpoint inhibitor era. Methods:We performed an analysis using the Canadian Kidney Cancer
information system (CKCis), a prospective database involving 14 academic centers, on nccRCC
patients undergoing first-line systemic therapy between January 2011 – December 2019.
Treatment groups were defined as receipt of: vascular endothelial growth factor receptor tyro-
sine kinase inhibitors (VEGF-TKI), mammalian target of rapamycin inhibitors (mTORi), and PD-
1/PD-L1 immune checkpoint inhibitors (ICI, mono- or combination therapy). Primary outcome
was 1-yr overall survival (OS) rate. Secondary outcomes were median time to treatment failure
((TTF, months), defined as treatment discontinuation, change or death) and objective response
rate (ORR, %). Results: We identified 265 nccRCC patients: 204 (77.0%) received VEGF-TKI,
19 (7.2%) received mTORi and 42 (15.8%) received ICI-based first-line therapy (Table). Over-
all, median age was 64 years, 75% were male, 84% were classified as IMDC intermediate/poor
risk, and 16% underwent prior nephrectomy. Twenty-three percent of patients were enrolled in
clinical trials. Patients received primarily sunitinib (81%) or pazopanib (15%) in the VEGF-TKI
group (other: 4%), while mTORi-treated patients received temsirolimus (74%) or everolimus
(26%). For the ICI-based treatment group, most patients received combination therapy as ipili-
mumab-nivolumab (71%) or pembrolizumab-axitinib (26%), with 3% receiving ICI monother-
apy. 1-yr OS was 65.2% for VEGF-TKI, 57.9% for mTORi and 69.0% for ICI-treated patients.
Median TTF was 3.3 for VEGF-TKI, 3.5 for mTORi and 7.1 mos for ICI-treated patients. ORR
was 17%, 5%, and 37% respectively for the VEGF-TKI, mTORi and ICI-treated groups. Conclu-
sions: We describe the effectiveness of first-line therapy for patients with nccRCC from a na-
tional database. This real-world data suggests an association between first-line ICI-based
therapies and improved outcomes, albeit with cabozantinib not available for the indication dur-
ing this time. Our data supports consensus recommendations for preferred use of ICI-based or
VEGF-TKI over mTORi as first-line therapy in nccRCC. Research Sponsor: None.

VEGF-TKI mTORi ICI

Median FU (months) 20.5 12.5 27.9

IMDC favorable 27 (16.9%) 1 (5.9%) 7 (17.1%)

IMDC intermediate 85 (53.1%) 10 (58.8%) 20 (48.8%)

IMDC poor 48 (30.0%) 6 (35.3%) 14 (34.1%)

Papillary (I, II, NOS) 68 (33.3%) 9 (47.4%) 12 (28.6%)

Chromophobe 27 (13.2%) 3 (15.8%) 3 (7.1%)

Collecting duct 2 (1.0%) 0 0

Translocation 2 (1.0%) 0 0

Unclassified 74 (36.3%) 5 (26.3%) 17 (40.5%)

Other 31 (15.2%) 2 (10.5%) 10 (23.8%)
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Healthcare resource utilization (HRU) and costs among patients with Von
Hippel-Lindau disease (VHL)-associated renal cell carcinoma (RCC): A
retrospective administrative claims analysis. First Author: Eric Jonasch,
The University of Texas MD Anderson Cancer Center, Houston, TX
Background: VHL disease is an inherited condition characterized by the formation of benign
and malignant tumors in multiple organs, and RCC affects up to 40-70% of patients with VHL
disease. However, real-world evidence on HRU and direct healthcare costs related to VHL-RCC
is lacking. This study sought to address the gap in the literature by evaluating HRU and health-
care costs associated with the disease. Methods: Patients with VHL disease were identified from
the Optum Clinformatics claims data using an algorithm based on combinations of manifesta-
tions of the disease. Among the patients identified, those with at least 1 diagnosis of RCC were
further selected. The index date was defined as the date of first observed RCC diagnosis in the
data, and the study period extends up to 5 years after index date or the end of continuous en-
rollment, whichever was earlier. A minimum continuous enrollment of 12 months prior to and
3 months after the index date was required. All-cause and RCC-related HRU and healthcare
costs were evaluated among eligible patients with VHL-RCC. HRU was expressed as events per
person-month and cost was expressed as average monthly cost. HRU and healthcare costs re-
lated to other VHL disease-related tumors were also assessed, including central nervous system
(CNS) hemangioblastomas (Hb), retinal Hb, and pancreatic neuroendocrine tumors (pNETs).
Results: 160 patients with VHL-RCC were included in the analyses. Mean age of the patients
was 51.5 years and 89 (56%) were male. During the study period, patients with VHL-RCC in-
curred 0.10 hospitalizations (0.52 inpatient days), 1.49 outpatient visits, 0.09 emergency de-
partment (ED) visits, and 0.17 other medical visits per person-month on average. This
translated to a monthly all-cause healthcare cost of $4,276, which included $2,222 inpatient,
$1,318 outpatient, $188 ED, $63 other medical visits, and $485 pharmacy costs. $1,627
out of the all-cause cost per month was RCC-related, which was mainly driven by inpatient
costs for RCC ($1,184/month). There were also notable costs associated with other tumor
types: $2,159/month for CNS Hb , $601/month for retinal Hb, and $3,306/month for pNETs
on average. Among patients with VHL-RCC who received surgical procedures for different tu-
mors, the average hospitalization or outpatient visit costs were $28,356 for nephrectomies,
$70,515 for CNS Hb surgeries, $2,887 for laser therapy of retinal Hb, and $81,825 for pNET
surgeries. Conclusions: VHL-RCC is associated with significant HRU and healthcare costs due
to the needs of managing RCC as well as tumors in other organs caused by VHL disease. This
highlights the multi-disciplinary nature of VHL disease and the need for novel effective thera-
pies to prevent or delay the recurrence of VHL-related tumors in order to mitigate the economic
burden related to the disease. Research Sponsor: Merck Sharp & Dohme Corp.
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Patient-reported experience of diagnosis, management, and burden of renal
cell carcinomas: Results >2,000 patients in 41 countries, with focus on
older patients. First Author: Rachel H. Giles, University Medical Center
Utrecht, Utrecht, Netherlands
Background: Renal cell carcinoma (RCC) is increasing in global prevalence, thereby in-
creasing burden to health systems, and most of all, to individual patients and their fami-
lies. Little is known about the variations in patient experience and best practices among
countries. Here, we report on the second biennial Global Patient Survey on the diagno-
sis, management, and burden of Renal Cell Carcinomas conducted by the International
Kidney Coalition (IKCC) worldwide in 13 languages. The aim of the survey was to im-
prove collective understanding and to contribute toward the reduction of the burden of
kidney cancer around the world. Methods: A 35-question survey on the diagnosis, man-
agement, and burden of RCC was designed by a multi-country steering committee to
identify geographic variations in 6 topics: patient education, experience and awareness,
access to care and clinical trials, best practices, quality of life, and unmet psychosocial
needs. The survey was distributed to patients with kidney cancer and their caregivers in
13 languages, through IKCC’s 46 Affiliate Organisations and social media from 29 Oct
2020 to 5 Jan 2021. Results: 2,012 responses came from 41 countries . Survey results
were analysed using cross-tabulations by an independent third-party organisation. The
full global report is publicly available, as well as 7 individual country reports where at
least 100 responses were received. 42% reported that the likelihood of surviving their
cancer beyond 5 years was not explained Just over half (51%) reported that they were
involved as much as they wanted to be in developing their treatment plan. 56% experi-
enced barriers to their treatment 41% indicated that “No one” discussed cancer clini-
cal trials with them 31% were invited to take part in a clinical trial 45% self-reported
that they were insufficiently active 50% indicated that they ‘very often’ or ‘always’ expe-
rienced disease-related anxiety. 26% ‘very often’ or ‘always’ experienced stress related
to financial issues 55% indicated that they ‘very often’ or ‘always’ experienced a fear of
recurrence 52% reported having talked to their doctor/healthcare professional about
their concerns 48% had been offered a biopsy in the past with only 3% refusing; 47%
would be willing to undergo biopsy in the future Patients aged ≤65 experienced more
barriers to quality care, understood their disease less well, and experienced a longer
time to diagnosis. Conclusions: The IKCC and its global affiliates will be using the results
to ensure that patients’ voices are heard. Actionable points will suggest future projects.
Individual countries can use their reports to advance their understanding of patient ex-
periences and to improve local care . Research Sponsor: International Kidney Cancer
Coalition, Pharmaceutical/Biotech Company.
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Health-related quality of life (HRQoL) in previously untreated patients with
advanced renal cell carcinoma (aRCC) in CheckMate 214: Five-year follow-
up results. First Author: David Cella, Robert H. Lurie Comprehensive
Cancer Center, Northwestern University, Chicago, IL
Background: Nivolumab + ipilimumab (N+I) demonstrated durable, long-term survival in the
phase 3 CheckMate 214 trial as first-line treatment for intermediate/poor (I/P)-risk patients
(pts) with aRCC. After a minimum follow-up of 5 years, N+I maintained superior overall survival
and response benefits vs sunitinib (S) in both I/P-risk pts and across all randomized pts. We re-
port the HRQoL results from the 5-year follow-up. Methods: Pts were randomized 1:1 to receive
N 3 mg/kg + I 1 mg/kg every 3 weeks (wks) for 4 cycles followed by N 3 mg/kg every 2 wks or S
50 mg/d orally for 4 wks (6-wk cycle). HRQoL was assessed using the FKSI-19, FACT-G, and
EQ-5D-3L instruments at baseline (BL) and on day 1 of wks 1 and 4 of the first 2 cycles, on
day 1 of wks 1 and 5 of the next 2 cycles, and on day 1 of wk 1 of subsequent cycles. The anal-
yses included mixed-model repeated measures (MMRM) for change from BL across 59 months
(while on-treatment) and time to confirmed deterioration (TCD). Bother with treatment side ef-
fects (item GP5 in FKSI-19) was assessed using a generalized estimating equations model with
response dichotomized as minimal bother (“not at all” or “a little bit”) vs notable bother
(“somewhat”, “quite a bit”, and “very much”). Results: 1096 pts were randomized to N+I (I/P-
risk: 425; favorable [F]-risk: 125) and S (I/P-risk: 422; F-risk: 124). In the overall and I/P-risk
populations, N+I pts reported improved mean FKSI-19 total scores over time compared with a
decline observed with S. Overall changes from BL through 59 months favored N+I over S with
significant differences between arms observed for all outcomes (Table). Median TCD was signif-
icantly longer with N+I vs S for all FKSI-19 scores, as well as FACT-G total and physical do-
mains for both populations (P < 0.05). Pts in the N+I arm were 76% (odds ratio [95% CI]:
0.24 [0.16–0.35]) and 73% (0.27 [0.18–0.40]) less likely to be notably bothered by side ef-
fects than pts in the S arm in the total and I/P-risk populations, respectively. Conclusions: Pts
reported HRQoL benefits with N+I vs S. Treatment with N+I showed a decreased risk of being
bothered by treatment side effects and of experiencing clinically meaningful deterioration in
HRQoL in contrast with S. These results suggest that the superior efficacy of N+I over S comes
with the additional benefit of improved long-term HRQoL. Clinical trial information:
NCT02231749. Research Sponsor: Bristol Myers Squibb.

Selected MMRM results.

Least squares mean (95% CI) for treatment differences (N+I vs S)

Instrument All patients I/P risk

FKSI-19 Total 3.0 (2.0–3.9) 3.4 (2.3–4.5)

DRS 0.8 (0.4–1.2) 0.9 (0.4–1.3)

DRS-Physical 1.3 (0.7–1.9) 1.6 (0.9–2.2)

Functional WB 0.6 (0.3–0.9) 0.7 (0.4–1.0)

FACT-G Total 3.1 (1.6–4.6) 3.2 (1.5–4.9)

Physical WB 1.6 (1.1–2.0) 1.7 (1.2–2.2)

Functional WB 1.0 (0.4–1.6) 1.0 (0.3–1.7)

EQ-5D Visual analog scale 2.4 (0.4–4.5) 3.3 (1.0–5.6)

DRS, disease-related symptoms; WB, well-being.
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Characterizing IMDC prognostic groups in contemporary first-line
combination therapies for metastatic renal cell carcinoma (mRCC). First
Author: Matthew Scott Ernst, Tom Baker Cancer Center, University of
Calgary, Calgary, AB, Canada
Background: The combination of immuno-oncology agents (IO) ipilimumab and nivolu-
mab (IPI-NIVO) and combinations of IO with vascular endothelial growth factor targeted
therapies (IOVE) have demonstrated efficacy in clinical trials for the first-line treatment
of mRCC. This study seeks to establish real-world clinical benchmarks based on the In-
ternational mRCC Database Consortium (IMDC) criteria using vascular endothelial
growth factor targeted therapy (VEGF-TT) treated patients for context. Methods: The
IMDC database (IMDConline.com) was used to identify patients with mRCC who re-
ceived first-line IPI-NIVO, IOVE (axitinib/pembrolizumab, lenvatinib/pembrolizumab,
cabozantinib/nivolumab, or axitinib/avelumab) and VEGF-TT (sunitinib or pazopanib)
from 2002-2021. The primary endpoint was overall survival (OS) and was calculated
from time of initiation of first-line therapy to death or last follow up. Log-rank tests were
conducted to compare favorable, intermediate, and poor risk OS outcomes within treat-
ment groups. Overall response rates (ORR) and complete response (CR) rates were cal-
culated based on physician assessment of best clinical response. Results: In total, 692
patients received IPI-NIVO, 244 received IOVE, and 7152 received VEGF-TT. Baseline
characteristics for IPI-NIVO, IOVE, and VEGF-TT, respectively, were as follows: median
age (interquartile range) 63 (56-69), 64 (57-70), and 63 (56-70); male 72%, 74%,
and 72% (p=0.74); non-clear cell histology 15%, 10%, and 13% (p=0.15); sarcoma-
toid features 24%, 15%, and 13% (p<0.0001); brain metastasis 8%, 4%, and 8%
(p=0.04); liver metastasis 18%, 14%, and 18% (p=0.17); underwent nephrectomy
61%, 79% and 80% (p<0.0001). OS and ORR are reported in the table. P-values (log
rank) for OS between risk groups were significant for IPI-NIVO (p<0.0001), IOVE
(p=0.0005), and VEGF-TT (p<0.0001). Conclusions: These findings provide real-world
survival and response benchmarks for contemporary first-line mRCC treatments and
could be helpful for patient counselling. In addition, these findings mirror the efficacy
of combination therapies established in clinical trials against VEGF-TT monotherapy.
IMDC criteria continue to risk stratify patients in these novel combination therapies.
Research Sponsor: None.

IPI-NIVO n=692 IOVE n=244 VEGF-TT n=7152

IMDC Risk Favorable* Intermediate Poor Favorable Intermediate Poor Favorable Intermediate Poor

n
(%)

66
(10)

399
(58)

227
(33)

81
(33)

117
(48)

46
(19)

1290
(18)

3977
(56)

1185
(17)

12-month OS 94% 84% 60% 98% 91% 82% 92% 75% 38%

18-month OS 90% 77% 49% 94% 85% 75% 84% 64% 28%

CR (%) 4/55
(7)

16/342
(5)

4/186
(2)

5/72
(7)

4/100
(4)

0/39
(0)

39/1160
(3)

121/3446
(4)

23/1529
(2)

ORR (%) 24/55
(44)

139/342
(41)

61/186
(33)

44/72
(61)

59/100
(59)

17/39
(44)

456/1160
(39)

1156/3446
(34)

320/1529
(21)

*IPI-NIVO is not indicated in favorable risk patients and must be interpreted with caution.
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Real-world experience (RWE) of safety and efficacy of 6-weekly
pembrolizumab 400mg (pem6w) plus axitinib (axi) in patients (pts) with
advanced renal cell carcinoma (aRCC). First Author: Sonam Ansel, Beatson
West of Scotland Cancer Centre, Glasgow, United Kingdom
Background: The KEYNOTE 426 trial demonstrated pem 200mg plus axi twice daily (bd) is effective in
aRCC. Pharmacokinetic modelling of pem 400 mg every six weeks demonstrated similar observed expo-
sures to pem 200 mg every three weeks. In NHS Scotland, pem6w + axi was used during the COVID-19
pandemic to reduce hospital visits and for pts’ convenience. Here, we evaluate the RWE of pem6w + axi
in aRCC. Methods: Electronic medical records of pts on pem6w + axi between 1 May 2020 & 1 Jun
2021 in two large cancer centers in Scotland were analyzed retrospectively for pts’ characteristics,
treatment related adverse events (TRAE) and efficacy. Results: Total of 93 pts were identified (Table). At
data cut off of 8 Sep 2021, with a median follow-up of 7 months (mo) (inter-quartile range (IQR) 5 mo;
range 0-15 mo), 73 pts (78%) were alive. Clinician assessed radiological response was evaluable in 87
pts. Overall response rate (ORR) including partial response + complete response was noted in 49 pts
(56%) with median time to response of 80 days (d). Clinical benefit rate including pts with ORR and
stable disease was seen in 72 pts (83%). At data cut off, 24 pts (26%) had progressed with a median
time to progression of 117 d (IQR: 85d). Median overall and progression free survival were not reached
and follow-up continues. 81 pts (87%) had any grade and 28 pts (30%) had grade 3/4 TRAE. Immune
related AE (irAE) of any grade occurred in 60 pts (65%) and grade 3/4 in 19 pts (20%). Common grade
3/4 irAE were transaminitis (10%), colitis (8%), nephritis (2%) and skin (2%). 28 (30%) and 14 pts
(15%) respectively required steroids and hospitalisation for irAE with median hospital stay 6 d (range:
2-43 d). 10 pts suffered a second irAE requiring steroids and 5 pts had a second hospital stay with me-
dian hospital stay of 6 d. Any grade AE and grade 3/4 AE related to axi occurred in 67 (72%) and 14
pts (15%) respectively. Axi dose was escalated from 5mg to 7mg bd in 12 pts (13%), reduced to 3mg
bd in 35 pts (38%) and 2mg bd in 10 pts (11%). 21pts (23%) on Pem and 15pts (16%) on axi discon-
tinued treatment due to TRAE. Conclusions: Our RWE demonstrates that pem6w + axi appears to have
comparable safety profile to pem 200mg + axi reported in Keynote 426 study, with the added benefits
of less frequent hospital visits. Further follow up continues for efficacy in this heterogeneous pts popula-
tion. Pt characteristics, total=93 (%). Research Sponsor: None.

Age Median (range) years 61 (45-84)

Gender Male
Female

65 (69.4)
28 (30.6)

Performance Status 0
1
≥2

51 (54.8)
34 (36.6)
8 (8.6)

Histology Clear cell
Non clear cell/other

Sarcomatoid

74 (79.6)
19 (20.4)
11 (11.8)

Site of metastases Lung
Liver
Bone
Brain

69 (74.2)
13 (14.0)
25 (26.9)
9 (9.7)

IMDC score Favourable
Intermediate
Poor risk

15 (16.1)
46 (49.5)
32 (34.4)

Previous nephrectomy Yes

No

46 (49.5)

47 (50.5)
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Predictors of objective response to first-line immuno-oncology combination
therapies in metastatic renal cell carcinoma: Results from the international
metastatic renal cell database consortium (IMDC). First Author: Vishal
Navani, Tom Baker Cancer Center, University of Calgary, Calgary, AB,
Canada
Background: Predictors of objective response to first-line (1L) immuno-oncology (IO) combina-
tion therapies remain elusive. We sought to characterise clinical variables and their association
with investigator assessed best overall response. Methods: Using the IMDC, we retrospectively
identified patients treated with 1L ipilimumab nivolumab (IPI-NIVO) or approved IO/vascular
endothelial growth factor (VEGF) inhibitor combinations (IOVE). Patients were classified, per
RECIST v1.1, as responders (complete or partial response (CR or PR)) or non-responders (sta-
ble or progressive disease (SD or PD)). Logistic regression was used to adjust for IMDC criteria.
Results: Out of 1084 patients, 794 (73%) received IPI-NIVO and 290 (27%) received IOVE
(axitinib+pembrolizumab, cabozantinib+nivolumab, axitinib+avelumab, lenvatinib+pembroli-
zumab). Favourable, intermediate and poor IMDC risk comprised 147 (16%), 517 (55%) and
272 (29%) respectively. Of the 898 patients with evaluable responses, 37 (4%) achieved a
best response of CR, 343 (38%) PR, 315 (35%) SD and 203 (23%) PD. Corresponding medi-
an overall survival from time of 1L initiation was: not reached, 55.9, 48.1, and 13 months re-
spectively (logrank p < 0.0001). In a multivariable model, lung metastases and cytoreductive
nephrectomy (CN) (performed after diagnosis of metastatic disease and before 1L therapy) re-
tained independent association with response, after adjustment for IMDC criteria. Factors not
associated with response included (with univariable p values): gender (p = 0.58), age (p =
0.06), sarcomatoid histology (p = 0.99), smoking status (p = 0.39), liver (p = 0.63) and brain
(p = 0.12) metastases. As in the VEGF monotherapy era, improved IMDC prognostic risk was
associated with response. Results were similar when restricted to the IPI-NIVO cohort. Conclu-
sions: Presence of lung metastases, CN and better IMDC risk group are associated with a higher
probability of response to 1L immunotherapy combination regimens. Further work to identify
reliable predictors of response to guide treatment selection and patient counselling is war-
ranted. Research Sponsor: Alberta Cancer Foundation.

Clinical Variables

Univariable Final Multivariable Model*

Odds Ratio 95% CI p Value Odds Ratio 95% CI p Value
Sex Male vs Female 1.09 0.81-1.48 0.580

Clear Cell Clear Cell vs Non 1.71 1.07-2.71 0.024

Sarcomatoid Yes vs No 1.00 0.68-1.46 0.995

Cytoreductive Nephrectomy Yes vs No 1.57 1.13-2.19 0.007 1.47 1.02-2.11 0.038
Lung Mets Yes vs No 1.71 1.26-2.31 < 0.001 1.71 1.23-2.37 0.001

Bone Mets Yes vs No 0.75 0.56-0.99 0.049

Liver Mets Yes vs No 0.91 0.63-1.32 0.628

IMDC Poor vs Fav 0.45 0.29-0.71 < 0.001 0.41 0.26-0.64 < 0.001
IMDC Poor vs Int 0.65 0.46-0.90 0.010 0.62 0.44-0.87 0.006

*Only variables that retained significance in a multivariable model are shown.
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US physician perceptions of treatment decision making for advanced renal
cell carcinoma. First Author: Daniel M. Geynisman, Fox Chase Cancer
Center, Temple University Health System, Philadelphia, PA
Background: The immuno-oncology (IO) therapy combination nivolumab + ipilimumab, and the
IO-tyrosine kinase inhibitor (TKI) combination pembrolizumab + axitinib, received US FDA ap-
provals in 2018 and 2019, respectively, as first-line (1L) therapy for advanced renal cell carci-
noma (aRCC). We examined physician perceptions of concerns about and barriers to 1L
treatment by class of regimen (IO-IO, IO-TKI, and single-agent TKI [SA-TKI]) in the United
States. Methods: US-based oncologists treating ≥ 5 aRCC patients in the prior 12 months were
identified from the Cardinal Health network, a community of > 800 oncologists. Physicians
were surveyed about concerns in prescribing and barriers to treating by class (scale of 1–5; 1 =
no concern/not a barrier, 5 = most concerning/major barrier); mean scores are reported. Adverse
events (AEs) of concern were selected from a prespecified list and respondents rank-ordered
from most to least concerning by class. Physicians were also asked to gauge affordability and to
rank-order 13 characteristics to identify key factors in prescribing preference. The impact of
COVID-19 on aRCC care in practice was also assessed. Results: A total of 49 providers (84%
community, 16% academic) treating a median of 20 (IQR 14–30) aRCC patients from across
the United States participated. For IO-IO, the top 3 concerns in prescribing were AEs (4.3), pa-
tient out-of-pocket costs (OOP; 3.7), and unexpected late AEs (3.6), whereas patient OOP
(4.3), AEs (4.1), and patient adherence (3.9) were of most concern for IO-TKI. For SA-TKIs,
the top 3 concerns were patient adherence (3.9), patient OOP (3.9), and AEs (3.6). High pa-
tient OOP and impact on quality of life were the top 2 barriers in using IO-TKI therapy. The
most concerning AEs were colitis, pneumonitis, and hypertension for IO-IO or IO-TKI, and diar-
rhea, fatigue, hand-foot syndrome, and hypertension for SA-TKI. Overall survival (OS), progres-
sion-free survival (PFS), and complete response (CR) were ranked 1st, 2nd, and 3rd factors in
prescribing preferences while patient compliance, patient preference, and practice reimburse-
ment ranked 11th, 12th, and 13th. Patient OOP and drug acquisition costs (DAC) were the
most important factors when considering the affordability of treatment, with the perception
that IO-IO was the most expensive among the classes of therapy. The overall impact of COVID-
19 on caring for aRCC patients was very limited, with a moderate increased use of telemedicine
and a slight impact on the timing and number of routine care visits. Conclusions: OS, PFS, and
CR ranked highest among the most important factors influencing selection of 1L treatment for
aRCC. Factors of concern and barriers varied by class of treatment, with patient adherence and
OOP affecting use of TKI or IO-TKI therapies, and AEs affecting the use of IO-based therapy.
This study revealed perceptions of high patient OOP and DAC of IO-IO therapy, in contrast to
our expectations. Research Sponsor: BMS.
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A VA Federal Supply Schedule (VAFSS)–based cost-effectiveness analysis of
immunotherapy-tyrosine kinase inhibitor (IO-TKI) regimens and sunitinib in
the treatment of metastatic renal cell carcinoma (mRCC). First Author:
Manish Kohli, Huntsman Cancer Institute, Salt Lake City, UT
Background: Recent FDA approvals for mRCC treatment have resulted in increased effective-
ness, drug choices, and costs. We performed a cost effectiveness analysis (CEA) of six recently
approved IO-TKI drug combinations and sunitinib. Methods:We used a Markov simulation mod-
el from the healthcare sector perspective with a lifetime time horizon. The 7 treatment drug
strategies considered in this model included: (1) atezolizumab + bevacizumab (AB), (2) avelu-
mab + axitinib (AA), (3) pembrolizumab + axitinib (PA), (4) nibolumab + ipilimumab(NI), (5)
nibolumab + cabozantinib (NC), (6) lenvatinib + pembrolizumab (LP), and (7) sunitinib (S). In-
put parameters of drug effectiveness and toxicities to construct the model were based on pub-
lished randomized studies that led to drug approvals. Direct costs for treatment were derived
using the VA Federal Supply Schedule (VAFSS). Markov model simulates patient transition be-
tween 3 health states at monthly intervals: progression free, progressive disease, and death.
The cost-effectiveness outcome in our model were and life-years (LYs), progression-free life-
years (PFLYs) gained, and quality-adjusted life-years (QALYs) with utility values based on pub-
lished literature. Results: The table highlights results of the CEA. The least expensive drug com-
bination was NI ($442,218) while the most expensive was LP ($963,610). AA yielded the
most LYs (5.51) and QALYs (5.62) and LP yielded the most PFLYs (1.64) while NL yielded the
least LYs (4.35) and PFLYs (1.47) and LP yielded the least QALYs (4.19). AB and S were abso-
lutely dominated strategies yielding less effectiveness and cost more in terms of effectiveness
measures. Depending on acceptable willingness-to-pay (WTP) and effectiveness measures, PA
or AA were the most cost-effective strategies. Conclusions: Our analyses suggest that based on
direct cost acquisition using VA FSS, PA or AA were cost-effective strategies for mRCC with
WTP of $20,000 to $200,000 per QALY. Research Sponsor: None.

Treatment
strategy

Clinical
trial

Cost
(2021$)

Effectiveness
(LYs)

ICER
($/QALY)

Effectiveness
(PFLYs)

ICER
($/PFLYs)

Effectiveness
(QALYs)

ICER
($/QALY)

NI CheckMate
214

$442,218 4.35 1.47 4.85

PA Keynote
426

$454,389 4.96 $19,957 1.61 $46,279 5.32 $25,905

AA Javelin
Renal 101

$594,004 5.51 $130,752 1.60 $260,944 5.62 $198,374

NC CheckMate
9ER

$575,716 5.37 $131,161 1.62 $164,568 4.97 $613,695

AB Immotion
151

$512,706 4.70 $202,710 1.51 $269,808 5.27 $317,467

S Control
arm(s) of
listed trials

$574,164 4.71 $365,362 1.58 $2,065,594 5.08 $603,931

LP CLEAR $963,610 4.85 $1,046,531 1.64 $560,452 4.19 $781,767

Note: LY = life-year, PFLY = progression-free life-year, QALY = quality-adjusted life-year, ICER = incremental cost-effectiveness ratio Ab-
solutely dominated strategies were highlighted in grey in each effectiveness measure.
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Mixed methods assessment of providers’ needs in the management of
advanced renal cell carcinoma. First Author: Matthew T Campbell, The
University of Texas MD Anderson Cancer Center, Houston, TX
Background: There is a paucity of data regarding the challenges associated with the timely and
accurate diagnosis of Renal Cell Carcinoma (RCC) and its effective multidisciplinary manage-
ment. This study aimed to assess the knowledge and skills of healthcare providers (HCPs) man-
aging and coordinating the care of patients with advanced RCC (aRCC) across multidisciplinary
teams. Methods: A sequential mixed methods needs assessment was conducted across the
United States with medical oncologists (ONCs), nephrologists (NEPHs), physician assistants
(PAs), nurse practitioners (NPs), and registered nurses (RNs). Interviews, transcribed and the-
matically analyzed, and online surveys, statistically analyzed, were triangulated. Results: A total
of 305 HCPs completed an interview (n=40) or the survey (n=265): 78 ONCs, 62 NEPHs, 57
PAs, 55 NPs, 53 RNs. One third (33%) of HCPs reported suboptimal skills in adjusting the
dose of a treatment for aRCC in the event of adverse reactions. Interviews underscored a lack of
clarity for HCPs on when to reduce the dose or when to discontinue and/or switch to other
drugs. Suboptimal knowledge and skills related to toxicities were found (Table). Breakdowns in
communication across multidisciplinary teams were identified by 46% of HCPs. Of those, 61%
occurred when monitoring side effects and 48% when referring to ONCs. Some NEPHs re-
ported never, rarely, or sometimes being involved with ONCs in the management of nephritis
(25%), chronic kidney disease (19%), or acute renal failure (24%). Interviews suggested the
role of NEPHs in the care of aRCC is poorly recognized and that NEPHs are perceived to have
limited time to spend in the care of cancer patients. Few NEPHs reported gaps in knowledge/
skills managing key renal complications such as nephritis (13%/15%), chronic kidney disease
(6%/15%), and acute renal failure (9%/9%). Conclusions: This study identified a need to im-
prove HCPs’ knowledge of the signs/symptoms of treatment side effects, skills in identifying/re-
ferring patients to appropriate specialists, and skills in managing adverse events. Barriers to
involving NEPHs in the co-management of aRCC included a lack of recognition of their role in
managing treatment-induced renal complications.These results should inform educational in-
terventions for professionals caring for aRCC patients. Research Sponsor: Eisai Inc.

Percentage (%) of HCPs reporting suboptimal knowledge of signs and symptoms of treatment side effects (K-SE)/ skills identifying and referring such
cases to specialist (S-ID).

ONCs
K-SE

NEPHs
K-SE

PAs
K-SE

NPs
K-SE

RNs
K-SE

ONCs
S-ID

NEPHs
S-ID

PAs
S-ID

NPs
S-ID

RNs
S-ID

Grade III and IV ulcerative colitis 42 58 47 38 40 42 53 45 52 31

Interstitial lung disease or pneumonitis 37 57 32 38 36 45 50 34 33 33

Hand-foot syndrome 29 59 28 40 42 32 50 50 38 40

Arthralgia 41 44 36 30 40 36 43 30 39 30

Mucositis 33 40 45 23 33 28 49 36 37 28

Uncontrolled hypertension 30 13 27 30 21 36 27 21 29 26

Fatigue 22 33 20 13 13 24 43 21 22 13

314 Poster Session

Real-world treatment outcomes of first-line axitinib plus pembrolizumab in
patients with advanced renal cell carcinoma in the United States. First
Author: Yousef Zakharia, University of Iowa, Iowa City, IA
Background: The combination of axitinib plus pembrolizumab (AXI+PEM) is a standard
of care in the first-line (1L) treatment of patients with advanced clear cell renal cell car-
cinoma (RCC). This analysis describes the demographic and clinical characteristics,
treatment and outcomes of patients receiving 1L AXI+PEM in a real-world setting. Meth-
ods: Medical record data were extracted from the Flatiron Health Database, which in-
cludes ~280 cancer clinics across 800 sites in the US. Patients had confirmed Stage IV
or metastatic RCC and initiated 1L AXI+PEM on or after 1/1/2018 to 3/31/2021. Tu-
mor response is reported as best overall response to 1L therapy; real-world progression-
free survival (rwPFS) and overall survival (rwOS) are reported as patients without a clini-
cal event (rwPFS; progression/death; rwOS; death) at landmark time periods (3, 6, 9,
and 12 months); denominators include censored patients. Other data are reported as
medians (min, max) unless otherwise noted. Results: Three hundred and fifty-five pa-
tients received 1L AXI+PEM, with follow-up of 9.7 (0.1–24.3) months. Most patients
were male (69.6%), and age was 68.0 (21.0–84.0) years. At diagnosis, 55.5% of pa-
tients had Stage IV RCC and 77.2% of patients had clear cell histology. IMDC Risk
Score was favorable, intermediate, and poor in 27 (7.6%), 126 (35.5%), and 76
(24.4%) patients, respectively. At the time of analysis, 270 patients (76.1%) received
only 1L therapy with AXI+PEM, while 85 patients (24.3%) received ≥1 subsequent line
of treatment. VEGF-R inhibitors were the most commonly used second-line (2L) treat-
ment (51 patients, 60.0%), with cabozantinib as the most frequently used VEGF-R in-
hibitor (40 patients, 47.1%). rwPFS at 3 months and 1 year was achieved by 248
patients (69.9%) and 77 patients (21.7%), respectively. rwOS ranged from 293 pa-
tients (82.5%) surviving at 3 months to 142 patients (40.0%) surviving at 1 year. Best
overall response rate to 1L was 47.9% (complete or partial response observed in 170/
355 patients). Conclusions: This study provides real-world evidence for the use and ef-
fectiveness of 1L AXI+PEM in patients with advanced RCC. AXI+PEM was used across
all IMDC risk groups. While these initial finding support the use of AXI+PEM, additional
follow-up is warranted to provide further understanding of the clinical outcomes and
treatment patterns of patients with advanced RCC in the US receiving 1L AXI+PEM.
Research Sponsor: Pfizer.

315 Poster Session

Real-world experience of axitinib as second-line treatment in metastatic renal
cell carcinoma: Analysis of the Swedish population. First Author: Angela
Strambi, Medical Affairs, Pfizer AB, Stockholm, Sweden

Background: Axitinib, a tyrosine kinase inhibitor of vascular endothelial growth
factor receptors 1-3, was approved in 2012 for the treatment of metastatic renal
cell carcinoma (mRCC) after failure of prior treatment with sunitinib or a cytokine.
Outside of randomized clinical trials, it is important to describe the clinical out-
comes of more heterogeneous populations. This analysis aimed to describe time-
to-treatment discontinuation (TTD) and overall survival (OS) for second-line (2L)
axitinib in a real-world setting for a nationwide Swedish mRCC cohort. Methods:
This retrospective analysis utilized the Swedish Health Data Registers, covering
the entire Swedish population. Patients (aged ≥ 18 years) with mRCC had ≥ 1
filled prescription of axitinib in the 2L setting, after an anti-angiogenic targeted
therapy, from marketing approval until December 2019. This analysis relied on
data relating to dispensed pack size, strength and according to dosing as recom-
mended by the product label. A grace period of 90 days was allowed between
filled prescriptions including medication accumulated from overlapping prescrip-
tions. Kaplan-Meier methods were used to describe TTD and OS. Results: In total,
110 patients received 2L axitinib. Patients were predominantly male (n = 84,
76.4%) with a mean (SD) age of 60.9 (9.6) years at diagnosis and 65.5 (9.9)
years at 2L treatment initiation. Median (95% confidence interval [CI]) time to
TTD was 5.2 (3.7, 6.1) months, with 6 (5.5%) patients still receiving treatment
at the time of analysis. Median OS (95% CI) was 12.2 (7.7, 14.2) months;
25.5% (n = 28) of patient data remained censored at the time of analysis. Conclu-
sions: OS in this analysis of a real-world Swedish population was generally consis-
tent with that of the pivotal 2L axitinib clinical trial in patients with mRCC who
previously received sunitinib (median [95% CI] 15.2 [12.8, 18.3] months; Mot-
zer et al. Lancet Oncol 2013; 14: 552–62). TTD was consistent with the reported
progression-free survival (median 6.5 months [95% CI] 5.7–7.9]). These results
provide reassurance for the effectiveness of 2L axitinib in an unselected patient
population in a real-world setting. Research Sponsor: Pfizer.

316 Poster Session

Association of cabozantinib dose reductions for toxicity with clinical
effectiveness in metastatic renal cell carcinoma (mRCC): Results from the
Canadian Kidney Cancer Information System (CKCis). First Author: Jeffrey
Graham, University of Manitoba, Winnipeg, MB, Canada
Background: Cabozantinib (cabo) is an oral multi-targeted tyrosine kinase inhibitor (TKI) with
activity in mRCC. TKI toxicity, an indicator of adequate drug exposure, has been associated
with clinical effectiveness for sunitinib, pazopanib, and axitinib. We explored whether cabo
dose reductions (a surrogate for toxicity) were associated with improved clinical outcomes in
mRCC. Methods: Using the CKCis database, we performed an analysis of patients treated with
cabo in the second-line or later between 2011-2021. We divided the cohort into those needing
a dose reduction (DR, defined as less than the starting dose at time of treatment discontinua-
tion) and those who did not (no-DR). We compared outcomes by dose reduction status, includ-
ing objective response rate (ORR), time to treatment failure (TTF), and overall survival (OS).
Results: We identified 260 patients who received cabo, of which 103 (41.0%) needed a DR.
Across all lines, the ORR was similar between the DR and non-DR groups: 19.6% vs. 18.9% (p
= 0.903) respectively. The median TTF was 12.75 months (95% CI 10.38 – 17.64) in the DR
group vs. 6.44 months (95% CI 5.49 – 8.67) in the no-DR group. After adjusting for IMDC
risk, the hazard ratio (HR) for TTF comparing DR vs. no-DR was 0.69 (95% CI 0.50 - 0.97, p-
value = 0.03). The median OS was 29.6 months (95% CI 19.58 – 42.64) in the DR group vs.
15.28 (95% CI 11.04 – 22.64) in the no-DR group. After adjusting for IMDC risk, the HR for
OS comparing DR vs. no-DR was 0.65 (95% CI 0.43 - 0.98, p = 0.04). Conclusions: Cabozanti-
nib dose reductions, a surrogate for toxicity and adequate drug exposure, appear to be associat-
ed with improved TTF and OS in mRCC. Toxicity driven/individualized dosing strategies for
cabo alone and in combination with immunotherapy, warrant further investigation. Research
Sponsor: None.

N (%)

Pathology

Clear cell 184 (70.8)

Papillary 22 (8.5)

Chromophobe 5 (1.9)

RCC unclassified 19 (7.3)

Other 4 (1.5)

Line of cabo treatment
Second 59 (22.7)

Third 116 (44.6)

Fourth 58 (22.3)

Fifth 28 (10.8)

Starting dose

60 mg 201 (77.3)

40 mg 47 (18.1)

20 mg 9 (3.5)

IMDC risk group
Favorable 27 (10.4)

Intermediate 138 (53.1)

Poor 58 (22.3)
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First-line therapy for metastatic renal cell carcinoma with pancreatic
metastases: Results from the International Metastatic Renal Cell Carcinoma
Database Consortium (IMDC). First Author: Eduard Roussel, Department
of Urology- UKLeuven, Brussels, Belgium
Background: Metastatic renal cell carcinoma (mRCC) with pancreatic metastases (PM) is char-
acterised by heightened angiogenesis, which is associated with improved outcomes with vascu-
lar endothelial growth factor (VEGF) inhibitors. We aimed to compare the efficacy of first-line
(1L) ipilimumab/nivolumab (IOIO) vs. anti-PD(L)1/anti-VEGF (IOVE) vs. VEGF monotherapy
(VE) in mRCC patients with and without PM. Methods: We performed a retrospective analysis of
patients with and without PM, using the IMDC. Sites of metastases were captured at initiation
of 1L. Patients with PM could also have metastases at other sites. We studied overall survival
(OS) from start of 1L therapy using Cox regression, adjusted for IMDC risk groups. Kaplan Meier
survival curves were generated. Results: 543/7,634 (7%) patients had PM. Patients with PM in
the overall population had improved OS compared to those without, 56 vs 25.6 months respec-
tively (HR 0.63, 95% CI 0.55-0.73, p<0.0001). When examining the effect of PM within 1L
options, those treated with IOVE exhibited a longer OS if PM were present vs absent, median
not reached vs 45 months respectively (HR 0.41, 95% CI 0.18-0.93 p=0.03). This association
was also seen in patients with treated with 1L VE, in those with PM vs absent, median 53.1 vs
25.1 months respectively (HR 0.65, 95% CI 0.55-0.76, p <0.0001). Contrastingly there was
no difference in median OS of patients with or without PM in patients receiving IOIO, 41.4 vs
44.4 months respectively (HR 0.86, 95% CI 0.48-1.56, p=0.62). Comparing the outcomes
between 1L therapies in patients with PM the median OS of IOVE vs VE was not reached vs
53.1 months respectively (HR 0.37, 95% CI 0.16-0.83 p=0.02). Conversely, upfront VE and
IOIO had a similar median OS of 53.1 vs 41.4 months respectively (HR 0.81, 95% CI 0.45-
1.47 p=0.49). We were unable to find any difference in OS between those treated with IOVE vs
IOIO, median not reached vs 41.4 months respectively (HR 0.52 95%, CI 0.19-1.45,
p=0.21), but the low event rate limited this interpretation. Conclusions:We found that the pres-
ence of PM leads to an indolent biological behavior and was associated with improved out-
comes when 1L therapy included a VE component. PM patients had comparable OS outcomes
on 1L VE and 1L IOIO therapy, but improved OS when treated with 1L IOVE. Anti-angiogenic
therapy may be necessary to optimize outcomes in PM and this warrants prospective evalua-
tion. Research Sponsor: None.

IOIO (n=720) IOVE (n=450) VE (n=6,464)

Presence of PM*

Favorable 13/49 (26.5%) 19/45 (42.2%) 110/343(32.1%)

Intermediate 28/49 (57%) 20/45 (44.5%) 180/343 (52.5%)

Poor 8/49 (16.5%) 6/45 (13.3%) 53/343 (15.5%)

Absence of PM*
Favorable 48/590 (8.1%) 90/355 (25.4%) 1,007/6,030 (16.7%)

Intermediate 346/590 (58.6%) 195/355 (54.9%) 3,391/6,030 (56.2%)

Poor 196/590 (33.2%) 70/355 (19.7%) 1,632/6,030 (27.1%)

*Not all patients were evaluable per IMDC.

318 Poster Session

CABOSEQ: The efficacy of cabozantinib post up-front immuno-oncology
combinations in patients with advanced renal cell carcinoma: Results from
the International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC). First Author: Vishal Navani, Tom Baker Cancer Center, University
of Calgary, Calgary, AB, Canada
Background: There are limited data to understand the activity of cabozantinib (CABO) as second
line (2L) therapy post standard of care ipilimumab-nivolumab (IPI-NIVO) or immuno-oncolo-
gy(IO)/vascular endothelial growth factor (VEGF) inhibitor combinations (IOVE). The activity of
subsequent 3L approved therapies post CABO has not been established. Methods: Using the
IMDC dataset, we examined all patients who received 2L CABO. We sought to identify the over-
all response rate (ORR), time to treatment failure (TTF) and overall survival (OS) of 2L CABO af-
ter IPI-NIVO, approved IOVE combinations and other 1L approaches. Additionally, we
examined these outcomes for patients that received an approved 3L treatment post 2L CABO.
Hazard ratios were adjusted for IMDC risk groups. Results: 346 patients were identified who
had all received 2L CABO (78 post 1L IPI NIVO, 46 post 1L IOVE, 222 post 1L other). Of the
entire cohort, 12.6%, 62.6% and 24.8% were IMDC favourable, intermediate and poor risk, re-
spectively. 84% had clear cell histology, 18.5% had a sarcomatoid component and 38.3% had
bone metastases at diagnosis. Outcomes for patients that received 2L CABO, stratified by 1L
therapy are outlined in the table, followed by outcomes for patients that received subsequent
3L therapy post 2L CABO. After adjustment for IMDC criteria, the HR for 2L CABO OS and TTF
for IOVE vs IPI-NIVO were 1.73 (95% CI 0.83-3.62 p = 0.14) and 1.62 (0.89-2.95 p = 0.11),
respectively. Conclusions: There is clinically meaningful activity of CABO post IPI-NIVO, IOVE
and other standard 1L approved therapies. Broadly, time to event endpoints and response rates
are similar irrespective of 1L therapy. Approved systemic therapies post CABO, mainly single
agent VEGF inhibitors also have activity, though as expected this is diminished compared to
earlier lines of therapy. These are real world benchmarks with which to counsel our patients
when using single agent CABO. Research Sponsor: Ipsen.

Median TTF months
(95% CI)

Median OS months
(95% CI)

1 Year Treatment Failure
Free

1 Year
OS

Overall Response
Rate

Outcomes for patients that received 2L CABO

CABO post 1L ALL
N = 346

7.59 (6.61 - 8.98) 18.12 (15.42 –
24.10)

34.3% 63.5% 26.2%70/268

CABO post 1L IPI-
NIVO
N = 78

6.90 (6.05 – NE) 21.44 (12.07 – NE) 34.1% 66.6% 26.4%
14/53

CABO post 1L IOVE
N = 46

5.72 (4.41 – NE) 15.68 (9.27 – NE) 26.8% 54.3% 32.5%
13/40

CABO post 1L
OTHER
N = 222

7.96 (6.81 – 9.63) 18.41 (14.99 –
25.78)

35.7% 63.5% 23.9%
43/180

Outcomes for patients that received 3L therapy post 2L CABO

Post 2L CABO
N = 125

3.88 (3.09 – 5.52) 10.92 (9.44 – 20.02) 19.9% 48.4% 13.3%12/90

319 Poster Session

The effect of anti-cancer therapy on immunological response to COVID-19
vaccination. First Author: Francesca Jackson-Spence, Barts Cancer
Institute, London, United Kingdom
Background: The efficacy of SARS-COV-2 vaccination has been demonstrated in healthy
individuals. Immune responses are less well characterised in cancer patient groups, es-
pecially those receiving anticancer therapy (e.g. immune therapy, chemotherapy and
targeted therapies. We aim to assess the immune response to the SARS-COV-2 vaccina-
tion in patients with solid organ cancer on different systemic anti-cancer therapies.
Methods: All patients received 2 doses of COVID-19 mRNA vaccination as part of the
UK National vaccination programme; with the second booster dose administered within
12 weeks of the first dose. All patients received either BNT162b2 (Pfizer/BioNTech) or
ChAdOx1 S (AstraZeneca) vaccines. Sequential serum samples were collected pre-
booster dose vaccination (baseline/within -30 days) and after second dose SARS-COV-2
vaccination, at 14-35 days and 36-63 days. Presence and titres of serum Anti-SARS-
CoV-2 Spike protein (S) antibody titres were measured. Seroconversion is defined as a
response ≥0.8 U/ml, and maximum response to Anti-S is defined as ≥250 U/ml. Re-
sponses were measured in 3 patient groups according to the type of anti-cancer therapy:
chemotherapy (CHT group), immune therapy (IO group) and targeted therapies, mainly
VEGF TKI (TT group). Results: Overall, 61 patients were recruited: 45.9%(28/61) in
CHT group, 32.8% (20/61) in IO group and 21.3% (13/61) in the TT group. Baseline
characteristics were comparable between patient groups. In response to the booster
dose vaccination at 14-35 days, the number of patients who seroconverted was 79.3%
(23/29), 94.7% (18/19) and 84.6% (11/13) in the CHT, IO and TT groups, respective-
ly. At this same time point, 51.7% (15/29) in the CHT group achieved maximum anti-S
titre levels (≥250 U/ml), compared with 78.9% (15/19) of patients in IO group and
69.2% (9/13) of patients in TT group. All 3 groups demonstrated a significant increase
in Anti-S antibodies at 14-35 days after second dose vaccine when compared to pre-
booster serum levels, with the largest increase seen in the IO group with a mean Anti-S
increase of 149.1 U/ml (SD±105.0, p < 0.0001) followed by the TT group mean in-
crease 120.2 U/ml (SD ±110.8, p < 0.01) and the CHT group, mean increase 83.0 U/
ml (SD ±108.4, p < 0.001). Anti-S antibody levels were sustained at 36-63 days post-
booster across all groups. However only IO patients had a sustained immune response
to vaccination, with median Anti-S titres level of ≥250 U/ml and a significant drop was
seen in the CHT group (median Anti-S level 138, p < 0.05). Conclusions: Anti-S titres
increase following vaccination in all 3 groups but remain most sustained in the IO group
at 36-63 days post-vaccination. Chemotherapy and other targeted therapy treated pa-
tients may benefit from early COVID-19 vaccine boosters, compared to patients receiv-
ing immune therapy. Research Sponsor: None.
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Efficacy of first-line combination therapy in metastatic renal cell carcinoma
(mRCC) patients (pts) with poor performance status (PS). First Author:
Lucia Carril, Institut Gustave Roussy, Villejuif, France
Background: Immune checkpoint combination therapy (ICI-combo) is the new standard of care
for mRCC in first-line setting. However, pts with poor PS (≥2) were excluded from pivotal trials.
Hence, the activity and safety of ICI-combo in this group of pts is still unknown. Methods: We
performed a multicentre retrospective study of PS≥2 mRCC pts who received ICI-combo, either
nivolumab-ipilimumab (NI) or pembrolizumab-axitinib (PA) as first-line treatment between
2017-2021. Patient’s characteristics, clinical outcomes and toxicity were retrospectively re-
viewed. We analysed overall response rate (ORR), disease control rate (DCR), progression-free
survival (PFS), overall survival (OS) and grade ≥3 treatment-related adverse events (G≥3 AEs)
in pts treated with NI or PA. The association between LIPI (Lung Immune Prognostic Index)
and ORR, PFS and OS was also evaluated. Results: We identified 56 mRCC pts with PS≥2
treated with ICI-combo across 13 institutions. Thirty-six and 20 pts were treated with NI and
PA respectively. Median age at diagnosis was 64 (31-83) years, 38 (68%) were male, 16
(29%) had prior nephrectomy and 40 (71%) had synchronous metastatic disease at diagnosis.
Respectively, 19 (34%) and 37 (66%) pts were intermediate and poor risk according to IMDC.
Fifty pts (89%) were clear cell RCC, and only 4 pts had sarcomatoid features reported. At the
time of analysis (median follow-up 11.1 months(mo)) 45% pts were dead. The ORR for the en-
tire cohort was 27%; ORR was numerically higher with PA (42%) than with NI (20%) but did
not reach statistical significancy (p=0.157). Median PFS (mPFS) and mOS in the entire cohort
were 4.4 mo and 15.9 mo respectively. No significant differences in PFS, OS or the rate of
G≥3AEs were seen between the NI and PA groups. Efficacy and toxicity outcomes are described
in the table below. No significant differences in OS or PFS according to the IMDC risk score
were observed (p=0.818). However, LIPI was significantly associated with OS (poor LIPI:
HR=8.18; p=0.004) and PFS (Intermediate LIPI: HR=2.4; p=0.048 and poor LIPI: HR=8.59;
p<0.001). LIPI was predictive of response in patients treated with NI (p=0.024). Conclusions:
We report the first cohort of PS≥2 mRCC pts treated with ICI-combo in first-line setting. No sig-
nificant differences in ORR, PFS or OS were seen between NI and PA. LIPI was significantly as-
sociated with both OS and PFS, and was predictive of ORR in the NI group. Prospective real-
world studies are needed to confirm these results. Research Sponsor: None.

Systemic treatment N
ORR
(%)

P-
value

DCR
(%)

P-
value

mPFS
(mo)

P-
value

mOS
(mo)

P-
value

G≥3 AEs
(%)

P-
value

Pembrolizumab-
axitinib

20 42* 0.157 58 0.440 5.4 0.534 NR 0.362 24 1.0

Nivolumab-ipilimumab 36 20# 43 3.8 9.8 22

*19/20 evaluable for response; # 35/36 evaluable for response.
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Cost effectiveness of adjuvant pembrolizumab after nephrectomy for RCC:
Insights for patient selection from a Markov model. First Author: Vidit
Sharma, Mayo Clinic Department of Urology, Rochester, MN
Background: KEYNOTE-564 demonstrated that adjuvant pembrolizumab after nephrectomy for
high-risk clear cell renal cell carcinoma (RCC) decreased the risk of disease progression and –
albeit with immature follow-up (2 years) – found a signal of improved overall survival as well.
Herein, we used extrapolations from a Markov-model, accounting for the costs and toxicities of
pembrolizumab relative to its efficacy, to investigate its utility at a population level. Methods: A
decision-analytic Markov Model was used to conduct a cost-utility analysis of adjuvant pembro-
lizumab versus placebo after nephrectomy for high risk RCC, using data from KEYNOTE-564 to
inform model probabilities. Transition probabilities not found in KEYNOTE-564, in addition to
utility values, were extracted from the literature. Base case analyses were conducted with 5-
year and 15-year time horizons (using extrapolations from 2-year outcomes), and 3-week time
cycles. Primary outcomes were Quality-adjusted life years (QALYs), 2021 US Medicare costs,
and Incremental cost-effectiveness ratios (ICERs). The willingness-to-pay threshold was set at
$100,000/QALY. One-way sensitivity analyses were used to identify cost-effectiveness thresh-
olds of individual parameters while probabilistic sensitivity analyses with 100,000 Monte-Carlo
simulations were used to simultaneously vary all model inputs. Results: Pembrolizumab was as-
sociated with higher QALYs and costs relative to placebo (Table). Pembrolizumab was not cost-
effective at a 5-year time horizon but was cost-effective at 15 years and beyond. One-way sensi-
tivity analysis noted that pembrolizumab became cost-effective at 5-years if: 1) its administra-
tion cost was less than $5,064 (base = $10,278) or 2) if the 5-year risk of progression was
18.8% higher in placebo vs pembrolizumab (base = 9%). Using pembrolizumab’s reported
hazard ratio of 0.68 for progression from KEYNOTE-564, we estimated that pembrolizumab
would be cost-effective at 5-years for all patients with a Mayo Progression Free Survival Score
of 10 or higher. Probabilistic sensitivity analysis found that pembrolizumab was cost-effective
for 29% and 58% of microsimulations at 5 and 15 years, respectively. Conclusions: At current
prices, adjuvant pembrolizumab was not cost-effective for all trial patients at a population level
at 5-years after treatment but may be cost-effective for time horizons over 15 years. Instead,
adjuvant pembrolizumab was found to be cost-effective only for the highest risk subsets of RCC
at 5-years. Longer term trial data of progression-free survival and overall survival are necessary
to confirm these extrapolations. Research Sponsor: None.

5-year.

QALY COST ICER Cost-effective for all?
Pembrolizumab 3.80 $286,807 $326,534 No

Placebo 3.50 $187,323 REF REF

15-year
QALY COST ICER Cost-effective for all?

Pembrolizumab 8.07 $420,945 $89,802 Yes

Placebo 6.59 $287,416 REF REF
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A survey study of prevention and treatment patterns by academic and
community oncologists for hand-foot skin reaction associated with vascular
endothelial growth factor receptor inhibitor (VEGFRi) therapy. First Author:
Mario E. Lacouture, Memorial Sloan Kettering Cancer Center, New York,
NY
Background: VEGFRi therapies are associated with hand-foot skin reaction (HFSR) that affects
up to 69% of patients depending on the VEGFRi administered. The incidence and severity of
HFSR are dose-dependent and have been associated with improved clinical outcomes suggest-
ing a direct toxicity mechanism. HFSR significantly diminishes patients’ quality of life and ef-
fects optimal treatment. Current HFSR treatments focus on managing symptoms since there
are no effective therapies that address the underlying cause of HFSR. Small studies and expert
opinion have suggested treating HFSR with topical corticosteroids or urea-based creams. How-
ever, the most effective management remains dose reduction/interruption or treatment discon-
tinuation. This survey was conducted to assess current toxicity management patterns and
treatment gaps for VEGFRi associated HFSR.Methods: An online survey (MedSurvey) with 5 eli-
gibility & 8 questions related to VEGFRi practice patterns was conducted (April 27 to 30,
2021). Fifty-one (51) practicing oncologists completed the survey. Results: Among the 51 on-
cologists, 86% have been practicing ≥ 11 yrs with 37% from an academic setting and 63%
from a community setting. They (percent of respondents) prescribed cytotoxic chemotherapy
(91%) and targeted agents (84%) more than 10 times per week. Prevention of VEGFRi-induced
HFSR with urea (57%) or topical steroids (75%) were the commonly administered prophylactic
treatments. The majority (53%) would prophylactically use a novel agent to prevent HFSR,
while 33% would use it for HFSR prevention in a patient with a previous occurrence, and 12%
would use this agent for selected VEGFR inhibitors. Many oncologists (4% always, 61% some-
time/frequently) start a VEGFRi at a lower dose and titrate up to prevent HFSR. For grade 1
HFSR (multiple choices allowed), 37% used observation only for management, whereas 51%
prescribed urea ointment, and 63% used a topical steroid. Dose reduction was implemented
20% of the time. For grade 2 HFSR (multiple choices allowed) 53% used urea ointment, 84%
prescribed a topical steroid and 59% considered dose reduction as a treatment strategy. For
patients not responding to standard therapy 2% switched to a different anti-cancer regimen,
18% changed the VEGFRi, while 78% interrupted the VEGFRi therapy. Conclusions: Treating
VEGFRi-associated HFSR continues to be a significant challenge with grade 2/3 toxicity or pa-
tients not responding to standard treatment. This often requires a therapeutic dose reduction or
interruption that may impact the efficacy of anti-cancer treatment. Effective management (pre-
vention and treatment) for skin toxicities associated with targeted-multikinase/VEGFRi inhibi-
tors remains an unmet need for many patients and a treatment challenge for oncologists.
Research Sponsor: OnQuality Pharmaceuticals (USA) LLC.
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Health-related quality of life (HRQoL) in previously untreated patients with
advanced renal cell carcinoma (aRCC): CheckMate 9ER updated results.
First Author: David Cella, Robert H. Lurie Comprehensive Cancer Center,
Northwestern University, Chicago, IL
Background: In CheckMate 9ER, patients (pts) with aRCC were randomized 1:1 to nivolumab
240 mg IV Q2W + cabozantinib 40 mg PO QD (N+C; n = 323) or sunitinib (S) 50 mg PO (4
weeks of 6-week cycles; n = 328). As reported previously, at a median follow-up of 18.1
months, N+C led to superior progression-free and overall survival and more favorable HRQoL
than S. We report results of HRQoL analyses for 32.9-months follow-up. Methods: Disease-re-
lated symptoms (DRS) were evaluated using the FKSI-19 instrument and HRQoL with the EQ-
5D-3L visual analogue scale (VAS). Change from baseline (BL) was assessed using mixed-mod-
el repeated measures (MMRM), adjusting for baseline scores and stratification factors, and in-
cluded all common timepoints (at BL and every 6 wks) through week 151. Time to
deterioration analysis was conducted for first (TFD), confirmed (TCD) and definitive (TDD) dete-
rioration events using Kaplan-Meier estimates and Cox proportional hazards models. Bother
with treatment side effects (item GP5 in FKSI-19) was assessed using a generalized estimating
equations model with response dichotomized as minimal bother (not at all or a little bit) vs no-
table bother (somewhat, quite a bit, and very much). HRQoL endpoints were exploratory and P-
values are nominal and descriptive. Results: Group mean scores over time show that HRQoL
was maintained or improved from BL with N+C while reductions were observed with S. Overall
changes from BL though week 151 favored N+C with nominal significant differences between
treatments observed for all scores except functional well-being (FWB; Table). Similarly, de-
creased risk of deterioration was observed with N+C vs S for all scores except FWB, irrespective
of the deterioration definition used (TFD, TCD, TDD). Pts in N+C arm were 48% (odds ratio:
0.52 [95% CI, 0.35-0.77]) less likely to be notably bothered by side effects than pts in S arm.
Conclusions: Pts continued to report improved HRQoL with N+C compared to S. Treatment with
N+C reduced the risk of meaningful deterioration in HRQoL scores, regardless of the definition
of deterioration and showed a decreased risk of being bothered by treatment side effects in con-
trast to S. These results suggest that the superior efficacy of N+C over S with the additional
benefit of improved HRQoL is maintained with longer follow-up. Clinical trial information:
NCT03141177. Research Sponsor: Supported by Bristol Myers Squibb in collaboration with
Ono Pharmaceutical and with Exelixis, Ipsen Pharma, and Takeda Pharmaceutical.

MMRM, least squares mean difference (95% CI) Time to deterioration, N+C vs S, hazard ratio (95% CI)

FKSI-19 domains TFD TCD TDD

Total 2.37 (1.19-3.54)a 0.71
(0.57-0.87)a

0.66
(0.52-0.84)a

0.68
(0.52-0.90)a

DRS 1.17 (0.68-1.66)a 0.70
(0.56-0.87)a

0.65
(0.50-0.86)a

0.53
(0.37-0.75)a

DRS-Physical 1.54 (0.83-2.25)a 0.73
(0.59-0.91)a

0.56
(0.43-0.73)a

0.52
(0.38-0.72)a

FWB 0.29 (-0.11 to 0.68) 0.69
(0.54-0.87)a

0.67
(0.50-0.88)a

0.79
(0.57-1.11)

EQ-5D-3L VAS 3.68 (1.83-5.54)a 0.74
(0.59-0.92)a

0.74
(0.58-0.95)a

0.64
(0.48-0.86)a

CI: Confidence interval.

aP < 0.05.
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Prospective assessment of a smartphone-app based mindfulness program for
patients with metastatic renal cell carcinoma (mRCC). First Author:
Cristiane Decat Bergerot, Centro de Cancer de Brasilia, Instituto Unity de
Ensino e Pesquisa, Brasilia, Brazil
Background: mRCC is associated with high rates of distress, high levels of symptom burden,
and broad impairments in quality of life. In the setting of localized breast cancer, a smartphone
application directed at enhancing mindfulness has been developed from a Mindfulness-Based
Cancer Recovery program demonstrated to mitigate these factors (Utkarsh et al. Digital Health
2021); we sought to determine if the benefit of a similar application could be translated to pa-
tients with mRCC. Methods: Patients were recruited across two sites in the US and Brazil, and
were eligible for the study if they had been diagnosed with mRCC, were receiving immunothera-
py, reported clinically-relevant anxiety, had a smart phone with internet access, were currently
not engaging in meditation, and had not participated in a mindfulness program in the past 5
years. Patients were asked to participate in mindfulness app-based activities for 20-30 minutes
each day guided by the Mindfulness-Based Cancer Survivorship Journey program within AM
Mindfulness smartphone app (AmDTx™), for a minimum of 4 days per week, over a period of 4
weeks. The application leads the patient through exercises in guided meditation and sugges-
tions for cancer/cancer symptom coping. Patients were assessed at baseline and 2-weeks after
using the 4-week smartphone-app based intervention using the Fear of Cancer Recurrence-7
and Functional Assessment of Chronic Illness Therapy-General scales. Reported data is evalu-
ated using paired t-tests with a p-value of < 0.05 considered significant. Results: A total of 23
patients have been recruited to date. Median age was 59 years old; most were male (52%),
white/Caucasian (52%), married (69%) and college educated (82%), and primarily receiving
treatment with nivolumab (34%) or nivolumab/ipilimumab (30%). The majority of patients
(78%) expressed satisfaction and engaged with the intervention; however, a minority (13%)
noted that the intervention reminded them of their cancer diagnosis, which was seen as a nega-
tive aspect. Preliminary analyses of data after two weeks of the intervention have demonstrated
a statistically significant decreases in fear of cancer progression (mean differences: baseline =
22; week 2 = 18, p = 0.012) and increases in quality of life (mean differences: baseline = 77;
week 2 = 85, p = 0.001) over time. Physical and emotional well-being also showed significant
improvement over time. Complete data with 12 weeks of follow-up will be presented at the
meeting. Conclusions: This is the first study to implement an evidence-based, smartphone-ac-
cessible psychosocial support tool among mRCC patients. After only two weeks, we noted sig-
nificant improvements in the fear of cancer progression and quality of life. This preliminary
data suggests that this type of low-cost, mobile-app based intervention was acceptable to pa-
tients and may be effective at addressing psychosocial distress Research Sponsor: Kure It Can-
cer Research: 2020 Barry Hoeven Memorial Kidney Cancer Research Grant.
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Does presence of diabetes mellitus impact patient oncological outcomes in
renal cell carcinoma: A multicenter analysis. First Author: Ava Saidian,
University of California San Diego, Moores Cancer Center, La Jolla, CA
Background: Diabetes mellitus (DM) has been hypothesized to be a risk factor for
development of renal cell carcinoma (RCC). We evaluated impact of DM on surviv-
al outcomes in RCC. Methods: We performed a retrospective analysis of the Inter-
national Marker Consortium for Renal Cancer (INMARC). The cohort was divided
into three subgroups (patients with stage I vs. stage II vs. stage III RCC) for de-
scriptive, survival and multivariable analysis of outcomes. Kaplan Meier Analysis
(KMA) was used to compare diabetic and non-diabetic patients in the different
stage subgroups to evaluate overall survival (OS), cancer-specific survival (CSS)
and progression-free survival (PFS). Cox Regression multivariable analysis (MVA)
was used to elucidate independent risk factors for all-cause mortality (ACM). Re-
sults: 2,927 patients with stage I RCC (709-DM/ 2218 non-DM), 2,513 with
stage II RCC (688 DM/1825 non-DM) and 460 with stage 3 RCC (355 DM/ 105
non-DM) were analyzed. MVA revealed DMII having no impact on CSM (p=0.118)
or PFS (p=0.316) across all stages. MVA for ACM revealed age (HR 1.026,
p<0.001) , male sex (HR=1.425, p<0.001), hypertension (HR=1.693, p
<0.001) and tumor size (HR=1.064, p<0.001) as independent risk factors.
KMA identified increased ACM in stage I (p<0.001) and stage III (p<0.001)
RCC patients with non-DM compared to diabetic patients. Conclusions: Our find-
ings suggest that DM may have impact on survival of in RCC, but this impact is
mostly driven by non-oncologic, as opposed to oncologic effects. Further investi-
gation is requisite. Research Sponsor: Stephen Weissman Kidney Cancer Re-
search Fund.
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Using tele-mentoring to optimize quality of care and quality of life for patients
with renal cell carcinoma (TOQQ-RCC). First Author: Elizabeth Marie
Wulff-Burchfield, University of Kansas Medical Center, Westwood, KS
Background: Overall survival from metastatic renal cell carcinoma (RCC) has risen in recent
years due in part due to therapies such as immune checkpoint inhibitors (ICI) and tyrosine ki-
nase inhibitors (TKI). TKI and ICI have unique and high-impact side effect profiles, and deficits
persist in clinicians’ understanding of patient tolerance of and response to treatment, particu-
larly in rural and community practices. We developed a tele-mentoring series to improve knowl-
edge and clinical care gaps in ICI and TKI toxicity assessment and management for persons
treated for RCC. Methods: Rural and community cancer care teams were invited by the Masonic
Cancer Alliance, the outreach network of The University of Kansas Cancer Center, to participate
in a five session Project ECHO (Extension for Community Health Outcomes) didactic and case-
based educational series. Topics included distress screening, shared decision-making for RCC
treatment, ICI and TKI toxicity assessment and management, at-home ICI administration, and
implementing toxicity monitoring protocols. A mixed-methods approach collected data from
participants pre- and post-TOQQ-RCC series. Clinician interviews assessed current practice pro-
tocols and were transcribed and analyzed thematically. Organizational Readiness for Imple-
menting Change (ORIC) was administered pre- and post-TOQQ-RCC intervention; mean scores
were calculated to determine readiness for change in toxicity monitoring and management pro-
tocols. Participant engagement and satisfaction were assessed; satisfaction measure included
a Likert-like scale of poor, fair, average, good, and outstanding. Results: Fifty-two attendees
from 11 cancer care institutions across Kansas and Missouri registered for the TOQQ-RCC ses-
sions. An average of 15 participants attended each session including physicians, advanced
practice providers, nurses, and other disciplines. Session evaluations rated content/delivery as
good or outstanding. Themes from qualitative analysis revealed patient education as a primary
barrier to effective toxicity identification and management. One-third of participants completed
ORIC post-assessment; mean ORIC scores dropped by a mean 0.4 (10%) post-TOQQ-RCC se-
ries, indicating decreased readiness to implement changes to toxicity monitoring and manage-
ment protocols. Conclusions: Rural and community oncology clinicians are willing to engage in
tele-mentoring to improve knowledge and clinical care gaps regarding ICI and TKI toxicity as-
sessment and management. Decrease in ORIC scores post-TOQQ-RCC series may indicate in-
creased understanding of the complex processes and resources required to institute
meaningful improvement to toxicity monitoring and management protocols for patients treated
in rural and community settings. Future directions will include formal organizational needs as-
sessments. Research Sponsor: Pfizer Global Medical Grants.
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Characteristics associated with common reasons to pursue genomic profiling
among patients with metastatic genitourinary cancers. First Author: Jasnoor
Malhotra, City of Hope Comprehensive Cancer Center, Duarte, CA

Background: Patients with cancer may possess limited knowledge of emerg-
ing modalities in oncology, including genomic profiling (GP) tests, which
can create barriers to shared decision making. Effective provider communi-
cation can address such barriers but little is understood regarding patients’
perceptions of GP. Methods: In this cross-sectional study, patients who were
diagnosed with advanced genitourinary cancers (bladder, renal, and prostate
cancers), and were referred for GP responded to a survey to assess reasons
to pursue such testing. Clinicopathologic characteristics were collected via
chart review. Kolmogorov-Smirnov tests were used to assess associations be-
tween reasons to pursue GP and patient characteristics. Results: Data was
obtained from a sample of 126 patients (gender: 75% M, 25% F; average
age: 67; marital status: 78% married; education: 76% some college; histol-
ogy: 67% renal cell carcinoma, 19% urothelial, and 14% prostate). The
most common reasons to pursue GP by patient response were: to guide
treatment (73%), to improve treatment response (32%), to follow physi-
cian’s indication (27%), to predict treatment response (23%), to learn
about their disease (19%), and to contribute to the science (12%). Notably,
older age was significantly associated with three reasons (guide treatment, P
= 0.001; physician’s indication, P = 0.03; contribute to the science, P =
0.001). No association was found among younger patients. A higher level of
education was associated with the desire to guide treatment (P = 0.001). In
contrast, a lower level of education was associated with physician’s indica-
tion (P = 0.002). Conclusions: This study highlights important associations
between reasons to pursue GP and age and level of education. Differing
strategies for information delivery could be considered when communicating
GP benefits to older patients and to patients with lower levels of education.
Research Sponsor: None.
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Changes in perception of immunotherapy over time among patients with
advanced genitourinary cancers. First Author: Jasnoor Malhotra, City of
Hope Comprehensive Cancer Center, Duarte, CA

Background: Previous studies have shown that a significant proportion of pa-
tients with metastatic genitourinary cancers harbor inaccurate expectations
of cure prior to starting treatment with immunotherapy. This study sought to
compare changes in perceptions of immunotherapy reported before, and
three months after, the start of therapy, as well as treatment side-effects
and quality of life. Methods: This longitudinal study enrolled patients diag-
nosed with advanced genitourinary cancers (bladder, renal, and prostate
cancers) prior to commencing immunotherapy. Patients’ perceptions were
assessed prior to starting treatment (T0) and three months later (T1). Pa-
tients responded to the same survey at both time points assessing expecta-
tions of side effects, clinical outcomes (expectation of cure) and quality of
life (Functional Assessment of Chronic Illness Therapy-General). Results:
Among the 30 patients enrolled, the median age was 67 years old (range,
44-91); most were male (70%), married (80%), and well-educated (70%).
Renal cell carcinoma (70%) was the most common form of cancer. Before
starting immunotherapy (T0), patients expected (1) fewer side effects
(83%) compared with other types of cancer treatment, (2) great efficacy in
preventing tumor progression (90%). and (3) increased survival (90%). No-
tably, the expectation of cure with immunotherapy treatment had changed
over time (T0 = 24% vs T1 = 7%; P = 0.001) and overall quality of life had
increased (median at T0 = 90 vs T1 = 98; P = 0.01). Three months into
treatment (T1), patients perceived themselves as less active (T0 = 70% vs
T1 = 63%; P = 0.02), however just 16% reported severe side effects, in-
cluding fatigue (10%) and diarrhea (10%). In general, patients were satis-
fied with the management of these side effects (60%). The majority of
patients perceived improvement in their condition (50%) and were satisfied
with their treatment (60%). Conclusions: This longitudinal study suggests
that inaccurate perceptions of cure with immunotherapy may recede over
time, with an increased proportion of patients estimating a more accurate
(and lower) chance of cure after 3 months of treatment. Patients also re-
ported improved quality of life despite these adjusted expectations of cure.
Research Sponsor: None.
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Variance of mean baseline health-related quality of life across phase III
clinical trials in metastatic renal cell carcinoma. First Author: John Clark
Henegan, University of Mississippi Medical Center, Jackson, MS
Background: Health-related quality of life (HRQoL) instruments in clinic trials provide in-
sight into the impacts a disease and therapy have on a person’s well-being. Baseline
measurements of global HRQoL reflect a trial population’s quality of life at the start of a
trial. It is unknown how baseline mean HRQoL values vary across trials. Our hypothesis:
The HRQoL for trials populations would decrease with later lines of therapy but would
not be affected by chronological time. Methods: The year the first patient was enrolled in
a trial, the number of prior lines of therapy, the HRQoL instrument(s) used, and the tri-
al’s name was recorded along with the intervention arm’s global HRQoL summary statis-
tics (i.e., mean value, standard deviation, and number of respondents). The intervention
arm (as opposed to a combination of both arms of the study) was analyzed since the
HRQoL at baseline was often balanced between the two arms but baseline HRQoL sum-
mary statistics for the entire trial population was not typically available. The baseline
HRQoL means were compared across trials using common HRQoL instruments via one-
way ANOVA (https://statpages.info/anova1sm.html). A p-value of less than 0.05 indicat-
ed there was a significant difference in mean HRQoL values somewhere among the vari-
ous groups. The Tukey honestly significantly different post-hoc test was used to
evaluate which groups were significantly different from others. Results: Mean baseline
HRQoL varied significantly across trials for the FKSI-19 (p < 0.001) and the EQ-5D (p
= 0.004) instruments. Conclusions: While HRQoL varied across trials for the FKSI-19
and the EQ-5D instruments, post-hoc tests indicated that only the FKDI-19 varied as
hypothesized by line of therapy. The EQ-5D baseline HRQoL values variation correlated
more by year of first participant. Future research should focus on the applicability of the
EQ-5D and EQ-VAS HRQoL instruments in a modern population of patients with meta-
static RCC. Research Sponsor: None.

Trial Name Line of Therapy Year of first participant Intervention N HRQoL Instrument Mean (SD) HRQoL

Axitinib vs sorafenib First 2010 192 EQ-5D 0.71 (0.25)

TIVO-1 First 2010 256 EQ-5D 0.73 (0.25)

CHECKMATE 25 Second 2012 361 EQ-5D 0.78 (0.24)

METEOR Second 2013 188 EQ-5D 0.77 (0.24)

METEOR Second 2013 324 FKSI-19 56.7 (10.6)

IMMOTION 151 First 2015 364 FKSI-19 59.8 (9.8)

CHECKMATE9ER First 2017 299 FKSI-19 58.7 (10.5)

CHECKMATE 25 Second 2012 361 EQ-VAS 73.3 (18.5)

METEOR Second 2013 323 EQ-VAS 73.6 (18.6)

KEYNOTE-426 First 2016 394 EQ-VAS 73.8 (18.7)
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Nemvaleukin alfa in patients with advanced renal cell carcinoma: ARTISTRY-
1. First Author: Emiliano Calvo, START Madrid-CIOCC, Centro Integral
Oncol�ogico Clara Campal, Hospital Madrid Norte Sanchinarro, Madrid,
Spain
Background: Nemvaleukin alfa (nemvaleukin, ALKS 4230) is a novel engineered cytokine that
selectively binds to the intermediate-affinity IL-2 receptor, preferentially activating and ex-
panding antitumor CD8+ T and NK cells, with minimal expansion of Tregs. Nemvaleukin is under
investigation for the treatment of advanced solid tumors, including renal cell carcinoma (RCC),
in the ARTISTRY-1 trial (NCT02799095). Demonstration of single-agent activity is essential to
validate the potential therapeutic benefit of nemvaleukin, both as monotherapy and in combi-
nation with a checkpoint inhibitor (CPI), particularly in patients (pts) with limited treatment op-
tions, such as CPI-experienced pts with RCC. Methods: Pts with advanced RCC who had
previously responded (either objective response or stable disease [SD]) to a CPI alone or as part
of a combination were enrolled into an RCC-specific cohort of ARTISTRY-1 Part B. Nemvaleu-
kin 6 mg/kg IV monotherapy was administered daily for 5 days every 14 days in cycle 1 and ev-
ery 21 days in cycles 2+. Pts with disease progression (PD; after ≥2 cycles) or SD (after ≥4
cycles) could be enrolled into Part C to receive nemvaleukin and pembrolizumab combination
therapy. Outcomes presented include antitumor activity (RECIST v1.1), pharmacodynamics,
and safety as of August 2021. Results: Twenty-seven pts with RCC received nemvaleukin mono-
therapy in Part B. Median age was 69 y (range, 39-77); median prior lines of therapy was 2
(range, 1-7). Four of 21 evaluable pts had a best overall response of partial response (1 con-
firmed, 1 unconfirmed, 2 awaiting confirmation); 11 had SD. Nemvaleukin induced robust ex-
pansion of CD8+ T and NK cells with minimal effect on Tregs. The most frequently reported
adverse events (AEs), regardless of causality (N = 27), were pyrexia (59.3%), chills (55.6%),
nausea (29.6%), and anemia (29.6%). The most frequently reported grade ≥3 nemvaleukin-re-
lated AEs are shown in the table. One pt had an AE (nemvaleukin-related bronchospasm) re-
sulting in treatment discontinuation. There were no deaths due to treatment-related AEs. Four
pts are continuing monotherapy in Part B (up to 1 y) and 10 have rolled over to Part C (combi-
nation therapy). Of the 8 evaluable pts with PD on Part B who subsequently received combina-
tion therapy in Part C, 1 had a confirmed partial response and has now been on treatment for
almost 1 y and 5 had SD. No additional safety signals were observed. Conclusions: Nemvaleukin
was generally well tolerated as monotherapy and in combination with pembrolizumab, and pro-
vided evidence of single-agent tumor response and disease control in CPI-experienced pts with
advanced RCC. Clinical evaluation of nemvaleukin among pts with advanced RCC is ongoing.
Clinical trial information: NCT02799095. Research Sponsor: Alkermes, Inc.

N = 27

Grade ≥3 nemvaleukin-related AEs
Neutropenia 18.5%

Anemia 7.4%

Alanine aminotransferase increased 7.4%

Blood pressure increased 7.4%

Transaminases increased 7.4%

Hyperbilirubinemia 7.4%
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Real-world clinical outcomes of patients (pts) with metastatic renal cell
carcinoma (mRCC) in current immune-oncology (IO) and tyrosine kinase
inhibitors (TKIs) era. First Author: Neil J. Shah, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: IO agents and TKIs have revolutionized treatment landscape of mRCC pts. Despite
robust clinical trials’ data for these agents, real-world (rw) clinical outcomes data, especially
from community setting in the US is limited. Methods: This retrospective cohort study included
mRCC pts who received 1L treatment with either, pembrolizumab + axitinib (P+A) (IO+TKI),
ipilimumab + nivolumab (I+P) (IO+IO) or cabozantinib, sunitinib, pazopanib and axitinib (TKI
monotherapy (mono)) between 1/1/2018 and 9/30/2020 from The US Oncology Network of
480 sites. Patients were followed until 12/31/2020 to collect data on rw-time on treatment
(rwToT), rw-time to next treatment (rwTTNT) and overall survival (OS). Kaplan-Meier analyses
were performed to examine clinical outcomes. Results: We identified 1,538 eligible pts, of
which 18% (n = 279) received P+A, 42% (n = 641) I+N and 40% (n = 618) TKI mono. The
median follow-up duration for P+A, I+N and TKI mono cohort was 7.2 (range 0.0 - 20.5), 8.5
(range 0.0 - 32.3) and 7.8 (range 0.0 - 35.3) months, respectively. Majority of pts had clear
cell histology (P+A - 82%, I+N - 86%, and TKI mono - 72%) and intermediate/poor IMDC risk
score (P+A - 87%, I+N - 94%, and TKI mono - 81%). Median OS was not reached for P+A and
was similar for I+N and TKI mono cohort (NR, 27.6, and 26.9 months, p=0.237, respectively).
The median rwToT (13.6 vs. 5.8 vs. 3.4 months, p<0.0001) and rwTTNT (16.4 vs. 8.3 vs. 8.4
months, p<0.0001) was higher for P+A cohort compared to I+N and TKI mono cohort, respec-
tively. Similar clinical outcomes results were noted for subgroup of pts with intermediate and/
or poor IMDC risk score (Table). Conclusions: In this rw US community oncology-based study,
longer treatment exposure (rwToT, rwTTNT) was noted in P+A compared to I+N or TKI mono.
These rw endpoints may reflect treatment exposure, tolerability and/or compliance. Research
Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Clinical
outcomes
(months) 95%
CI

P+A
(n=279)

I+N
(n=641)

TKI mono
(n=618)

Log-Rank
p-value

P+A
(Intermediate/

Poor)
(n=239)

I+N
(Intermediate/

Poor)
(n=599)

TKI mono
(Intermediate/
Poor) (n=499)

Log-Rank
p-value

Median rwToT 13.6
(10.4,
NR*)

5.8
(5.3,7.3)

3.4
(2.8,4.3)

<0.0001 13.6 (9.6,
NR)

5.7
(5.1,7.3)

2.8 (2.0,3.5) <0.0001

12-month
probability

51.3%
(43.2,58.8)

34.8%
(30.5,39.1)

23.4%
(19.4,27.7)

50.3%
(41.5,58.4)

34.6%
(30.1,39.0)

19.2%
(15.0,23.8)

Median
rwTTNT

16.4
(11.9, NR)

8.3
(7.3,10.2)

8.4(6.9,9.6) <0.0001 14.6 (11.4,
NR)

8.2
(7.2,10.0)

7.2 (6.0,8.4) <0.0001

12-month
probability

57.6%
(49.6,64.8)

42.1%
(37.6,46.4)

38.2%
(33.6,42.8)

54.9%
(46.0,62.9)

41.4%
(36.8,45.9)

33.1%
(28.1,38.2)

Median OS NR (NR,
NR)

27.6
(21.7,30.9)

26.9 (21.6,
NR)

0.2367 NR (NR,
NR)

26.2
(21.3,30.9)

21.6
(17.5,26.9)

0.0468

12-month
probability

76.4%
(69.7,81.8)

72.6%
(68.4,76.3)

70.0%
(65.6,74.0)

75.8%
(68.2,81.8)

71.0%
(66.6,75.0)

66.9%
(61.8,71.5)

*NR: Not Reached
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Survival outcomes of metastatic renal cell carcinoma (mRCC) with
sarcomatoid differentiation (SD): A single-institutional experience and
literature meta-analysis. First Author: Esmail Mutahar Al-Ezzi, Division of
Medical Oncology and Hematology, Princess Margaret Cancer Centre,
University Health Network, University of Toronto, Toronto, ON, Canada
Background: Patients (pts) with mRCC with SD have unfavorable outcomes and poor prognosis
due to aggressive tumor behavior. Chemotherapy and targeted treatment are often of little ben-
efit. However, recent studies have shown a survival benefit of immunotherapy (IO). Here, we re-
port survival outcomes of pts with mRCC with SD treated with first line IO or chemotherapy or
targeted treatment. In addition we performed a meta-analysis of recent practice changing
phase III, IO trials in mRCC. Methods: This retrospective survival analysis was performed in pts
with mRCC with SD treated with IO or non-IO treatment at Princess Margaret Cancer Centre
(PM), Toronto. Demographics, disease characteristics and survival outcomes were collected.
Progression free survival (PFS), and overall survival (OS) were calculated using the Kaplan-Me-
ier method (log-rank). PFS and OS hazard ratios (HR) were calculated using cox proportional
hazards model. We identified the major, practice changing clinical trials that reported survival
outcomes of mRCC with SD treated with IO and performed a random-effects meta-analysis of
HR for PFS and OS. We compared these pooled results to our single institution experience. Re-
sults:We identified 474 pts diagnosed with mRCC at PM between 2002 and 2019. In total, 44
(9.3%) pts had mRCC with SD who were treated with IO or non-IO. Of these, 29 (65.9%) pts
had pure SD and 15 (34.1%) pts had mixed rhabdoid and SD features. Median age was 59.6
years (36-78) and 33 (75%) were male. Overall, as per the IMDC score, 3(6.8%), 21(47.7%)
and 20(45.5%) pts were categorized as good, intermediate, and poor risk, respectively. Eight
(18.2%) pts were treated with IO as first line of treatment, and 36 (81.8%) pts received non-
IO. With a median follow up of 64.8 months (range, 45.7-83.8 months), the median OS for the
whole mRCC with SD cohort was 15.6 months (95% CI: 8.6-22.5). The median OS in all pts
treated with IO vs non-IO was not reached vs 10.3 months (95%CI: 1.49-19.1 months; p =
0.005), respectively. The HR for OS was 0.1 (95%CI: 0.01-0.78; p = 0.023) favoring IO re-
ceipt. The median PFS in all pts treated with IO vs non-IO was 24 months (95%CI: non-estima-
ble) vs 5.4 months (95%CI: 2.9-7.8 months; p = 0.021), respectively. The HR for PFS was
0.3 (95%CI: 0.11-0.89; p = 0.03) favoring IO receipt. We identified through meta-analysis
five phase III clinical trials reporting PFS and OS in pts with mRCC with SD who received IO.
The overall HR for OS and PFS for the total cohort were 0.55 (95%CI: 0.41-0.74), and 0.53
(95%CI: 0.42-0.67), respectively. Conclusions: Our meta-analysis has confirmed the benefit of
IO agents in mRCC with SD. While the numbers included in this retrospective review were
small, they have provided real world corroboration of the trial findings. Pts with mRCC and SD
benefit from IO treatment, which should be considered the standard of care for these patients.
Research Sponsor: None.
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The survival outcomes of the metastatic renal cell carcinoma with rhabdoid
differentiation in immunotherapy era: Princess Margaret Cancer Center
experience. First Author: Esmail Mutahar Al-Ezzi, Division of Medical
Oncology and Hematology, Princess Margaret Cancer Centre, University
Health Network, University of Toronto, Toronto, ON, Canada
Background: Patients (pts) diagnosed with metastatic renal cell carcinoma
(mRCC) with rhabdoid differentiation (RD) have a poor prognosis due to aggres-
sive tumor behavior and inherent treatment resistance to targeted therapies. How-
ever, recent data has demonstrated the survival benefit of immunotherapy (IO) in
mRCC. Here, we report survival outcomes of pts with mRCC with RD treated with
targeted therapy and or IO. Methods: This retrospective survival analysis was per-
formed in pts with mRCC and RD treated with targeted treatment and IO at Prin-
cess Margaret Cancer Centre (PM), Toronto. Demographics, disease
characteristics and survival outcomes were collected. Overall survival (OS) was
calculated using the Kaplan-Meier method (log-rank). OS hazard ratio (HR) were
calculated using cox proportional hazards model. IBM SPSS Statistics v26 was
used to conduct statistical analyses. Results: We identified 474 pts diagnosed
with mRCC at PM between 2002 and 2019. A total of 57 (12%) pts diagnosed
with mRCC had RD and were treated with targeted and or IO agents. Of these, 42
(73.7%) pts had pure RD and 15 (26.3%) pts had mixed RD and sarcomatoid
features. Median age was 62 yrs (35-86yrs) and 42 (73.7%) were male. Overall,
as per the IMDC score, 5(8.8%), 27(47.4%) and 25(43.8%) pts were catego-
rized as good, intermediate, and poor risk, respectively. In total, 34 (59.6%) pts
were treated with targeted therapy only during their first and second line treat-
ment course and 23 (40.4%) pts received IO alone or in combination with tar-
geted treatment in the first or second line. With a median follow up of 53.4
months (range, 38.3-68.4 months), the median OS for the whole mRCC with RD
cohort was 23.1 months (95% CI: 14.6-31.5). The median OS in all pts treated
with targeted therapy only vs IO receipt was 13.1 months (95%CI: 5.4-20.8
months) vs not reached; p = 0.026, respectively. HR for OS was 0.44 (95%CI:
0.22-0.93; p = 0.03) favoring IO receipt. Conclusions: While the number of pts
included in our retrospective review was small, our analysis has suggested that
pts with mRCC and RD have poor survival outcomes that may be improved with
IO treatment. RD is a histopathological feature that could identify pts who may
benefit from IO therapy. Further analysis is needed to explore the impact of RD
on IO treatment response. Research Sponsor: None.
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Pathologic outcomes at cytoreductive nephrectomy (CN) following
immunotherapy (IO) for patients with advanced renal cell carcinoma (RCC).
First Author: Justine Panian, University of California San Diego, Moores
Cancer Center, La Jolla, CA
Background: IO, either as combination therapy in the frontline or monotherapy in the second
line, has improved outcomes for patients with advanced RCC. With the movement away from
upfront CN, limited data are available on the outcomes of patients who receive IO with delayed
CN. In this study, we characterized the pathologic and survival outcomes for patients who re-
ceived IO followed by CN. Methods: We conducted a multi-center, retrospective analysis of pa-
tients with advanced/metastatic RCC having received IO combination or monotherapy followed
by CN. An IRB-approved and HIPAA-compliant registry was used to collect data from the elec-
tronic medical record. Our primary endpoint was the degree of pathologic downstaging compar-
ing baseline clinical T stage to pathologic T stage following IO. Secondary endpoints included
investigator assessed response using RECIST principals, progression-free survival (PFS), and
overall survival (OS). Results:We identified53 patients with advanced RCC across 9 institutions
who were eligible for the study. The median age was 63 years, 72% were white, and 60% were
male. 81% of patients had clear cell histology, 11% had sarcomatoid differentiation, and 75%
presented with de novo metastatic disease. Baseline IMDC risk is as follows: 4% favorable,
55% intermediate, and 26% poor risk with 15% unknown. 23% had bone metastases and
23% had liver metastases at baseline. Lines of therapy prior to CN was 1 line in 74% of pa-
tients, 2 lines in 25%, and 3 lines in 2%. For the line of IO therapy immediately preceding CN,
49% received nivolumab+ipilimumab, 30% received IO monotherapy, and 21% received com-
bination IO/VEGF therapy. The median duration of therapy prior to surgery was 11.3 months
(range 0.38-47.8). 28% of patients discontinued treatment after CN for observation. Best over-
all response prior to CN was stable disease in 25% of patients, partial response in 60%, and
progressive disease in 4% with 11% unknown. Following receipt of IO-based treatment, 38%
of patients exhibited downstaging from the baseline clinical T stage to the CN pathological T
stage (Table). 11% of patients had no residual disease at CN. For pathologic outcomes, 85%
of patients had negative margins, 75% had necrosis present, and the median tumor size at CN
was 6.5 cm. The median PFS was 11.3 months and median OS was 25.7 months for the over-
all cohort. Conclusions: IO-based strategies demonstrate efficacy in the renal primary in pa-
tients with advanced RCC. T stage downstaging was demonstrated in 38% of patients with
11% having a complete pathologic response in the renal primary following IO administration.
Biomarker studies on baseline and CN tissue will further elucidate molecular predictors of re-
sponse and resistance to IO therapy. Research Sponsor: None.

Baseline T Stage Pathologic T Stage

T0 0 (0%) 6 (11%)

T1 6 (11%) 9 (17%)

T2 14 (26%) 5 (9%)

T3 22 (42%) 30 (57%)

T4 10 (19%) 3 (6%)
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Tivozanib (T) as first-line (1L) treatment of metastatic renal cell carcinoma
(mRCC): A real-world outcome review in North-West of England (NWE), UK.
First Author: Jonathan Heseltine, Clatterbridge Cancer Centre, Wirral,
United Kingdom
Background: The TIVO-1 study demonstrated improved PFS in mRCC patients (pts) undergoing
1L treatment with T compared with sorafenib. We previously presented outcomes of our experi-
ence of T in 4 cancer centres in NWE. Here we present updated outcomes with longer follow-
up (FU). Methods: mRCC pts commencing 1L T March 2017- May 2019 were identified. Out-
comes of interest included overall response rate (ORR), survival (OS, PFS) and toxicity. Data
cut off for this update was 30/11/2020. Results: 113 pts were identified with characteristics as
in the table. Median FU was 25.9 mo (18.3-44.7mo),18% pts remain on treatment at data
cut-off. 88.5% commenced T at full dose, of which 67% maintained dose intensity. 11.5%
commenced T with dose reduction due to prior TKI toxicities or comorbidities. Median number
of cycles was 7 (1-33). In terms of efficacy, ORR was 29% (CR 0%, PR29%, SD39%,
PD26%, NE 6%) and median PFS was 9.0 months (95% C.I. 6.0-12.1mo). Median PFS by
IMDC risk group was: F= 23.0 months (95% C.I. 7.6-38.4mo); I= 10.0 months (95% C.I. 6.3-
13.7mo); P= 3.0 months (95% C.I. 1.5.- 4.5mo), p value<0.0001. Median OS was 25.0
months (95% C.I. 15.4-34.6mo). Median OS by IMDC risk group was: F= NR with 72% alive
at data cut-off; I= 26.0 months (95% C.I. 17.9-34.1mo); P= 7.0 months (95% C.I. 4.4-
9.6mo), p value<0.0001. Adverse events (AEs) of any grade occurred in 77% (≥G3 13%) in-
cluding fatigue 42% (≥G3 0%), diarrhoea 19% (≥G3 < 1%), mucositis 24% ( ≥G3 2%), an-
orexia 12% (≥G3 < 1%); and hypertension 7% (≥G3 2%). Notable ≥G3 events included
abnormal liver function 3%; vascular events 2% and seizure < 1%. 18% of patients discontin-
ued treatment due to toxicity with no treatment-related deaths. Conclusions: Our real world ex-
perience of 1L T suggests comparable activity with randomized data and other TKIs,
particularly in F and I IMDC risk groups. The low incidence of serious AEs makes it an attractive
option if unsuitable for combination therapies. Research Sponsor: None.

Baseline demographics.

Median Age 69 (range 42-84)

Karnofsky performance status 88 (78%) PS 0 or 1

Histology 93 (82%) confirmed clear cell, 20 (18%) undefined

IMDC risk Favourable (F) – 25 (22%);
Intermediate (I) - 59 (52%);

Poor (P) – 29 (26%)
Previous nephrectomy 75 (66%)

First-line drug or 2nd line & switched from prior TKI due to toxicity 102 (90%)
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Prolonging utilization of systemic therapy in oligoprogressive metastatic renal
cell carcinoma using stereotactic body radiation therapy. First Author:
Ramya Muddasani, Department of Medical Oncology & Experimental
Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA
Background: SBRT in indicated for the management of locally recurrent and oligometa-
static mRCC as per National Comprehensive Cancer Network guidelines. Our study eval-
uates both the efficacy of radiotherapy (RT) in prolonging systemic treatment along with
RT toxicity in the oligoprogressive RCC setting. Methods: A single institution retrospec-
tive data collection was performed in which we identified mRCC patients who experi-
enced oligoprogression (defined as <1 sites of progressive disease) while on an FDA
approved systemic therapy and were concurrently treated with SBRT, while remaining
on the same therapy. Clinicopathologic characteristics and SBRT-related data along
with duration of systemic therapy (DOT) were collected. DOT was then quantified into
two categories which included the duration of systemic therapy prior to oligoprogression
(DOT[P]) and duration of systemic therapy after completion of SBRT (DOT[S]). The ratio
of DOT[S]/DOT[P] was calculated to determine the impact of SBRT on systemic treat-
ment prolongation. Results: 23 patients diagnosed with mRCC meeting criteria were
identified, 91% (n = 21) with clear cell histology and 9% (n = 2) with papillary histolo-
gy. At the time of oligoprogression, 15 patients (65%) were on immunotherapy, 7 pa-
tients (30%) were on targeted therapy, and 1 patient (5%) was on combination therapy.
We noted the preponderance of patients were on a first-line therapy at the time of oligo-
progression (n = 10, 43%). A median of 2 (range, 1-3) lesions were treated per patient,
with lung being the most frequent site (n = 14, 40%). The median total dose of SBRT
was 30 Gy (range, 27-50 Gy) with a median dose per fraction of 6 Gy (range, 3-12 Gy).
SBRT related toxicities, all of which were grade <2, were noted in 5 patients (22%), of
which fatigue was the most frequent side effect (n = 3, 13%). Median DOT[S] was 13.4
months (range, 0.5-37.7 months) and the median DOT[P] was 12.8 months (range,
0.4-46.3 months). Results demonstrated a median DOT[S]/DOT[P] ratio to be 1.3
(range, 0.01-25.8). Conclusions: Based on our data, we discovered the addition of
SBRT to systemic therapy during oligoprogression is not only well-tolerated, but that
this treatment had clinical benefit in prolonging time on systemic therapy for patients
with mRCC. The utilization of SBRT may prolong lines of therapy, thereby decreasing
additional toxicities associated with exposure to new regimens. Research Sponsor:
None.
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Network meta-analysis (NMA) of second-line (2L) treatment options in
metastatic renal cell carcinoma. First Author: Alejandro Recio-Boiles, The
University of Arizona Cancer Center, Tucson, AZ
Background: Immune checkpoint inhibitors, in combination either with a cytotoxic T-lympho-
cyte-associated protein 4 or tyrosine kinase inhibitor are approved for first-line (1L) therapy of
metastatic renal cell carcinoma (mRCC). Of those, several have been shown to improve median
progression-free survival (mPFS) in the 2L. A recent NMA by Irbaz et al. (PMID 33824031)
identified the most effective 1L treatments for mRCC. In the absence of head-to-head random-
ized clinical trials (RCT), we performed an indirect comparison of 2L treatments for mRCC.
Methods: We conducted literature searches in Medline, Embase, Cochrane Library, and Google
Scholar to identify RCTs evaluating 2L treatments in mRCC. We extracted the mPFS hazard ra-
tios (HR) and 95% confidence intervals (CI). We used a normal likelihood model that incorpo-
rates log HRs of the treatment differences for conducting the NMA. P-scores, measuring the
certainty that one treatment is better than another averaged over all competing treatments,
were used to rank treatments. Higher p scores indicate better outcomes. Data were analyzed
with R netmeta package v.1.5-0. Results: All 8 therapies included in this analysis showed bene-
fits in mPFS over placebo (Table). The combination of lenvatinib+everolimus had the lowest
hazard of disease progression or death and pazopanib was the highest compared to placebo.
Lenvatinib+everolimus ranked highest with a p-score of 0.96 followed by cabozantinib (0.88),
and lenvatinib (0.79); with others having p-scores of 0.60 or less (placebo p-score 0.00). Con-
clusions: This NMA revealed that lenvatinib+everolimus and cabozantinib are most likely to pro-
duce the highest PFS benefit in 2L in mRCC. Future studies are needed to evaluate 1L and 2L
sequencing options to further inform clinical practice. Research Sponsor: None.

Results of network meta-analysis with p-scores of therapies.
Lenvatinib+Everolimus
0.96*

1.28(0.73;2.23) Cabozantinib
0.88*

0.66(0.32;1.33) 0.84(0.50;1.40) Lenvatinib
0.79*

0.45(0.26;0.78) 0.58(0.45;0.75) 0.69(0.42;1.14) Nivolumab
0.60*

2.23(1.15;4.33) 1.75(1.11;2.77) 1.46(0.78;2.73) 1.02(0.66;1.57) Axitinib
0.58*

2.50(1.49;4.21) 0.51(0.41;0.63) 1.64(1.02;2.63) 1.14(0.97;1.33) 0.89(0.59;1.34) Everolimus
0.45*

0.34(0.18;0.67) 0.44(0.28;0.69) 0.53(0.28;0.98) 0.76(0.49;1.18) 0.77(0.58;1.03) 0.86(0.57;1.30) Temsirolimus
0.36*

0.30(0.16;0.56) 0.38(0.25;0.58) 0.46(0.25;0.83) 0.66(0.45;0.97) 0.67(0.55;0.82) 0.75(0.53;1.07) 1.15(0.94;1.41) Sorafenib
0.22*

0.24(0.12;0.51) 0.31(0.18;0.54) 0.37(0.19;0.75) 0.54(0.31;0.92) 0.55(0.32;0.93) 0.61(0.37;1.02) 1.41(0.83;2.41) 1.23(0.75;2.01) Pazopanib
0.15*

0.13(0.07;0.24) 0.17(0.12;0.24) 0.20(0.12;0.35) 0.29(0.21;0.40) 0.29(0.22;0.40) 0.33(0.25;0.43) 2.61(1.93;3.54) 2.27(1.81;2.85) 0.54(0.35;0.84) Placebo
0.00*
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Efficacy and safety of lenvatinib (LEN) plus pembrolizumab (PEMBRO)
versus sunitinib (SUN) in the East Asian subset of patients with advanced
renal cell carcinoma (aRCC) from the phase 3 CLEAR trial. First Author:
Sun Young Rha, Yonsei Cancer Center, Yonsei University Health System,
Seoul, South Korea
Background: In the phase 3 CLEAR trial that included patients with aRCC, LEN + PEMBRO
demonstrated significant improvements in progression-free survival (PFS; hazard ratio [HR]
0.39; 95% CI 0.32, 0.49; P < 0.001), overall survival (OS; HR 0.66; 95% CI 0.49, 0.88; P =
0.005) and objective response rate (ORR; odds ratio 4.35; 95% CI 3.16, 5.97) vs SUN. Here
we report the efficacy and safety results of the East Asian population subset of the CLEAR trial.
Methods: Patients with aRCC and no prior systemic therapy were randomized (1:1:1) to receive
1 of 3 treatments including LEN 20 mg PO QD + PEMBRO 200 mg IV Q3W and SUN 50 mg
PO QD (4 weeks on/2 weeks off). Randomization was stratified by geographic region and
MSKCC prognostic groups. This analysis compares the efficacy and safety of LEN + PEMBRO
vs SUN in the East Asian subset of the CLEAR trial including patients from Japan and the Re-
public of Korea. The primary endpoint was PFS; secondary endpoints included OS, ORR and
safety. An independent review committee assessed tumors per RECIST v1.1. Median PFS and
OS were calculated using the Kaplan-Meier method; HR and 95% CI were estimated by a strat-
ified Cox model. Odds ratios were estimated by a stratified Cochran-Mantel-Haenszel test.
Results: Of the 1069 patients randomized, 75 patients in the LEN + PEMBRO group and 65
patients in the SUN group were from East Asia. PFS was improved with LEN + PEMBRO vs
SUN (median 22.1 vs 11.1 mo; HR 0.38, 95% CI 0.23, 0.62). Median OS was not reached
for both arms; the HR for OS comparing LEN + PEMBRO vs SUN was 0.71, 95% CI 0.30,
1.71. ORR was improved with LEN + PEMBRO vs SUN (65.3% vs 49.2%; odds ratio 2.14,
95% CI 1.07, 4.28). Grade ≥3 treatment emergent adverse events (TEAEs) occurred in 88.0%
of patients in the LEN + PEMBRO group and in 79.7% of patients in the SUN group. The inci-
dences and types of TEAEs were generally similar to the overall CLEAR population and were
manageable with dose adjustments and appropriate concomitant therapies. Conclusions: Effica-
cy results for patients in the East Asian subset of the CLEAR trial were consistent with the re-
sults of the overall population. The safety profile of LEN + PEMBRO in the East Asian subset
was also generally consistent with that of the overall population. Clinical trial information:
NCT02811861. Research Sponsor: Eisai Inc., Woodcliff Lake, NJ, USA, and Merck Sharp &
Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

East Asian Subset Overall Population

Parameter LEN + PEMBRO (n = 75) SUN (n = 65) LEN + PEMBRO (n = 355) SUN (n = 357)

Median PFS, mo (95% CI) 22.1 (13.8, NE) 11.1 (7.4, 16.6) 23.9 (20.8, 27.7) 9.2 (6.0, 11.0)

PFS HR vs SUN (95% CI) 0.38 (0.23, 0.62) - 0.39 (0.32, 0.49) -

Median OS, mo (95% CI) NR (NE, NE) NR (30.6, NE) NR (33.6, NE) NR (NE, NE)

OS HR vs SUN (95% CI) 0.71 (0.30, 1.71) - 0.66 (0.49, 0.88) -

ORR, % (95% CI) 65.3 (54.6, 76.1) 49.2 (37.1, 61.4) 71.0 (66.3, 75.7) 36.1 (31.2, 41.1)

ORR odds ratio vs SUN (95% CI) 2.14 (1.07, 4.28) - 4.35 (3.16, 5.97) -

Complete response, % 17.3 7.7 16.1 4.2

Data cutoff date: 28 August 2020. NE, not estimable; NR, not reached.
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Initial results from the phase 1 study of ARO-HIF2 to silence HIF2-alpha in
patients with advanced ccRCC (AROHIF21001). First Author: James
Brugarolas, The University of Texas Southwestern Medical Center, Dallas,
TX
Background: Hypoxia inducible factor-2 alpha (HIF2a) is a transcription factor and key tumori-
genic driver of clear cell renal cell carcinoma (ccRCC). Normally, HIF2a is expressed at low lev-
els and targeted for degradation by the von Hippel-Lindau (VHL) tumor suppressor protein.
VHL inactivation, the causative event of ccRCC, induces tumorigenesis through uncontrolled
accumulation of HIF2a and constitutive expression of downstream target genes implicated in
cell survival, cell proliferation and angiogenesis. ARO-HIF2 is a synthetic double-stranded
RNAi trigger with an alpha-v beta3 targeting ligand, designed to silence HIF2a expression.
Herein, we present initial results from a phase 1 clinical trial of ARO-HIF2 in advanced ccRCC
(NCT04169711). Methods: Advanced ccRCC patients (pts) (ECOG ≤ 1), with progressive dis-
ease on prior anti-VEGF and checkpoint inhibitor therapy, were enrolled into three escalating
dose cohorts (up to 10 per cohort) to receive 225, 525 or 1,050 mg i.v. weekly of ARO-HIF2
until progression or unacceptable toxicity. The primary endpoint was incidence and severity of
AEs. Secondary endpoints included tumor response based on RECIST. All pts underwent tumor
biopsy at baseline and post-dose for analysis of changes in HIF2a mRNA (qPCR) and protein
expression (IHC). Results: At the time of data cut, twenty-three pts (median age 66.5) were en-
rolled across 3 cohorts. Seventy four percent of pts received ≥ 3 prior lines of therapy. The
most common treatment emergent AE was fatigue (39%). Three SAEs in 3 pts were reported
by investigators as possibly drug related including, myocarditis (in a pt with a history of TKI in-
duced cardiomyopathy and NSTEMI requiring stent placement), demyelinating neuropathy (in
a pt with autoimmune sequelae secondary to checkpoint inhibitors), and hypoxia (in a pt with a
pulmonary infiltrate treated with antibiotics). No cases of drug related anemia were reported.
Among pts with adequate biopsy for qPCR (n=7), mean (max) reductions in HIF2a mRNA were
38% (47%), 25% (30%) and 28% (28%) in cohorts 1, 2, and 3, respectively. Among pts with
adequate biopsy for IHC (n = 12), 8 showed reductions in HIF2a protein with mean (max) re-
ductions of 45% (82%), 57% (90%) and 63% (63%) in cohorts 1, 2, 3, respectively. Across
all 3 cohorts, disease control (CR+PR+SD) was seen in 7 (30%) of pts. One pt (cohort 2, with
prior sunitinib, nivolumab, axitinib) experienced a partial response with 66% reduction in sum
of longest diameters. Six pts had a best response of stable disease. Three pts remain on drug
with stable disease and treatment durations between 20 and 32 weeks. Conclusions: HIF2a is a
clinically validated driver of ccRCC which can be targeted with a RNAi therapeutic. This ongo-
ing phase 1 study provides initial proof of target engagement based on reductions in HIF2a ex-
pression as well as a favorable safety profile in response to escalating doses of ARO-HIF2.
Clinical trial information: NCT04169711. Research Sponsor: Arrowhead Pharmaceuticals.
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Phase 2 study of neoadjuvant cabozantinib in patients with locally advanced
non-metastatic clear cell renal cell carcinoma. First Author: Mehmet Asim
Bilen, Department of Hematology and Medical Oncology, Emory
University School of Medicine, Atlanta, GA
Background: Cabozantinib is a small molecule inhibitor of the tyrosine kinases c-Met,
AXL and VEGFR2 that has been shown to reduce tumor growth, metastasis, and angio-
genesis. After the promising results from the METEOR, CABOSUN and Checkmate-9ER
trials, cabozantinib was approved for use in patients with advanced renal cell carcinoma
(RCC). The increased response rates with cabozantinib in metastatic RCC, along with
the other neoadjuvant TKI data, support an expanded role for cabozantinib in the neoad-
juvant setting. Methods: Patients with clinical stage ≥ T3Nx or TanyN+ or deemed unre-
sectable by the surgeon with biopsy-proven clear cell RCC were eligible for this study,
and received cabozantinib at a starting dose of 60 mg daily for 12 weeks. The primary
outcome was objective response rate per RECIST v1.1 (complete and partial responses)
at week 12 after the administration of cabozantinib as determined by independent radi-
ologist review. Secondary outcomes included safety, tolerability, clinical outcome (DFS,
OS), surgical outcome and quality of life. Results: As of 20 September 2021, 16 biop-
sy-proven clear cell RCC patients were treated with neoadjuvant cabozantinib. The me-
dian age was 56 years (range: 41-84 years) and 81.2% male. All patients completed
12 weeks of treatment, and 15 of them underwent surgery as planned without any delay
after completion of 4 weeks wash-out. One patient refused to undergo surgery due to
personal reasons and received further systemic treatment. Five patients (31.2%) experi-
enced a partial response, and 11 patients had stable disease. There was no progression
of disease while on cabozantinib. Median reduction of primary renal tumor size was
24% (range: 6-45%). The one patient who was deemed to be unresectable became re-
sectable at the end of treatment. Two patients were converted from radical to partial ne-
phrectomy. The most common AEs were diarrhea, nausea, fatigue, hypertension,
anorexia, and palmar-plantar erythrodysesthesia syndrome. Intraoperatively, we did not
experience any immediate complications. Postoperatively, no surgical complications re-
lated to the drug were noted. No treatment related grade 4 or 5 AEs related to cabozan-
tinib or surgery occurred. Two patients had died at the time of analysis (1 due to COVID
and 1 unknown cause). Conclusions: Cabozantinib was clinically active and safe in the
neoadjuvant setting in patients with locally advanced non-metastatic clear cell RCC. Ad-
ditional data will be reported including long term outcomes, correlative studies, quality
of life, and frailty/sarcopenia indices. Clinical trial information: NCT04022343.
Research Sponsor: Exelixis.
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Systemic therapy in patients with metastatic Xp11.2 translocation renal cell
carcinoma. First Author: Xieqiao Yan, Key Laboratory of Carcinogenesis
and Translational Research (Ministry of Education/Beijing), Department
of Genitourinary Oncology, Peking University Cancer Hospital & Institute,
Collaborative Innovation Center of Cancer Medicine, Beijing, China
Background: Xp11.2 translocation renal cell carcinoma (RCC) is a unique RCC
subtype with high malignant potential and poor prognosis, its natural course and
response to systemic therapy are not fully understood. We analyzed the clinic fea-
tures of this distinct entity and the benefit of systemic therapy in these patients.
Methods: Between May 2006 and December 2019, 1113 consecutive patients
diagnosed with RCC from Peking university cancer hospital (Beijing, China) were
reviewed, data of the clinical characteristics and outcome of patients with meta-
static Xp11.2 RCC were retrospectively collected. Tumor response to systemic
therapy was evaluated using Response Evaluation Criteria in Solid Tumors (RE-
CIST) criteria. The Kaplan-Meier method was used to estimate progression-free
survival (PFS) and overall survival (OS) distributions. Results: Metastatic Xp11.2
tRCC was found in 45 patients. The median PFS and median OS was 7.4 months
(4.5 - 8.8) and 17.9 months (12.4 - 24.4), respectively. First-line treatment
mainly included sunitinib (n = 14), sorafenib (n = 15), axitinib (n = 6), and pazo-
panib (n = 5), and the median PFS of these regimens were 7.4 months, 5.4
months, 9.4 months, 8.9 months, respectively. Two patients who received Vascu-
lar endothelial growth factor receptor - tyrosine kinase inhibitor (VEGFR-TKI) plus
immune checkpoint inhibitor (ICI) as first line therapy had a PFS of more than
16.6 months and more than 25.6 months, respectively. Twenty-four patients re-
ceived subsequent therapies, which included VEGFR-TKI/ICI, axitinib and mTOR
inhibitor, the median PFS for these regimens was 8.5, 7.2 and 2.0 months, re-
spectively. Patients with serous cavity effusion or IMDC poor risk groups had sig-
nificantly shorter median PFS and median OS. Conclusions: Metastatic Xp11.2
tRCC is an aggressive disease. VEGFR-TKI agents appeared to demonstrate some
efficacy, VEGFR-TKI/ICI combination might be a useful tool for the treatment of
metastatic Xp11.2 tRCC. Research Sponsor: None.
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Efficacy and safety of nivolumab in renal cell carcinoma patients with BONE
metastases: Results of the GETUG: AFU 26 nivoren multicenter phase II
study. First Author: Maud Velev, Hôpital Europ�een Georges Pompidou,
Assistance Publique-Hôpitaux de Paris, Paris, France
Background: Bone metastases (BM) in renal cell carcinoma (RCC) are associated with a
poor prognosis based on retrospective studies in which patients were treated with anti-
angiogenic agents. Since the development of immune checkpoint inhibitors, few data
are available regarding the prognosis impact of BM or the efficacy and safety of check-
point inhibitors in patients with bones metastatic RCC. GETUG-AFU26-NIVOREN (NI-
VOREN) is a French multicenter prospective study in which patients were treated with
nivolumab after failure of one or more antiangiogenic tyrosine kinase inhibitors. We
therefore aim to evaluate the impact of BM on prognosis, and the efficacy and safety of
nivolumab in patients with BM enrolled in NIVOREN trial. Methods: All adult patients
with BM at inclusion were included in our study. The primary endpoint of this ancillary
study was overall survival (OS). Secondary endpoints were progression-free survival
(PFS), objective response rate (ORR), safety, and skeletal-related events (SRE) in pa-
tients with BM. Clinical data were collected prospectively, except for SRE data which
were collected retrospectively in a complementary consent report form. Results: Among
720 patients treated with nivolumab in the NIVOREN study, 194 had BM at inclusion.
After a median follow-up of 23.9 months, the median OS was 17.9 months in patients
with BM versus 26.1 months in patients without BM (HR = 1.42 CI95% [1.13-1.79], p
= 0.0023). After adjustment on sex, age, IMDC group and line of treatments, the differ-
ence was not significant (HR = 1.24, CI95% [0.98-1.56], p = 0.0707). The median
PFS was shorter in patients with BM even after adjustment (2.8 versus 4.6 months, HR
= 1.30 CI95% [1.08-1.56]), as well as the ORR (14.8% versus 23.3%). The safety pro-
file was similar between patients with or without BM at inclusion. The incidence of SRE
in the BM population was 36% during the treatment period with nivolumab. A post-hoc
analysis evaluating the impact of bone-targeting agents in association with nivolumab
on SRE incidence was performed. There was a statistically significant benefit in patients
treated with bone-targeting agents on the incidence of SRE (OR = 0.367, CI95%
[0.151-0.895], p = 0.0276). Conclusions: Nivolumab is associated with shorter OS,
PFS, and lower ORR in patients with BM. Our study confirms, in the era of immunother-
apy that patients with BM are associated with poorer prognosis and suggests that associ-
ation with bone-targeting agents decreases the incidence of SRE. Clinical trial
information: 2015-004117-24. Research Sponsor: UNICANCER.
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Immuno-oncology (IO) combinations +/- VEGF targeted therapy (VEGF TT)
in patients (pts) with advanced mit family translocation renal cell carcinomas
(tRCC): Results from an international multicenter study. First Author: Omar
Alhalabi, The University of Texas MD Anderson Cancer Center, Houston,
TX
Background: IO combinations are standard of care for first-line therapy of clear-cell RCC; howev-
er, non-clear cell histologies including tRCC were not included in the registrational trials. We
previously reported a modest efficacy (objective response rate [ORR] <20%) with IO monother-
apy (PD-1 blockade) in tRCC (Boil�eve et al, JITC. 2018). The efficacy of IO combinations +/-
VEGF TT has not been reported. Methods: This is a retrospective, international, multicenter
study of pts with tRCC treated with IO-IO or IO+VEGF TT at 11 centers in the US, France, and
Belgium. Only pts with confirmed TFE3 or TFEB translocation by fluorescent-in-situ hybridiza-
tion (FISH) were included. ORR and progression-free survival (PFS) were assessed by RECIST.
Overall survival (OS) was assessed by Kaplan-Meier methods. OS was measured from initiation
of therapy till death or last follow up. We also assessed the association between OS and base-
line prognostic variables. Results: 29 patients with metastatic tRCC were included in this analy-
sis. Median age at starting therapy was 38 (IQR 27, 53) years. Female:Male ratio was 0.9:1.
FISH revealed a translocation involving TFE3 and TFEB in 22 and 7 patients, respectively.
Most frequent metastatic sites at diagnosis were lungs (76%), liver (52%), retroperitoneal ad-
enopathy (48%), and bone (38%). IMDC risk at diagnosis was favorable (31%), intermediate
(45%) and poor (24%). Combinations of IO+VEGF TT and anti-PD1 (L1) + anti-CTLA-4
(IO+IO) were used in 11 and 18 pts, respectively. 17 (59%) pts received IO combinations as
1L, 7 (24%) pts as 2L and 5 (17%) pts as ≥3L. ORR in the IO+IO group was 1/18 (5.5%),
while in IO+VEGF TT group was 4/11 (36%). For 20 (69%) pts, progressive disease was the
best overall response. At a median follow-up of 12.9 months (mo), median PFS was 3.2 mo
and median OS was 13.5 mo for all 29 pts (Table). Median PFS in the IO+IO group was 2.8
mo, and 5.4 mo in IO+VEGF TT group (HR=0.81, 95% CI: 0.35-1.84). Conclusions: In this
small retrospective study of tRCC, IO+IO therapy produced modest activity based on low ORR
and short PFS while IO+VEGF TT produced numerically higher ORR and longer PFS. Insights
into the biological basis of tRCC are necessary to develop more effective therapies for this rare
and aggressive RCC variant. Research Sponsor: None.

Outcomes (%) IO+VEGF TT*(N=11) IO+IO** (N=18) All (N=29) P value

Objective response rate 4 (36) 1 (5.5) 5 (17) 0.05

Partial response 4 (36) 1 (5.5) 5 (17)

Stable disease 1 (9) 3 (17) 4 (14)

Progressive disease 6 (54) 14 (78) 20 (69)

Median PFS, mo 5.36 2.83 3.22 0.62, HR=0.81 (0.35-1.84)

Median OS, mo 13.71 13.47 13.5 0.88, HR=0.93 (0.33-2.59)

*avelumab/axitinib (n=2), nivolumab/cabozantinib (n=4), pembrolizumab/axitinib (n=2), atezolizumab/bevacizumab (n=2), nivolumab/ax-
itinib (n=1) **nivolumab/ipilimumab (n=17) and durvalumab/tremelimumab (n=1)
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Randomized phase II study to assess the efficacy and tolerability of sunitinib
by dose administration regimen in anti-angiogenic naïve patients with
metastatic renal cell carcinoma (mRCC): Final analysis of SURF study. First
Author: Antoine Thiery-Vuillemin, Medical Oncology Department, CHRU
Jean Minjoz, Besançon, France
Background: SUN is approved in mRCC setting at the dose of 50mg daily for 4 weeks followed
by 2 weeks rest (4/2 schedule). The 4/2 schedule often requires dose modifications for toxicity.
Current recommendation is to reduce the dose to 37.5mg per day. Alternative schedules (2
weeks of treatment followed by one-week rest (2/1 schedule) have shown promising results.
SURF trial evaluated prospectively schedule 2/1 when toxicity occurs. Methods: SURF
[NCT02689167] is a prospective, non-comparative randomized study. Patients (pts) with
mRCC (clear cell) were included at SUN initiation. When a dose adjustment of SUN was re-
quired, patients were randomized between 4/2 schedule at 37.5mg daily and experimental 2/1
schedule at 50mg daily. Primary objective was to assess duration of SUN treatment among the
73 first evaluable pts. Overall 226 pts were enrolled with 133 randomized. All other analyses
are shown for the 133 randomized patients. Results: Pts were 75.2% males, with a median age
63.7 years for 94% with a Karnofsky ≥ 80%. Of them, 54.9% had partial/total nephrectomy.
IMDC risk score was favourable (45.1%), intermediate (46.6%) or poor (8.3%). Pts character-
istics were well balanced between 2 arms. Metastatic sites were lungs (60.5%), bones
(16.3%), lymph nodes (15.5%). At 6 months, 48 patients (65.8%) of the 2/1 schedule were
still on treatment (above predefined threshold for positivity). Other data are listed on the table.
No new safety signal was identified. Permanent SUN discontinuation due to toxicity was
22.2% in control arm vs 12.3% in experimental arm. Conclusions: SURF is the largest prospec-
tive randomised trial evaluating two different SUN schedules modifications in mRCC in case of
toxicity. This positive trial confirms the role of adapting SUN to a 2/1 schedule rather than re-
ducing SUN dose to the classical 4/2 schedule. Clinical trial information: NCT02689167.
Research Sponsor: Pfizer.

overall population
n = 133

control arm (4/2
schedule)
n = 50

experimental arm (2/1
schedule)
n = 83

Survival without SUN discontinuation % [95% CI] at
12 mo
and 24 mo

52.6% [44.8-
61.8]

22.4% [16.3-
30.7]

38.0% [26.7-54.1]
18.0% [10.0-32.5]

61.4% [51.8-72.9]
24.9% [17.1-36.3]

Survival without progression or death % [95% CI] at 12
mo
and 24 mo

62.1% [54.4-
71.0]

32.0% [24.8-
41.1]

53.1% [40.8-69.1]
30.0% [19.4-46.2]

67.5% [58.1-78.3]
33.0% [24.2-45.1]

Overall Survival % [95% CI]
at 12 mo
and 24 mo

88.7% [83.5-
94.3]

75.7% [68.6-
83.6]

84.0% [74.4-94.8]
69.5% [57.8-83.7]

91.6% [85.8-97.7]
79.4% [70.8-89.0]
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The role of cytoreductive nephrectomy and systemic therapy in the
management of tumor thrombus in patients with metastatic renal cell
carcinoma. First Author: Abhenil Mittal, Division of Medical Oncology and
Hematology, Princess Margaret Cancer Centre, University Health
Network, Toronto, ON, Canada
Background: Patients (pts) with metastatic renal cell carcinoma (mRCC) and tumor thrombus have historically
been treated with cytoreductive nephrectomy (CN), however, their outcomes remain poor. Recent phase III
data suggest the role for cytoreductive nephrectomy (CN) in mRCC is limited. To date, only case-reports have
described thrombus response to systemic therapy. Here, we describe response and survival outcomes of de
novo mRCC patients with thrombi treated with systemic therapy with or without CN. Methods: Pts with de novo
mRCC at the Princess Margaret Cancer Centre were identified. Demographics, disease characteristics (includ-
ing the presence of thrombus) and survival outcomes were collected. Progression free survival (PFS) and over-
all survival (OS) in months (m) was calculated using the Kaplan-Meier method (log-rank). Results: We
identified 226 pts with de novo mRCC between 2002 and 2019. Pt demographics are listed in the table. In
total, 157 pts underwent a CN and 69 received only systemic therapy. Of the total cohort, 64 pts (28%) had
tumor thrombus at presentation (46 CN, 18 no CN). Of the 18 patients with tumor thrombus treated with only
systemic therapy, 17 received first-line angiogenesis inhibitors and 1 had chemotherapy (medullary histolo-
gy). Six (33%) had thrombus progression, 8 (44%) had stable disease and four (22%) had an objective re-
sponse. Median PFS and OS for patients with and without tumor thrombus treated with systemic therapy only
was not significantly different [5.3m (95% CI 3.6-11.7) vs 4.1m (95% CI 3.1-5.9)), p=0.33; OS: 12.1m
(95% CI 8.8-27.7) vs 13.9m (95% CI 7.9-21.5), p=0.87). PFS for patients with tumor thrombus who had
CN was similar to those treated with systemic therapy alone [8.4m (95% CI: 5.7-13.4) vs 5.3m (95% CI 3.6-
11.7), p=0.57] but OS was significantly better favoring CN [29.4m (95% CI: 17.4-48.9) vs 12.1m (95% CI
8.8-27.7), p=0.01). Conclusions: In this largest series of patients with mRCC and thrombus treated with sys-
temic therapy +/- CN, CN appears to plays an important role. More data is needed for patients with tumor
thrombus treated with immunotherapy to confirm these findings and elucidate the role of surgery in those co-
horts. Bias due to the retrospective study design is an important limitation. Research Sponsor: None.

Summary table.
TT with CN (N=46) TT without CN (N=18)

Median Age 57.1 (33.2-76.5) 61.4 (43.7-79.6)

M:F 34:12 15:3

IMDC
1. Favorable
2. Intermediate/Poor

3
43

0
18

Histology
1. Clear cell
2. Non clear cell

30
16

15
3

Anticoagulation received 23 7

Systemic therapy
Targeted therapy
Immunotherapy
chemotherapy

39
5
2

17
0
1

Mayo category of thrombus
1. 0
2. I
3. II
4. III
5. IV

20
7
7
9
3

11
0
2
2
1
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Efficacy of tyrosine kinase inhibitors (TKI) after combination ipilimumab plus
nivolumab (I/N) in metastatic clear cell renal cell carcinoma (ccmRCC)
patients: Results from the Canadian Kidney Cancer Information System
(CKCis). First Author: Austin Kalirai, University of Queensland, Brisbane,
QLD, Australia
Background: The use of I/N is a proven first-line option for patients with intermediate/poor
IMDC prognostic criteria. The use of vascular endothelial growth factor inhibitors such as suni-
tinib have shown activity in the treatment of ccmRCC, but their effectiveness post I/N needs
better characterization. This study aims to demonstrate the efficacy of sunitinib, and other TKI
agents post I/N in ccmRCC in a real world setting. Methods: Patients with ccmRCC who had re-
ceived I/N and were subsequently treated with TKI between Jan 1, 2011 and December 31,
2019 were identified from CKCis. Time to treatment failure (TTF – time from start of first sub-
sequent TKI to discontinuation for any reason) and overall survival (OS) – time from first subse-
quent TKI to death) were calculated using the Kaplan-Meier method. Cox regression was
performed to adjust for IMDC criteria. RECIST criteria was used to determine best overall re-
sponse (ORR) of TKI radiographically. Results: 64 patients were treated with TKI post I/N. Char-
acteristics and outcomes are listed in the table. Of the second-line TKI patients, 51 received
sunitinib, 10 received pazopanib and 3 received other TKI. Reasons for second-line TKI discon-
tinuation are: 28% toxicity, 34% progression, 7% other reasons while 31% remain on treat-
ment. Median follow-up time was 12.9m. ORR for second-line TKI overall and second-line
sunitinib was 30.0% and 29.4%, respectively. Conclusions: These data show that TKI are ac-
tive after I/N in ccmRCC. TTF may underestimate PFS due to the large number of patients dis-
continuing treatment for toxicity and not progression. Efficacy of second-line TKI post I/N in
this dataset is similar that of first-line sunitinib from recent randomized phase III trials, sug-
gesting that there may be no significant loss of TKI activity after having received first-line I/N.
Overall, these data support the use of TKI after I/N. Research Sponsor: BMS, Eisai, EMD Sero-
no, GSK, Ipsen, Pfizer, Merck, Novartis and Roche. There is no direct role or influence from
this funding on this work.

Second-line TKI Second-line sunitinib

Total N 64 51

Median Age (years) 63 64

Male 78% 77%

IMDC Prognosis Group
Good 3% 2%

Intermediate 48% 53%

Poor 39% 35%

TTF (m) (95% CI) 6.21 (3.68-12.6) 5.98 (3.48-11.8)

OS (m) (95% CI) 21.7 (9.49-NR) 20.1 (9.07-NR)
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A phase II study of talazoparib and avelumab in VHL deficient clear cell renal
cell carcinoma. First Author: Ritesh Kotecha, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: VHL inactivation may lead to impairments in the DNA damage response pathway
and increased replication stress, which consequently can increase the genomic instability of
clear cell renal cell carcinoma (RCC). Other molecularly driven RCC subtypes including FH and
SDH deficient RCC show impaired DNA repair through oncometabolite accumulation. Synthetic
lethality with PARP inhibitors (PARPi) has been suggested in preclinical models, and PARPi
may potentiate the effects of immune checkpoint blockade (ICB) therapy. Methods: We con-
ducted a single center, investigator-initiated phase II trial to evaluate combined PARPi + PD-
L1 inhibition in two genomically selected advanced RCC cohorts: 1) VHL altered RCC; 2) FH,
SDH-RCC and renal medullary carcinoma. For Cohort 1, patients had to have previously been
treated with VEGFR TKI and ICB therapy with maximum 3 prior lines of therapy. Patients re-
ceived talazoparib 1mg daily plus avelumab 800mg IV every 14 days. The primary endpoint
was objective response rate (ORR) by iRECIST, and secondary endpoints included progression-
free survival (PFS), safety and tolerability. Results from Cohort 1 are reported here. Results:
From 2019-2021, 10 advanced RCC patients were enrolled per the first stage of a Simon 2-
stage design for cohort 1. The median age was 63 years (R: 42-71), and median number of pri-
or therapies was 2 (R: 1-3). All patients had VHL loss detected by tissue NGS sequencing via
MSK-IMPACT, and 3/10 (30%) of patients had co-occurring somatic or germline alterations in
DDR specific genes. No objective tumor responses were seen, and the disease control rate was
60% (6/10) with those patients achieving stable disease as best response. All patients experi-
enced disease progression and the median PFS was 3.6 months (95% CI 1.4-4.9). Adverse
events were in keeping with reported toxicities for individual agents without emerging safety
signals. Conclusions: This is the first clinical study of combination PARPi and ICB therapy in ad-
vanced clear cell RCC. In our cohort of VHL deficient TKI/ICB refractory RCC, the study did not
meet its pre-defined efficacy threshold to continue enrollment, and our results do not support
further study of this regimen in this population. Exploratory efforts to evaluate this treatment
approach in other biomarker selected populations of RCC, including cohort 2 of this study, are
ongoing. Clinical trial information: NCT04068831. Research Sponsor: This research was finan-
cially supported by Pfizer, as part of an alliance between Pfizer and the healthcare business of
Merck KGaA, Darmstadt, Germany.

348 Poster Session

Association of adrenal metastases with outcomes in patients with metastatic
clear cell renal cell carcinoma (mccRCC) treated with nivolumab in the
GETUG-AFU-26 NIVOREN phase II trial. First Author: Emilien Billon,
Institut Paoli-Calmettes, Marseille, France
Background: Glandular metastases (GMs) (adrenal, pancreas, thyroid, ovary, breast, or prostate)
are rare in mccRCC. Several studies have observed significantly longer overall survival (OS) for
GM patients treated with anti-angiogenic therapy. This study assesses outcomes from mccRCC
treated with nivolumab with or without GMs. Methods: The GETUG-AFU 26 NIVOREN, phase II
trial assessed the activity and safety of nivolumab in pts with mccRCC who failed antiangiogen-
ic therapies (NCT03013335). Pts were stratified in two subgroups according to the presence
of at least one GM. Specific analyzes were performed for pancreatic and adrenal metastases.
Primary endpoint was OS, secondary endpoint were progression free survival (PFS) and overall
response rate (ORR). Results: Between February 2016 and July 2017, among 720 patients
treated by nivolumab 217 patients had GM (151: adrenal and 86: pancreatic metastases).
Clinical characteristics were comparable between the two subgroups except for IMDC poor sub-
group (19% vs 28%) and for Furhman grade IV (13.5% vs 23.4%) for GM and non GM respec-
tively. Median time between metastatic disease and nivolumab was 3.2 years (y) vs 2 y for GM
and non GM respectively and 2.8 vs 2.1 y with or without adrenal metastasis. There was no sta-
tistical difference in outcomes between pts with or without GMs. However, pts with adrenal me-
tastases had worse OS (12-months survival: 64% vs 71.1%; HR 1.51 (1.19-1.92)); shorter
PFS (6-months survival: 27.2% vs 36.6%; HR 1.29 (1.07-1.57)) and lower ORR (12.5%
[7.6%; 19.0%] vs 23.2% [19.8%; 27.0%]; p = 0.005) than non-adrenal metastases. Con-
versely, patients with pancreatic metastases had significantly longer overall survival (12-
months survival: 82.3% vs 67.9%; HR 0.59 (0.40-0.85)) in univariate analysis compared to
non-pancreatic metastases. In multivariate analysis, only adrenal metastasis remained associ-
ated with dismal prognosis (Table). Conclusions: Adrenal metastasis is an independent poor
prognostic factor for response and survival in the GETUG-AFU 26 NIVOREN phase II trial. Lim-
ited activity with nivolumab is observed for patients with adrenal metastases from mccRCC
without difference with previous anti angiogenic therapy. Molecular characterization could help
to identify the angiogenic profile of adrenal metastases. Clinical trial information:
NCT03013335. Research Sponsor: UNICANCER; BMS.

Cox regression model for OS.

Factor Label Events/N (Multivariate) Hazard Ratio (95% CI) (Multivariate) P-value

Adrenal metastasis <.0001

Yes (vs no) 91/150 1.65 (1.29-2.10)

Sex 0.6757

Female (vs male) 75/159 0.95 (0.73-1.23)

Age 0.0011

≥ 70 y/o (vs < 70y/o) 112/202 1.46 (1.16-1.84)

IMDC prognostic <.0001

Intermediate (vs Favorable) 186/399 2.07 (1.45-2.97)

Poor (vs Favorable) 121/179 4.54 (3.11-6.61)
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Early primary tumor response in metastatic RCC patients treated with
immune checkpoint inhibitors-based combinations. First Author: Chiara
Ciccarese, Oncology Unit, Fondazione Policlinico Universitario "A.
Gemelli" IRCCS, Catholic University of Rome, Rome, Italy

Background: 25-30% of renal cell carcinoma presents with metastases (mRCC) at
diagnosis.The activity of immune checkpoint inhibitor (ICI)-combinations on the
primary tumor (PT) is debated. Patients and Methods: mRCC patients (pts) with PT
who received first-line nivolumab plus ipilimumab (N/I) or pembrolizumab plus
axitinib (P/A) were included. We investigated the early primary tumor response
(EPTR) at the first radiological assessment. Results: 73 pts were included. The
median early reduction of the PT longest diameter was 12.4% with P/A versus
6.2% with N/I (p = 0.42). We evaluated if the type of EPTR could affect the me-
tastases response. Among pts with PT stable disease (SD), 8.3% had metastatic
disease progression (PD) with P/A and 34.8% with N/I. Early PT partial response
(PR) was associated with no metastatic PD with both N/I and P/A. The 2 pts with
PT PD had also metastatic PD to P/A. Of the 3 PT with PD to N/I, 1 had metastat-
ic SD and 2 PD. In the overall population, of the 94.1% without PT progression
(PR+SD), 47.5% had metastatic PR, 35.6% SD, 16.9% PD. Conclusions: ICIs-
combinations achieved an early PT PR in about 10-20%, without any complete
responses. Only a small percentage of PT had an early PD, mainly associated with
metastatic PD. However, among those PT without an early progression, metastatic
PR can be achieved in approximately 50% of cases. Research Sponsor: None.

Characteristics
N+I

% (N = 34)
P/A

% (N = 39) p

KPS < 80 28.2 29.4 0.91

Sarcomatoid component 10.3 12.9 0.73

Histology
ccRCC
nccRCC

75.7
24.3

85.3
14.7

0.29

> 2 metastatic sites 53.8 44.1 0.41

PT-related symptoms 43.6 35.3 0.47

IMDC group
Intermediate
Poor

48.7
51.3

61.8
38.2

0.26

Median PT longest diameter 96.5 mm
(IQR 72.3-121.5)

88.5 mm
(IQR 67.5-100.0)

0.079

Median PT volume 369.1 cm3

(IQR 130.9–838.6)
362.9 cm3

(IQR 163.0-524.0)
0.094

EPTR
PR
SD
PD

10.3 (4)
82.1 (32)
7.7 (3)

23.5 (8)
70.5 (24)
5.9 (2)

0.31
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Final overall survival analysis and organ-specific target lesion assessments
with two-year follow-up in CheckMate 9ER: Nivolumab plus cabozantinib
versus sunitinib for patients with advanced renal cell carcinoma. First
Author: Thomas Powles, Barts Cancer Institute, Cancer Research UK
Experimental Cancer Medicine Centre, Queen Mary University of London,
London, United Kingdom
Background: First-line nivolumab plus cabozantinib (N+C) demonstrated superiority over suniti-
nib (SUN) in the primary disclosure of the phase 3 CheckMate 9ER trial (NCT03141177; 10.6
months minimum follow-up; Choueiri TK et al. N Engl J Med 2021) in patients (pts) with ad-
vanced renal cell carcinoma (aRCC). Here, we report the preplanned final overall survival (OS)
analysis with updated efficacy and safety in intent-to-treat (ITT) pts, and an exploratory assess-
ment of target lesions by organ site after extended follow-up. Methods: Pts with aRCC (clear cell
component) were randomized to N 240 mg every 2 weeks + C 40 mg once daily vs SUN 50 mg
once daily (4 weeks of 6-week cycles). The primary endpoint was RECIST v1.1–defined pro-
gression-free survival (PFS) by blinded independent central review (BICR) in ITT pts; secondary
endpoints included OS, objective response rate (ORR) by BICR, and safety. The preplanned fi-
nal OS analysis was set to occur after observing 254 events. Maximal reduction of target lung,
lymph node, kidney, and liver lesions were evaluated per BICR via post hoc exploratory analy-
ses. Results: After 25.4 months minimum follow-up (median, 32.9 months) for OS in ITT pts, a
total of 271 OS events occurred, and N+C continued to demonstrate OS improvement vs SUN
(N = 323 vs 328; median 37.7 vs 34.3 months; HR 0.70 [95% CI 0.55–0.90]). PFS (median
16.6 vs 8.3 months; HR 0.56 [95% CI 0.46–0.68]) and ORR (55.7% [95% CI 50.1–61.2] vs
28.4% [95% CI 23.5–33.6]) benefits were maintained with N+C vs SUN, and 12.4% (N+C) vs
5.2% (SUN) of pts had a complete response. Median duration of response was 23.1 months
with N+C vs 15.1 months with SUN. A higher percentage of pts experienced any reduction and
≥30% reduction from baseline with N+C vs SUN in target lesions at all organ sites assessed
(Table). Among all treated pts, 97.2% (N+C; N = 320) vs 93.1% (SUN; N = 320) had a treat-
ment-related adverse event (TRAE) of any grade (65.0% vs 54.1% had a grade ≥ 3 TRAE). Con-
clusions: N+C continued to provide survival improvement vs SUN among ITT pts in the final OS
analysis, additionally PFS and ORR benefits with N+C were sustained with minimum 2-year fol-
low-up. A higher proportion of pts experienced tumor shrinkage benefit with N+C vs SUN across
all 4 organ sites assessed. No new safety signals emerged with extended follow-up in either
arm. These results highlight N+C as a first-line treatment for pts with aRCC. Clinical trial
information: NCT03141177. Research Sponsor: Supported by Bristol Myers Squibb in collabo-
ration with Ono Pharmaceutical and with Exelixis, Ipsen Pharma, and Takeda Pharmaceutical.

TL organ site Lung Lymph node Kidney Liver

Arm; n N+C;
158

SUN;
183

N+C;
121

SUN;
113

N+C;
73

SUN;
74

N+C;
44

SUN;
39

Median sum of diameters of TLs by organ site at BL, mm 29 32 38 35 92 93 55 65

Reduction from BL in sum of diameter of organ-specific TLs
Pts with any reduction, %
Pts with ≥ 30% reduction, %

91
76

76
46

88
74

73
48

89
45

72
30

73
48

54
33

BL, baseline; TL, target lesion.
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Treatment outcomes in patients (pts) with metastatic renal cell carcinoma
(mRCC) with sarcomatoid and/or rhabdoid (S/R) features after progressive
disease (PD) on immune checkpoint therapy (ICT): The MD Anderson Cancer
Center experience. First Author: Andrew Warren Hahn, The University of
Texas MD Anderson Cancer Center, Houston, TX
Background: S/R mRCC is an aggressive disease that is associated with improved re-
sponse to ICT. Studies performed prior to the approval of ICT demonstrated poor out-
comes of S/R RCC with VEGF targeted therapies (TT). Here, we report outcomes of pts
with S/R mRCC treated with VEGF TT after PD on ICT. Methods: We retrospectively re-
viewed the records of pts with mRCC with sarcomatoid (S), rhabdoid (R), or sarcomatoid
plus rhabdoid (S+R) features who received VEGF TT after PD on ICT. Clinical endpoints
of interest were time on VEGF TT and OS from treatment initiation. Directed acyclic
graphs were used to identify confounders for adjustment in regression models. Hazard
ratios (HR) and 95% confidence intervals (95% CI) were calculated using multivariable
Cox regression. Multivariable models adjusted for epithelial histology, IMDC risk, prior
VEGF TT, and inclusion of cabozantinib in the post-ICT VEGF TT regimen. Results: 57
pts with metastatic S/R RCC (52 with clear cell and 5 with non-clear cell histology) re-
ceived a VEGF TT after PD on ICT. 46% of pts received a VEGF TT prior to ICT. After PD
on ICT, 67% of pts had IMDC intermediate-risk disease; the most commonly used
VEGF TT were cabozantinib (44%), either sunitinib, pazopanib, or axitinib (24%), and a
VEGF TT in combination with an ICT (21%). Pts with R RCC had significantly longer
time on VEGF TT compared with S RCC (adjusted HR = 0.45, 95% CI 0.21-0.94, p =
0.034), whereas the OS comparison was inconclusive (adjusted HR = 0.77, 95% CI
0.36-1.62, p = 0.486). IMDC risk classification following ICT progression was predic-
tive of OS (adjusted HR = 2.22, 95% CI 1.07-4.61, p = 0.032), whereas, its associa-
tion with time on VEGF TT was less conclusive (adjusted HR = 1.78, 95% CI 0.88-
3.60, p = 0.107). Conclusions: Patients with S/R mRCC derive clinical benefit from
VEGF TT after progression on ICT, and it is similar to the benefit previously described
for patients without S/R features. Our findings suggest that the type of S/R features pre-
sent and IMDC risk score inform the clinical benefit that VEGF TT will produce in this
setting. Research Sponsor: None.

S mRCC
(n = 29)

R mRCC
(n = 19)

S+R mRCC
(n = 9)

Median time on VEGF TT
(95% CI)

6.1 months (m)
(4.0-8.2)

15.6 m
(1.1-30.2)

6.1 m
(5.4-6.8)

Median OS from VEGF TT initiation
(95% CI)

23.8 m
(16.3-31.1)

28.6 m
(22.1-35.2)

35.2 m
(15.4-55.0)
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Efficacy and safety of nivolumab plus ipilimumab (N+I) versus sunitinib (S)
for first-line treatment of patients with advanced sarcomatoid renal cell
carcinoma (sRCC) in the phase 3 CheckMate 214 trial with extended 5-year
minimum follow-up. First Author: Nizar M. Tannir, UT MD Anderson
Cancer Center, Houston, TX
Background: sRCC is an aggressive histologic growth pattern in RCC with a poor prognosis and
limited therapeutic options. First-line N+I provided efficacy benefits over S in patients (pts)
with sRCC and intermediate/poor (I/P)-risk disease at 42 months follow-up. Here, we report an
exploratory post hoc analysis of N+I vs S in pts with I/P-risk and sRCC with long-term follow-up
of 5 years. Methods: Pts with clear cell advanced RCC were randomized 1:1 to N 3 mg/kg plus I
1 mg/kg every 3 weeks � 4, then N 3 mg/kg every 2 weeks vs S 50 mg once daily (4 weeks; 6-
week cycles). Pts with sRCC were identified via independent central pathology review of archi-
val tumor tissue or histological classification per local pathology. Outcomes in pts with sRCC
were not prespecified. Endpoints in pts with sRCC and IMDC I/P risk included overall survival
(OS), progression-free survival (PFS) per independent radiology review, and objective response
rate (ORR) per RECIST v1.1. Outcomes were also assessed per baseline tumor PD-L1 expres-
sion level (≥1% vs <1%). Safety outcomes used descriptive statistics. Results: Of 1096 ran-
domized pts in CheckMate 214, 139 I/P-risk pts with sRCC were identified (N+I, n = 74; S, n
= 65). Of all treated pts, 9 of 73 (12%) in the N+I arm vs zero of 65 in the S arm remained on
treatment. The primary reason for discontinuation was disease progression (N+I, 37%; S,
71%). OS continued to favor N+I vs S (HR 0.46 [95% CI 0.29–0.71]; P = 0.0004; table). PFS
benefit with N+I vs S was similarly maintained (HR 0.50 [95% CI 0.32–0.80; P = 0.0036]).
Additionally, ORR was higher (61% vs 23%; P < 0.0001), median duration of response was
longer (NR vs 25 months), and more pts had complete responses (23% vs 6%) with N+I vs S,
respectively. Efficacy was better with N+I vs S regardless of PD-L1 expression, yet the degree
of OS, PFS, and ORR benefits with N+I was greater for pts with PD-L1 ≥ 1% (Table). No new
safety signals emerged in either arm. Conclusions: N+I showed clinically meaningful benefits in
long-term OS, PFS, and the frequency and depth of response vs S in previously untreated pts
with sRCC and I/P-risk disease, supporting N+I as a preferred first-line therapy in this popula-
tion. Clinical trial information: NCT02231749. Research Sponsor: Bristol Myers Squibb.

All Tumor PD-L1 ≥ 1% Tumor PD-L1 < 1%

N+I
(N = 74)

S
(N = 65)

N+I
(N = 36)

S
(N = 33)

N+I
(N = 35)

S
(N = 29)

mOS (95% CI), mo 49 (25–NE) 14 (9–23) NR (30–NE) 21 (9–41) 40 (19–NE) 14 (6–20)

OS probability ≥5 y (95% CI), % 47 (35–58) 21 (12–32) 55 (37–70) 29 (15–45) 44 (27–60) 14 (4–29)

mPFS (95% CI), mo 26 (7–NE) 5 (4–7) NR (9–NE) 6 (3–7) 9 (3–47) 5 (4–17)

PFS probability ≥ 5 y (95% CI), % 46 (33–58) 12 (3–27) 60 (41–75) 14 (4–31) 33 (17–49) NRa

ORR (95% CI), % 61 (49–72) 23 (14–35) 69 (52–84) 24 (11–42) 54 (37–71) 21 (8–40)

Complete response, %
Partial response, %

23
38

6
17

25
44

9
15

23
31

3
17

aMinimum follow-up NR; zero pts at risk at 5 y. m, median; NE, not estimable; NR, not reached.
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A systematic review of immune checkpoint inhibitors (ICI) in non-clear cell
renal cell cancer (nccRCC) subtypes. First Author: Ana Filipa Reis, Centro
Hospitalar Universit�ario de Lisboa Central-Medical Oncology Department,
Lisbon, Portugal
Background: ICI were approved for advanced RCC treatment either alone or combined with an-
other ICI or a tyrosine kinase inhibitor. While most trial data derive from clear cell (cc) histolo-
gy, the differential activity of ICI in nccRCC subtypes is not entirely known. The aim of this
analysis is to summarize the reported activity of ICI-based therapies in ncc-subtypes or in tu-
mors with sarcomatoid/rhabdoid features. Methods: A systematic literature search following
PRISMA guidelines was performed. PubMed, GoogleScholars and ASCO Database were
searched for the key-words “renal cell cancer” and “immune check point inhibitors” and equiv-
alents. Publications between July 2016 - July 2021 were considered. All original articles re-
porting outcomes of ICI in at least 5 patients with an advanced nccRCC were eligible. Case
reports, reviews, out of scope publications and articles with no full text available were excluded.
Results: This study included a total of 14 publications, mostly case series except one phase II
and one phase IIIb/IV trial. The table below summarizes the different histological subtypes in-
cluded in these studies, more frequently papillary (10-88%), chromophobe (0-34%) and un-
classified (4-27.5%) RCC. As for first line (L), ICI monotherapy elicited an overall response
ratio (ORR) of 5-26.7%, a median progression free survival (mPFS) of 2.2-4.2 months (m) and
a median overall survival (mOS) of 16.3-28.9m. ICI combination therapy associated with a
higher ORR of 14.2-33%, a mPFS of 2.4-8.3m and a mOS not reached (NR). In ≥2ndL, ICI
alone elicited an ORR of 9.4-22.6%, a mPFS of 3.5-7.1m and a mOS of 11.6m-NR. ICI com-
bination therapy was superior, with a reported ORR of 31-44.4%, a mPFS of 4.3-5.6m and a
mOS NR. Overall, ICI therapy elicited a higher ORR in papillary tumors (5-50%). Unclassified
RCC response was more variable (0-66.7%). Chromophobe tumors had a lower ORR of 0-20%.
ICI therapy outcomes among nccRCC with sarcomatoid/rhabdoid features were of an ORR of 0-
42.1%, a mPFS of 2.3-6.9m and a mOS of 25.5m–NR. Nonetheless, outcomes were inferior
in ncc comparing to cc tumors. Conclusions: The observed activity of ICI-based therapies was
heterogenous among nccRCC subtypes. Combination regimens, papillary subtype and sarcoma-
toid/rhabdoid features were associated with higher responses. These findings might help treat-
ment decisions and require further validation. Research Sponsor: None.

Histology Papillary Chromophobe Unclassified Translocation
Collecting
Duct Medullary MTSCC AC MITF

Sarcomatoid
Rhabdoid

N� Studies 11 9 8 7 3 3 3 1 1 5

Range
ORR %

5-50 0-20 0-66.7 0-33 25-40 0-100 0-40 50 16.7 0-42.1

Range
PFS m

2.4-9.7 3.0-4.3 2.8-5.5 - - - - - 2.5 2.3-6.9

Range OS
m

3.6-
17.6

6.9-23.5 17.3-17.6 - - - - - 24 25.5-NR

AC- Adenocarcinoma MITF- micrcophthalmia transcription factor family translocation; MTSCC- mucinous tubular and spindle cell
carcinoma.
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Does concurrent COX inhibition and immune checkpoint blockade improve
clinical outcomes in patients with metastatic renal cell carcinoma (mRCC)?
First Author: Premsai Kumar, Morsani College of Medicine, Univeristy of
South Florida, Tampa, FL
Background: Cyclooxygenase (COX) inhibition is postulated to restore the immune environment and
synergizes with immune checkpoint inhibitors (ICI). The concurrent use of COX inhibitors (COXi)
and ICI was associated with longer disease control in metastatic melanoma and non-small cell
lung cancer. However, its role in mRCC remains unclear. Methods: We retrospectively reviewed
194 patients with mRCC treated with ICI (PD-(L)1 inhibitors +/- CTLA-4 inhibitors or TKIs) at Mof-
fitt Cancer Center between 6/2014-7/2019. Concurrent use of COXi (aspirin [ASA] or NSAIDs)
was defined as at least 3 weeks of COXi use during the first ICI course. Clinical characteristics of
both arms were compared using Chi-squared or Kruskal-Wallis Rank Sum test. Time to progression
(TTP) and Overall survival (OS) were compared using Kaplan Meier’s estimates. Univariate and
multivariate Cox proportional hazards model was performed to evaluate the association between
clinical factors, TTP, and OS. Results: Of 194 patients, 126 patients (64.9%) took COXi. Median
age was 59.7 years and 80.4% were male. COXi arm had fewer patients with < 1 year from diagno-
sis to systemic treatment (45.9% vs 69.5%, p=0.006) and more advanced age (median: 66 years
vs 60 years, p=0.01). IDMC risk group, number of prior therapies, neutrophil to lymphocytes ratio
were similar between both arms. Median TTP was 8 months (m) for COXi arm and 12m for ICI only
(HR 1.38; 95% CI [0.98, 1.94]). Median OS was 27m for COXi arm and 33m for ICI only (HR
1.05, 95% CI [0.69, 1.59]). Early mortality rate (within 3m of ICI treatments) were similar be-
tween both arms. Conclusions: In contrast to melanoma and lung cancer, concurrent use of COXi
and ICI did not improve TTP and OS in patients with mRCC. The dual blockade showed a trend for
shorter TTP and OS. Further validation studies with larger cohorts are needed to confirm this find-
ing. Research Sponsor: None.

Clinical Factors

TTP OS

Univariate Multivariate Univariate Multivariate

HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Group COXi+ICI 1.38 (0.98,
1.94)

1.33 (0.89,
1.98)

1.05 (0.69,
1.59)

1.12 (0.67,
1.87)

KPS < 80% 2.11 (1.24,
3.59)

1.47 (0.73,
2.97)

3.88 (2.20,
6.84)

1.53 (0.68,
3.43)

Neutrophil > 7.8x 103/dL 1.32 (0.71,
2.44)

1.98 (1.02,
3.83)

0.79 (0.36,
1.75)

Systemic
Treatment

< 1 year from initial
diagnosis

1.00 (0.71,
1.41)

- 0.99 (0.65,
1.51)

-

NTL ratio 1.18 (1.11,
1.25)

1.16 (1.08,
1.24)

1.19 (1.12,
1.26)

1.16 (1.08,
1.26)

# of prior lines 0 reference - - -

1 1.56 (1.01,
2.42)

1.43 (0.88,
2.33)

1.23 (0.70,
2.17)

0.86 (0.44,
1.68)

2 1.71 (1.06,
2.77)

1.28 (0.74,
2.20)

2.06 (1.16,
3.69)

1.12 (0.56,
2.21)

3+ 1.82 (1.10,
3.02)

1.05 (0.56,
1.96)

2.08 (1.13,
3.84)

1.21 (0.57,
2.59)
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Assessing physician prescribing behaviors in first-line (1L) advanced renal
cell carcinoma (aRCC): A case-based study. First Author: Ajeet Gajra,
Cardinal Health, Dublin, OH
Background: Over the past decade, immune checkpoint inhibitors (ICIs) have become founda-
tional to aRCC management. Tyrosine kinase inhibitors (TKIs) remain a mainstay, resulting in
the potential for ICI/TKI combination regimens. Four ICI/TKI combinations (pembrolizumab/ax-
itinib [PA], nivolumab/cabozantinib [NC], pembrolizumab/lenvatinib [PL], and avelumab/axiti-
nib [AA]) have shown promising results compared to single-agent sunitinib in randomized
clinical trials (KEYNOTE-426 [KN426], CheckMate 9ER [CM9ER], CLEAR, and JAVELIN RE-
NAL 101 [JR101], respectively); national guidelines recommend them as 1L options. Further,
an ICI-based regimen of nivolumab/ipilumumab (NI) is a treatment option for poor-risk RCC
based on CheckMate 214 (CM214) results. We sought to understand how community oncolo-
gists perceive data from these trials and what aspects influence their clinical decisions.
Methods: In May 2021, medical oncologists experienced in treating aRCC were presented with
key results from these trials and 2 clinical vignettes. Treatment preferences and reasons for de-
cisions were captured via an audience response system. Responses were aggregated and ana-
lyzed using descriptive statistics. Results: A total of 103 U.S. medical oncologists participated;
most risk-stratify their patients with either IMDC (44%), MSKCC (34%), or both (14%). When
presented with simulated case studies, most (76%) indicated they are not likely to order PD-L1
testing, yet 81% will treat with an ICI-based regimen. Participants are more likely to prescribe
ICI/TKI over ICI/ICI (65% vs 47%) in favorable-risk aRCC. Yet in poor-risk RCC, they are more
likely to prescribe ICI/ICI over ICI/TKI (52% vs 15%). Among ICI/TKI regimen, participants
showed a small preference toward PA over NC for both the poor-risk (21% vs 20%) and inter-
mediate-risk (30% vs 23%) patient case. In the favorable-risk case, PA was significantly pre-
ferred over NC, 46% vs 19%. Most participants were aware of the trial data (91% KN426,
82% CM9ER, 57% CLEAR, 96% CM214); and more found the data from CM9ER most com-
pelling compared to KN426 and CM214 (32%, 29%, and 23%, respectively). The participants
viewed trials that met primary or survival endpoints as strong. Major limitations in each trial
commonly identified were trial design (KN426, 27%); short follow-up (CM9ER, 48%); short
follow-up and no OS data (CLEAR, 39% and 38%, respectively), and high discontinuation rate
(CM214, 42%). Conclusions: Providers typically will treat aRCC patients with ICI-based regi-
mens regardless of PD-L1 status and are more likely to prescribe an ICI/TKI regimen for favor-
able-risk and an ICI/ICI regimen for poor-risk aRCC. Meeting primary endpoints is a strong
influencer in providers’ decision-making. Given the nonsignificant difference in preference for
PA over NC, further research is needed to assess factors influencing providers’ decisions.
Research Sponsor: None.
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Safety and differential clinical activity of nivolumab plus ipilimumab (nivo-
ipi) in patients (pts) with non-clear cell renal cell carcinoma (nccRCC). First
Author: Omar Alhalabi, The University of Texas MD Anderson Cancer
Center, Houston, TX
Background: Pembrolizumab monotherapy recently showed promising efficacy in nccRCC. The
objective response rate (ORR) by histology was 28.8% for papillary, 9.5% for chromophobe,
and 30.8% for unclassified RCC (McDermott, JCO 2021). However, combination immunother-
apy data are limited in nccRCC. Methods: We retrospectively evaluated the efficacy and safety
of nivo-ipi in pts with nccRCC treated at our institution. ORR and progression-free survival
(PFS) were determined using RECIST. Overall survival (OS) was measured from therapy start to
death or last follow up. Results: Between November 2017 and July 2020, 27 pts with nccRCC
were treated with nivo-ipi at our institution; 25 pts (93%) received nivo-ipi as first-line therapy
and 14 pts (52%) had prior nephrectomy. Histology subtypes included 13 (48%) papillary (4
with sarcomatoid features [SF]), 7 (26%) chromophobe (4 with SF), and 7 (26%) unclassified.
Sites of metastases included lung in 52%, bone in 37%, and liver in 22% of pts. IMDC risk
was favorable (8%), intermediate (48%) and poor (44%). ORR in all pts was 30%; 7 pts
achieved a partial response (PR), and 1 patient achieved a complete response (CR). ORR by
histology subtype was 54% for papillary, 14% for chromophobe, and 0% for unclassified (ta-
ble). Clinical benefit (defined as PR, CR, or stable disease [SD] for > 6 months) was achieved
in 62% for papillary, 57% for chromophobe, and 29% for unclassified. At a median follow-up
time of 17.1 months, for all 27 pts, median PFS was 7.2 months, and median OS was 18.5
months. Median OS per each variant histology subtype was not reached in papillary, 25.7
months in chromophobe, and 7.4 months in unclassified. Median PFS per variant histology
subtype was 11.8 months in papillary, 4.0 months in chromophobe, and 2.8 months in unclas-
sified. Seven pts (26%) developed Grade ≥3 toxicity: pneumonitis (2), colitis (2), hepatitis (1),
rash (1), and immune-mediated glomerulonephritis (1). Conclusions: In this small retrospective
study, nivo-ipi was well-tolerated in pts with nccRCC and yielded high ORR and prolonged PFS
in papillary RCC but disappointing efficacy results in chromophobe and unclassified RCC. Mo-
lecular studies are ongoing to understand the mechanisms of response and resistance to nivo-
ipi in these tumor subtypes. Research Sponsor: None.

Outcomes (%) Papillary (N = 13) Chromophobe (N = 7) Unclassified (N = 7)

ORR 7 (54%) 1 (14%) 0 (0%)

CR 1 (8%) 0 (0%) 0 (0%)

PR 6 (46%) 1 (14%) 0 (0%)

SD 2 (15%) 4 (57%) 2 (29%)

PD 3 (23%) 2 (29%) 5 (71%)

Clinical benefit (SD > 6mo, CR, PR) 8 (62%) 4 (57%) 2 (29%)

median PFS (mo) NR 25.7 7.4

median OS (mo) 11.8 4.0 2.8
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Final analysis of a non-interventional study on cabozantinib in patients with
advanced renal cell carcinoma after prior checkpoint inhibitor therapy
(CaboCHECK). First Author: Viktor Gr€unwald, Universit€atsklinikum Essen
(A€oR), Westdeutsches Tumorzentrum Essen, Innere Klinik
(Tumorforschung), Essen, Germany
Background: Data for cabozantinib after IO-combinations in metastatic renal cell carcinoma
(mRCC) remain scarce. We therefore evaluated safety and effectiveness of cabozantinib after
failure of IO-based therapies. Methods: Data from patients (pts) with mRCC and cabozantinib
treatment after IO-based therapy was retrospectively collected from medical records. Primary
endpoint was the incidence of serious adverse events (SAEs). Response rate was assessed clini-
cally (CRR) and/or according to RECIST 1.1. Overall Survival (OS) and Progression Free Surviv-
al (PFS) were assessed from start of therapy and data were compared for pts with starting dose
of 60 mg (cohort A) vs < 60 mg (cohort B) in a post-hoc analysis. Descriptive statistics and
KM-plots were utilized, where appropriate. Results: This final analysis (cut off 08-Oct-21) as-
sessed 56 eligible pts (71.4% male) with median age of 66 yrs. 87.5% (n = 49) had previous
nephrectomy. 66.1% (n = 37) had clear cell RCC. 89.3% (n = 50) had ≥2 previous lines.
ECOG ≤1 was 33.9% (n = 19). IMDC factors were 0 in 2 (3.6%), ≥1 in 21 (37.5%), missing in
31 pts (55.4%). 62.5% (n = 35) started at reduced dose. 55.4% (n = 31) required dose reduc-
tions and 1.8% (n = 1) discontinuation. Median treatment duration was 6.1 months (m). PR
was 10.7% (n = 6), SD 19.6% (n = 11), PD 12.5% (n = 7) and missing in 57.1% (n = 32).
Median OS and PFS were 15.34 m (95% CI 8.94, 20.93) and 6.34 m (95% CI 5.29, 8.25) in
the ITT, 10.48 m (95% CI 6.01, 34.14) and 6.51 m (95% CI 2.99, 10.87) in cohort A and
16.46 m (95% CI 9.56, 23.33) and 6.34 m (95% CI 4.86, 8.71) in cohort B, respectively. All
grade AEs and grade 3-5 AEs were 87.5% (n = 49) and 44.6% (n = 25) in the ITT, 95.0% (n =
19) and 55.0% (n = 11) in cohort A and 85.7% (n = 30) and 40.0% (n = 14) in cohort B.
SAEs were reported in 21.4% (n = 12) of pts, which were 30.0% (n = 6) of cohort A and
17.1% (n = 6) of cohort B. Treatment related SAEs were reported in 10.7% (n = 6) of pts,
which were 15.0% (n = 3) in cohort A and 8.6% (n = 3) in cohort B. Conclusions: Cabozantinib
directly after IO therapy was safe and feasible. No new safety signals were reported. A reduced
starting dose was frequently utilized and was not associated with adverse outcomes. Our data
supports the use of cabozantinib after IO-failure. Major limitation was the retrospective nature
of our study. Research Sponsor: Ipsen Pharma GmbH.

Cohort A, n = 20 Cohort B, n = 35
Total
N = 56*

AE, % 95.0 (n = 19) 85.7 (n = 30) 87.5 (n = 49)

SAE, % 30.0 (n = 6) 17.1 (n = 6) 21.4 (n = 12)

Treatment related SAE, % 15.0 (n = 3) 8.6 (n = 3) 10.7 (n = 6)

PFS, mo (95%CI) 6.51 (2.99-10.87) 6.34 (4.86-8.71) 6.34 (5.29-8.25)

OS, mo (95%CI) 10.48 (6.01-34.14) 16.46 (9.56-23.33) 15.34 (8.94-20.93)

PR, % 10.0 (n = 2) 11.4 (n = 4) 10.7 (n = 6)

SD, % 15.0 (n = 3) 22.9 (n = 8) 19.6 (n = 11)

PD, % 20.0 (n = 4) 8.6 (n = 3) 12.5 (n = 7)

Missing, % 55.0 (n = 11) 57.1 (n = 20) 57.1 (n = 32)

*1 pts. with missing values.
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A multicenter real-world study reviewing systemic anticancer treatment
choices and drop off rates between treatment lines for metastatic renal cell
carcinoma in the United Kingdom: In the immunotherapy era. First Author:
John McGrane, Royal Cornwall Hospital, Truro, United Kingdom
Background: The treatment landscape of metastatic renal cell carcinoma (mRCC) has evolved
over the last few years with several systemic anti-cancer therapies (SACT) licensed across dif-
ferent lines of treatment. A previous real world study in the UK had demonstrated a significant
attrition rate between each line of therapy suggesting less than half of patients who received
first line SACT then received second line therapy and less than a fifth of first line SACT patients
reach third line. Methods:We conducted a retrospective analysis of all patients treated between
January 2018 and end of June 2021 to see if advancement in treatment options had impacted
on the drop-off rates. Data was collected from 5 UK sites. Patients were identified from elec-
tronic SACT database. All reimbursed treatment options including the COVID interim treatment
guidelines options were included. Patients who received SACT as part of a clinical trial were
also included. Patients who remained on the respective lines of treatment were censored. Re-
sults: Data for 515 patients (372 male: 143 female) who received first-line SACT for mRCC
were included in the analyses. IMDC prognostic groups were 103 favourable, 236 intermedi-
ate, 127 poor (49 not available). On progression 69% of patients were able to receive second-
line therapy and 34% were able to receive third-line therapy. Of the 515 first-line therapies,
24% of patients received frontline ipilimumab and nivolumab, 10% received TKI and IO com-
bination and 63% received single agent VEGF TKI. Second-line nivolumab or cabozantinib
(43% and 40% respectively) were the most commonly prescribed options. Third-line cabozanti-
nib 61% and nivolumab 16% remain the most used options. Across all lines of therapy progres-
sive disease was the primary reason for discontinuation. 5% switched treatment due to toxicity.
Conclusions: These results suggest that, with more treatment options available, including com-
bination/ immunotherapy therapies, more patients are able to receive second and third-line
therapies. Despite this, nearly one third of patients only receive one line of treatment which
highlights the need to deliver the most efficacious treatments first to optimise patient out-
comes. Moreover, single agent TKI was the most commonly used first-line SACT despite advan-
ces in the management pathway. Data analysing the impact of COVID on treatment selection
will be presented. Research Sponsor: None.

Treatment breakdown by lines of therapy.

Treatment

First Line Second Line Third Line Fourth Line Fifth Line

No % No % No % No % No %

IO + IO 122 24% 9 3% 1 1% 0 0% 0 0%

IO + TKI 52 10% 0 0% 0 0% 0 0% 0 0%

TKI 324 63% 138 52% 73 70% 25 78% 3 43%

IO 12 2% 114 43% 17 16% 1 3% 0 0%

Others 5 1% 6 2% 14 13% 6 19% 4 57%

Total number of patients 515 100% 267 100% 105 100% 32 100% 7 100%

Patients remain on treatment line 128 80 32 7 2

359 Poster Session

Impact of cytoreductive nephrectomy (CN) on survival in metastatic renal cell
cancer (mRCC) treated with immune checkpoint inhibitors (ICI). First
Author: Stuthi Perimbeti, Roswell Park Cancer Center, Buffalo, NY
Background: The advent of ICIs has dramatically changed the treatment paradigm in
mRCC. Although CN was demonstrated to improve survival in combination with cyto-
kine-based therapies, its role is not well-defined in the ICI era. We aimed to compare
survival outcomes of patients treated with ICIs, based on their CN status. Methods: The
National Cancer Database was queried to identify all patients older than 18 years with
mRCC who received ICIs from 2015 to 2018. Chi-Square and Mann-Whitney U tests
were used to compare frequency distributions. Cox proportional hazards regression was
employed for multivariate analysis of factors associated with overall survival (OS). Re-
sults: A total of 4,369 patients were identified- 36.4% (n=1589) had undergone CN.
Among patients who got CN, 85.3% were treated with upfront surgery while 13.8% re-
ceived prior systemic therapy (P = 0.001). The study population was predominantly
Caucasian (89.2%) and male (70.6%). Patients who underwent CN were younger (me-
dian age 61 vs. 65 years, P = <0.001). Large primary tumors and clinically node-nega-
tive status were associated with higher odds of CN (T4 disease - odds ratio (OR) for
1.49, 95% CI 1.13-3.44, P = 0.03; cN0 disease - OR 1.56, 95% CI 1.23-4.56, P =
0.04). OS after 1 year was significantly higher in patients who underwent CN (66.8% vs
33.2%. P <0.001). On multivariate analysis, CN was independently predictive of im-
proved OS with a hazard ratio (HR) of 0.53 and 95% CI 0.41-0.68, P <0.001. Conclu-
sions: In this large retrospective analysis, CN was associated with improved OS among
patients with mRCC receiving ICI-based therapies. Our findings suggest that despite re-
cent advances in systemic therapies for mRCC, CN retains an important role in carefully
selected patients. Research Sponsor: None.

Variable
Univariate HR for mortality

(95% CI)
p-
value

Multivariate HR for mortality
(95% CI) p-value

ICI + CN vs.
ICI alone

0.42 (0.36-0.47) 0.001 0.53 (0.41-0.68) <0.001

Age group
(51-65 vs. 18-35y)

0.47 (0.31-0.72) 0.001 0.61 (0.40-0.90) <0.001

AA vs. White 1.45 (1.19-1.76) 0.001 1.24 (1.01-1.52) 0.03

≥2 vs. 0 comorbidities 1.30 (1.15-1.52) 0.001 1.24 (1.06-1.46) 0.0001

Median annual income <$30,000 vs.
>$46,000

1.44 (1.20-1.72) 0.001 1.30 (1.08-1.57) 0.004

360 Poster Session

Quantifying absolute benefit of adjuvant treatments in renal cell carcinoma:
A systematic review and network-meta-analysis. First Author: Qurat Ul Ain
Riaz Sipra, BUMC, Tucson, AZ
Background: Pembrolizumab has been established as an effective treatment option in adjuvant
renal cell carcinoma after the publication of KEYNOTE-564. However, the magnitude of benefit
based on different risk categories is not well defined. Methods: We included full-text publica-
tions of phase II/III randomized controlled trials (RCTs) evaluating immune checkpoint inhibi-
tors or tyrosine kinase inhibitors (TKIs) in adjuvant renal cell carcinoma after a systematic
search. The outcomes of interest included disease free survival (DFS), overall survival (OS), all
grade or grade ≥3 treatment related, and all cause adverse events. Mixed treatment compari-
sons were computed through a fixed-effect multivariate meta-regression within the frequent
framework. Relative treatment rankings were assessed using P-scores. We used stratified base-
line risks of disease progression from observational data and at 5, 10, 15 years from the Leibo-
vich risk stratification system (based on risk scores ranging from 0 to ≥15). Corresponding
intervention risks (CIRs) were then approximated using relative effect estimates (from NMA)
and baseline risks. The difference between CIRs and baseline risks were calculated to present
absolute risk differences in each baseline category. Results: This NMA included six RCTs with a
total of 7525 participants and five unique treatment options. Mixed treatment comparisons
showed significant DFS and OS benefit with pembrolizumab (rank 1) when compared against
sunitinib (DFS HR 0.74 [0.55-0.99]; OS HR 0.51 [0.27-0.94]). However, there were no signif-
icant differences with pembrolizumab compared to pazopanib (DFS HR 0.81 [0.60- 1.09]; OS
HR 0.54[0.29-1.01]) and axitinib (DFS HR 0.78 [0.54-1.14]; OS HR 0.52 [0.24-1.16]). The
safety profiles were comparable. Absolute benefit of TKIs in adjuvant setting was minimal
whereas this benefit increased with higher T and N patients in patients treated with pembroli-
zumab (Table). Similarly, the treatment benefit increased with higher Leibovich’s risk scores at
5, 10 and 15 years of follow up. Conclusions: The current analysis suggests that a risk adapted
approach may be useful when considering adjuvant pembrolizumab in RCC patients. Research
Sponsor: None.

Anticipated absolute effects.

Tumor/Nodal Stage Baseline risk Risk difference with TKIs Risk difference with pembrolizumab

T1 41 per 1000 3 fewer per 1000; (6 fewer to 0 fewer) 13 fewer per 1000; (from 19 fewer to 5 fewer)

T2 108 per 1000 8 fewer per 1000; (16 fewer to 0 fewer) 33 fewer per 1000; (from 49 fewer to 13 fewer)

T3 167 per 1000 12 fewer per 1000; (25 fewer to 0 fewer) 50 fewer per 1000; (from 75 fewer to 20 fewer)

T4 600 per 1000 30 fewer per 1000; (63 fewer to 0 fewer) 136 fewer per 1000; (from 215 fewer to 51 fewer)

Nx/N0 71 per 1000 5 fewer per 1000; (11 fewer to 0 fewer) 22 fewer per 1000; (from 33 fewer to 9 fewer)

N+ 318 per 1000 21 fewer per 1000; (43 fewer to 0 fewer) 89 fewer per 1000; (from 134 fewer to 35 fewer)

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

90s Renal Cell Cancer

http://meetings.asco.org


361 Poster Session

Comparison of patients with high-risk nonmetastatic clear cell renal
carcinoma in adjuvant therapy trials versus nonclinical trial patients. First
Author: Jen Hoogenes, McMaster University, Hamilton, ON, Canada

Background: Characteristics of patients with high risk for recurrence non-
metastatic renal cell carcinoma (nmRCC) participating in adjuvant therapy
clinical trials post-nephrectomy have not been well described. We evaluated
high risk nmRCC patients in the CKCis database to explore differences be-
tween trial and non-trial patients. Methods: Adult patients undergoing partial
or radical nephrectomy for clear cell nmRCC between January 1, 2011 and
March 31, 2021 were included. CKCis is a prospective cohort of patients
from 14 Canadian academic institutions. Patients with high risk nmRCC
(using modified UCLA Integrated Staging System) were included. Demo-
graphic, clinical, and survival statistics were analyzed for all patients and
comparatively for the trial and non-trial groups. Results: 1459 patients, in-
cluding 63 in adjuvant trials, were evaluated. 71% were male, 91% had
pT3N0M0 disease. Disease characteristics including tumor size, stage,
grade, location, necrosis, and margin status were similar between groups.
Trial patients were younger (mean age 58.1 vs. 63.6; p < 0.0001) and had
lower Charlson Comorbidity Index scores (median 4 [3,6) vs. 5 [4,6] p <

0.001). Estimated overall survival (OS) at 5 years was 80.8% (95% CI,
65,90) for trial patients and 74.8% (95% CI, 71,78.2) for non-trial pa-
tients. Recurrence-free survival at 5 years for trial patients was 48.6%
(95% CI, 34,61.7) and 39.2% (95% CI, 35.2,43.1) for non-trial patients.
Conclusions: Patients in adjuvant trials were younger and healthier at base-
line than the average high risk nmRCC CKCis patient. Trial patients appear
to have had longer time to recurrence and longer survival compared to non-
trial patients, although not reaching statistical significance. Selection bias
is common in clinical trials and evaluation of real-world population-based
evidence of patients receiving adjuvant therapy will be important to ensure
phase 3 trial results have external validity. Research Sponsor: Kidney Can-
cer Research Network of Canada.
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Long-term PFS from TIVO-3: Tivozanib (TIVO) versus sorafenib (SOR) in
relapsed/refractory (R/R) advanced RCC. First Author: Michael B. Atkins,
Georgetown Lombardi Comprehensive Cancer Center, Washington, DC
Background: The TIVO-3 trial supported FDA-approval of TIVO in R/R advanced RCC, demon-
strating significantly improved PFS over SOR in the primary independent review committee
[IRC] analysis (HR: 0.672, 95% CI: 0.52-0.87). Long-term survival without disease progres-
sion (LT-PFS) is a clinically meaningful outcome among patients with R/R mRCC and ≥2 lines
of prior therapy. We assessed the proportion of TIVO-3 patients living progression-free with R/R
mRCC at 6-month intervals up to 4 years post-initiation of TIVO or SOR. Methods: Exploratory
analysis of LT-PFS was calculated using investigator-assessment [INV] with a data cut-off of
May 24, 2021. PFS hazard ratio and landmark values of LT-PFS at 6, 12, 18, 24, 30, 36, 42
and 48 months are reported. Results include the ITT population, with censoring for missing as-
sessments and discontinuation without PD. Cox proportional hazards and log-rank statistics
were used to estimate the HR and 95% CI for INV-PFS; odds ratios (ORs) are reported for land-
mark timepoints up to 36-months. LT-PFS across prespecified subgroups were analyzed de-
scriptively. Results: 350 patients were randomized to TIVO (n=175) or SOR (n=175). INV PFS
was superior with TIVO vs SOR (HR: 0.624, 95% CI: 0.49-0.79). Landmark LT-PFS rates up
to 48-months are consistently higher with TIVO vs SOR, with 12% vs 2% and 7.6% vs 0% at
3- and 4-years, respectively (Table). Despite low numbers of patients at risk with extended fol-
low-up, subgroups with ≥15% LT-PFS at 3-years include IMDC favorable risk, female gender,
ECOG PS0, age ≥65 years, and region NA – all confined to the TIVO arm. Conclusions: INV PFS
with long-term follow-up is consistent with primary IRC PFS. Patients treated with TIVO were
up to 5X more likely to experience LT-PFS compared to SOR. A clinically relevant minority of
patients are alive and progression-free on TIVO at 3- and 4-years. Clinical trial information:
NCT02627963. Research Sponsor: Aveo Oncology.

Landmark LT-PFS in TIVO-3.

LT-PFS at: At Risk (n)

TIVO
n=175

% (95%CI)

SOR
n=175

% (95%CI) Absolute Difference
Odds Ratio (TIVO/SOR)

95% CI

6-mos 124 49.6 (42-57) 35.1 (27-43) 14.5% 1.81 (0.85-3.87)

12-mos 68 31.2 (24-39) 18.4 (12-25) 12.8% 2.02 (0.59-6.9)

18-mos 45 24.2 (18-31) 8.8 (5-14)) 15.4% 3.32 (0.38-18.9)

24-mos 31 18.3 (13-25) 4.8 (2-10) 13.5% 4.46 (0.09-216)

30-mos 22 13.9 (9-20) 3.2 (1-7) 10.7% 4.88 (0.02-1504)

36-mos 19 12.3 (8-18) 2.4 (1-6) 9.9% 5.73 (0.1-10873)

42-mos 14 9.2 (5-15) 1.6 (0-5) 7.6% *

48-mos 10 7.6 (4-13) 0 7.6% *

* not calculated for limited sample size.
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A prospective randomized parallel-controlled pilot trial of stereotactic body
radiation therapy versus radiofrequency ablation for the management of
small renal masses. First Author: Jen Hoogenes, McMaster University,
Hamilton, ON, Canada
Background: The potential of ablative technologies as an alternative to surgery for
the treatment of small renal masses (SRMs) ≤4cm is unclear. Our objective was
to evaluate the feasibility and toxicity of stereotactic body radiation therapy
(SBRT) and radiofrequency ablation (RFA) for SRMs in a prospective randomized
pilot trial. Methods: Patients scheduled for renal cell carcinoma (RCC) treatment
at a single academic center were approached for the pilot trial, with the aim of re-
cruiting 24 patients. Participants were assigned 1:1 to SBRT or RFA. Imaging
(CT or MRI) using a renal tumor protocol is completed at 3, 6, 9, and 12 months
post-procedure. Biopsies were completed prior to the procedure and at 12
months. Multiple clinical parameters were collected. Follow-up visits will occur at
6 month intervals following the trial up to 5 years. SBRT included an initial simu-
lation session and a single image-guided treatment session with a prescribed
dose of 25 Gy. RFA was conducted by either percutaneous or laparoscopic access
with 2 cycles of 8 minutes duration each upon reaching target temperature. Re-
sults: Beginning in December 2019, 24 patients were recruited and randomized
(SBRT = 11; RFA = 13). Eleven had SBRT, 8 RFA, 3 have not yet had treatment,
and 2 became ineligible. Median age for all patients was 67 (53,85) and 17 were
male. A total of 17 patients had clear cell RCC, 6 had papillary RCC (type 1), and
1 had chromophobe RCC. All patients had T1a disease. Mean procedure length
(minutes) for SBRT and RFA was 15.5±7.4 and 10.5±3.9, respectively. Two pa-
tients (both SBRT) had a 12-month biopsy showing no evidence of recurrence or
metastases, while two patients (1 RFA, 1 SBRT) had a 9-month CT showing no re-
currence. Data are pending for the remaining patients. An early grade 2 flare-up
occurred in one SBRT patient. Conclusions: Recruitment and randomization of pa-
tients with SRMs in a SBRT vs. RFA prospective trial is feasible on a timeline that
allows for regular follow-up and imaging. To date, both treatment modalities have
been shown to have excellent short-term safety profiles. Research Sponsor: None.

364 Poster Session

Association between on-treatment eosinophil dynamics and outcomes in
metastatic renal cell carcinoma patients treated with ipilimumab/nivolumab.
First Author: Yu-Wei Chen, Vanderbilt Ingram Cancer Center, Nashville,
TN
Background: Baseline neutrophil to eosinophil ratio (NER) has been associated with response to
immunotherapy in metastatic renal cell carcinoma (mRCC). The association of on-treatment
changes in NER and absolute eosinophil count (AEC) during induction with ipilimumab/nivolu-
mab and relation to clinical outcomes are reported. Methods: Patients with mRCC treated with
ipilimumab/nivolumab at Vanderbilt-Ingram Cancer Center were identified. Contal and O’Quig-
ley’s method was used to determine the optimal cutpoint associated with improved progression
free survival (PFS) and overall survival (OS). Multivariable Cox proportional hazard function was
used to assess the association between clinical outcomes and on treatment (week 3/6/9/12)
maximum AEC and lowest NER, separately. Results: 63 patients were identified: 81% clear cell
histology and 79% male; 24% IMDC favorable risk, 52% intermediate risk, and 24% poor risk.
When maximum AEC was coded as a continuous variable, every increase of 100 AEC was asso-
ciated with improved PFS (HR: 0.89, p-value: 0.017) and OS (HR: 0.87, p-value: 0.053).
When the on treatment maximum AEC was dichotomized at the optimal cutpoint of 380 cells/
mL, patients with maximum AEC ≥ 380 cells/mL had longer PFS (mPFS: 11.5 months vs 2.7
months, p-value: 0.001) and OS (mOS: 29.6 months vs 16.8 months, p-value: 0.08). When
on treatment lowest NER was dichotomized at the optimal cutpoint of 13.2, patients with low-
est NER <13.2 had improved PFS (mPFS: 12.5 months vs 2.7 months, p-value:<0.001) and
OS (mOS: non-reached vs 16.5 months, p-value: 0.003). After baseline characteristic adjust-
ment (Table), higher on treatment AEC was associated with improved PFS (HR: 0.38, p-value:
0.004), and lower on treatment NER was associated with improved PFS (HR:0.34, p-val-
ue:0.002) and OS (HR: 0.38, p-value: 0.036). Conclusions: Higher AEC and low NER while on
treatment are associated with improved clinical outcomes in ipilimumab/nivolumab-treated pa-
tients with mRCC. Prospective study is warranted to validate these biomarkers. Research Spon-
sor: U.S. National Institutes of Health.

Multivariable Cox regression analysis.

PFS OS

mPFS, months
AHR*

(95% CI) P-value mOS, months
AHR*

(95% CI) P-value

Lowest NER
<13.2
(N=29, 46%)

12.5 0.34
(0.18-0.68)

0.002 Non-reached 0.38
(0.16-0.94)

0.036

Lowest NER
≥ 13.2
(N=34, 54%)

2.73 Ref 16.5 Ref

Maximum AEC
≥ 380 cells/mL
(N=28, 44%)

11.5 0.38
(0.20-0.73)

0.004 29.6 0.74
(0.32-1.74)

0.49

Maximum AEC
<380 cells/mL
(N=35, 56%)

2.73 Ref 16.8 Ref

*Models were adjusted for age, sex, radical nephrectomy, prior systemic therapy, and IMDC risk.
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Association of renal cell carcinoma (RCC) metastatic to pancreas with a
distinct molecular profile and immune cell population. First Author: Ryan S.
Chiang, Stanford University Medical Center, Stanford, CA
Background: RCC may metastasize to diverse sites, which confers variable prognosis and treat-
ment response. Pancreatic metastases in RCC have been associated with indolent biology, low
genomic instability and decreased inflammation, which may lead to worse responses to immu-
notherapy. To further investigate this phenomenon, we compared the genomic landscape and
immunotherapy biomarkers of metastatic RCC patients with and without pancreatic metasta-
ses. Methods: We identified a cohort from the de-identified Tempus database, consisting of pa-
tients with metastatic RCC who received next generation sequencing via the Tempus|xT assay
(DNA-seq of 648 genes at 500x coverage; whole-exome capture RNA-seq). Records were in-
cluded if patients had RCC diagnosis and metastases to at least one of: pancreas, liver, brain,
or lung (regardless of the presence of other metastases). RCC diagnosis and metastatic sites
were determined from abstracted clinical notes received at the time of sequencing. If individu-
als had multiple xT results, the results from the most recent sample were included (irrespective
of tissue site). We compared the prevalence of somatic gene alterations (using false discovery
rate corrected q-values) and immunotherapy markers among records with vs without pancreatic
metastases. Statistical significance was determined via Wilcoxon rank-sum tests or Chi-
squared/Fisher’s exact tests. Results: 654 patients (median age 61, 30% female, 62% clear
cell) with metastatic RCC were included. 58 harbored pancreatic metastases and 596 had me-
tastases to sites other than pancreas (36 brain, 88 liver, 358 lung, 114 brain/liver/lung combi-
nations). Females had a significantly higher representation in the group with pancreatic
metastases (43% vs 29%, p = 0.02). The group with pancreatic metastases had significantly
more PBRM1 alterations (52% vs 25%, q < 0.001), and trended towards more prevalent copy
number loss of ALK (22% vs 10%, q = 0.06) and NTRK3 (16% vs 6%, q = 0.08) and less
prevalent alterations in CDKN2A (3% vs 13%, q = 0.08), BAP1 (2% vs 13%, q = 0.06) and
MTAP (0% vs 9%, q = 0.06). Individuals harboring pancreatic metastases had similar MSI sta-
tus and TMB, but had lower rates of PD-L1 positivity, lower proportions of B-cells and higher
proportion of NK cells in immune cell composition (Table). Conclusions: RCC patients with pan-
creatic metastases have a distinct molecular profile and lower rates of PD-L1 positivity, which
suggests a unique disease biology and potential non-immunogenic phenotype. Further investi-
gation and prospective validation is needed to determine immunotherapy outcomes in this pop-
ulation. Research Sponsor: Tempus Labs.

Met Site
%
MSI

Median
TMB

% PD-L1
positive

Median %
Immune cells

Median % B
cells

Median % CD4
T cells

Median % CD8
T cells

Median %
NK cells

Pancreas (N
= 58)

0 2.3 7 16 4 17 12 16

Other
(N =
596)

0 2.3 25 20 7 18 12 13

p-value NS NS 0.03 NS 0.01 NS NS 0.01

NS = not significant (p > 0.05).
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Novel predictive biomarkers of response to immune checkpoint blockade
with nivolumab ± ipilimumab in the TITAN-RCC phase 2 trial. First Author:
Marc-Oliver Grimm, Department of Urology, Jena University Hospital,
Jena, Germany
Background: Despite promising therapeutic efficacy of immune checkpoint inhibitors in
renal cell carcionoma (RCC) response varies significantly between individual patients.
Therefore, predictors of response are urgently needed. To identify novel predictive bio-
markers, we explored the characteristics of blood-circulating immune cell subsets with-
in the population of the TITAN-RCC trial (NCT02917772) applying a tailored approach
with nivolumab (nivo) and ipilimumab (ipi). Methods: In TITAN-RCC, patients with inter-
mediate and poor risk advanced clear cell RCC started nivo Q2W induction. Upon early
progressive disease (PD, week 8) or non-response (stable disease or PD) at week 16, pa-
tients received 2-4 nivo+ipi “boost” cycles. Responders (complete or partial response)
to nivo induction continued with maintenance but could receive nivo+ipi for later PD.
Blood samples for biomarker analyses were taken at baseline, during nivo induction and
nivo+ipi “boost” cycles. Samples from 198 RCC patients (105 first line, 93 second
line) were analyzed by multi-parametric flow cytometry for frequency and phenotype of
T cell, monocyte, myeloid-derived suppressor cell (MDSC) and dendritic cell (DC) sub-
sets. Baseline data were associated to response upon nivo induction and data from sam-
ples taken prior to first “boost” to response to nivo+ipi. We applied uni- and
multivariable logistic regression modelling to investigate the association between treat-
ment response and immune parameters. Here we report on single marker models (ad-
justed for age and gender). Results: Higher percentages of blood-circulating 4-1BB+
CD4+ T cells (adjusted odds ratio (ORadj) 1.05, 95% CI 1.02-1.08), 4-1BB+ CD8+ T
cells (ORadj 1.03, 95% CI 1.01-1.07) and LAG3+ CD4+ T cells (ORadj 1.03, 95% CI
1.01-1.05) were found in responders to nivo induction compared to non-responders.
Moreover, in patients receiving nivo+ipi “boosts”, a higher proportion of PD-L1+ CD14+
monocytes (ORadj 1.22, 95% CI 1.06-1.58), PD-L1+ early-stage MDSC (ORadj 1.14,
95% CI 1.02-1.41) and PD-L1+ plasmacytoid DC (ORadj 1.08, 95% CI 1.01-1.17) was
observed in responders compared to non-responders. Conclusions: We identified various
immune cell-related parameters that are associated with increased or poor therapeutic
efficacy in RCC patients which are currently investigated in multi-marker models. These
parameters may represent novel predictive biomarkers for response to nivo±ipi in clear
cell RCC. Clinical trial information: NCT02917772. Research Sponsor: Bristol Myers
Squibb.
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Investigating treatment effects in the microenvironment of renal cell cancer
with venous tumor thrombus: Translational analysis of the NAXIVA trial. First
Author: James Owain Jones, University of Cambridge, Cambridge, United
Kingdom
Background: 10-15% of patients with renal cell carcinoma (RCC) develop venous tumour
thrombus (VTT). The presence of VTT makes curative surgery technically challenging, with high
peri-operative mortality. VTT contains renal cancer cells that are genetically similar to the par-
ent tumour, but less is known about the non-cancer cell components of the VTT microenviron-
ment. The NAXIVA trial demonstrated that neoadjuvant axitinib can reduce the extent of VTT,
with 7/20 patients showing an improvement in VTT level by Mayo classification. This provided
the first level II evidence for the use of axitinib in this setting. Non-responders had lower micro-
vessel density and exhausted T cell phenotypes in baseline biopsies. NAXIVA offers a unique
opportunity to study the VTT microenvironment and the biological response to axitinib in hu-
mans to inform treatment combinations in future trials. Methods: NAXIVA (NCT03494816)
was a single arm, multi-centre, UK based phase 2 study. 20 patients with resectable clear cell
RCC were treated with up to 8 weeks of axitinib prior to surgery. Translational samples were tak-
en at baseline and at time of surgery. Additional untreated VTT and primary tumour samples
were obtained from the ARTIST study. Samples were analysed by immunofluorescence micros-
copy and RNA sequencing. Results: Untreated VTT has a complex microenvironment. There are
established CD31+ microvessels surrounded by SMA+ pericytes and stromal cells. Extensive
immune infiltrates are present, including CD8+ and CD4+ T cells, CD68+ macrophages and
MPO+ neutrophils. Consistent with previous studies, we find high levels of viable tumour cells
in VTT as marked by CA9 and Ki67. Following 8 weeks of axitinib treatment there was a signifi-
cant reduction in microvessel density in both the primary tumour and VTT, consistent with the
mechanism of action of axitinib. This was particularly seen in a CD34+ subset of vessels, which
we hypothesise marks younger vessels that may be more sensitive to axitinib. There were no
clear changes in T cell or myeloid cell densities. However, Gene Ontology analysis of RNA-seq
data showed upregulation of myeloid inflammation signatures upon treatment, which suggests
there may be functional changes in the myeloid cells. We are investigating the significance of
these genes in more detail. Conclusions: The VTT microenvironment is highly organised and re-
sembles the parent tumour. The complex nature of the VTT microenvironment provides ratio-
nale for future trials, potentially combining immunotherapy with axitinib as used in the
metastatic setting. The potential increase in myeloid cell activation is significant, as previous
studies have shown myeloid activation may alter the effects of immunotherapy. Understanding
the interactions between the cells present, and how they change on treatment is therefore criti-
cal for the success of these therapies. Clinical trial information: NCT03494816. Research
Sponsor: Pfizer.
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Utilizing the autoantibody immune response to tumor antigens for kidney
cancer early detection. First Author: Christian R Hoerner, Stanford
University School of Medicine, Stanford, CA
Background: Kidney cancer (renal cell carcinoma, RCC), the 8th most common U.S.
cancer, is in need for better cure rates through early detection (5-year relative survival
for stage I RCC: ~95%; for stage IV RCC ~19%). Autoantibodies are common in cancer
and result from the altered expression, localization, or post-translational modification of
endogenous proteins in tumor cells (autoantigens) and from the expression of mutated
genes that give rise to new proteins (neoantigens). In contrast to cellular immune re-
sponses in cancer, autoantibodies are less well characterized, yet hold promise to en-
able cancer early detection by immune amplification of the ‘cancer signal’ while
retaining specificity to cancer types including RCC. Autoantibodies may therefore be
useful for kidney cancer early detection and diagnosis. Our goal was to profile the auto-
antibody repertoire in blood from patients with clear cell RCC (ccRCC), the most com-
mon form of RCC, in order to: 1) determine if autoantibodies can be detected in
patients with early-stage and late-stage ccRCC; 2) identify common epitopes amongst
ccRCC patients that could suggest common RCC antigens; and 3) determine specificity
and sensitivity of potential autoantibody biomarkers for ccRCC vs. other non-cancer con-
ditions. Methods: We use the SERA platform (https://serimmune.com/publications/) to
compare putative autoantibody signal in blood from 177 patients with ccRCC, 23 with
benign kidney lesions, and ~800 healthy controls. SERA utilizes a random bacterial dis-
play 12mer peptide library of 1010 diversity in conjunction with next-generation se-
quencing to ascertain epitope enrichment across the entire human proteome. Results:
We find significant differences in epitope repertoires in ccRCC compared to the healthy
human cohort. Patients with ccRCC exhibit a rich repertoire of rare, enriched epitopes
which may comprise putative autoantibody signal. This epitope signal is present with
high abundance in all ccRCC stages, including stage I ccRCC. In contrast, healthy con-
trols and patients with benign kidney lesions demonstrate more restricted repertoires.
However, we do not find evidence of common ccRCC antigens: epitopes are not con-
served across large subsets of ccRCC patients. Conclusions: Our initial results suggest
that each patient may develop an individualized tumor-associated antibody response.
Whether assessing a select epitope panel in a patient’s blood could be useful for ccRCC
early detection, or even epitope diversity without needing to identify specific epitopes,
warrants further study. Research Sponsor: Department of Defense CDMRP.
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HIF-pathway genes prognostic for progression-free and overall survival in
metastatic clear cell renal cell carcinoma (mccRCC). First Author: Patrick
Tamukong, Cedars-Sinai Medical Center, Los Angeles, CA
Background: Clear cell renal cell carcinoma (ccRCC) is characterized by defects in the Von Hippel-Lin-
dau/hypoxia-inducible factor (VHL/HIF) pathway. Several FDA-approved RCC therapies target the prod-
ucts of HIF-response genes. HIF2A is a promising new target and drugs targeting HIF2A are undergoing
clinical testing. A better understanding of HIF-related genes may reveal useful biomarkers and drug tar-
gets. Methods: Gene expression was determined from 324 archival pretreatment nephrectomy speci-
mens available from the Cancer and Leukemia Group B (CALGB) 90206, a phase III trial of patients
treated with INF-a vs. INF-a plus bevacizumab. TaqMan RT-qPCR was performed on the OpenArray
platform using RNA extracted from tumor tissue macrodissected based on review of H&E staining by a
genitourinary pathologist. HIF pathway genes were assessed across both treatment arms, utilizing the
proportional hazards model as predictors of OS and PFS, with time from randomization to death or dis-
ease progression as endpoints. Results: A total of 28 HIF-related genes (involved either in canonical or
non-canonical HIF regulation) were assessed in univariate PH. Nine of these genes were associated with
OS (i.e., HIF2A, VEGFC, VEGFD, TGFA, VHL, CCND1, EGFR, EGLN3 and HSP90AA1); and 6 of them
were also associated with PFS (i.e., HIF2A, TGFA, VHL, CCND1 and EGLN3, and HSP90AA1). The HIF
isotypes HIF1A and HIF3A were not prognostic, likewise VEGFA and VEGFB. Prolyl hydroxylase domain
(PHD) proteins efficiently hydroxylate HIFa in normoxic conditions. PHD isotypes EGLN (1-3) were eval-
uated and only EGLN3 was associated with OS and PFS. HIF is also regulated by non-canonical path-
ways that function independent of oxygen concentration. HSP90AA1 was the only non-canonical
pathway gene that was prognostic, and it predicted both OS and PFS. When the 9 genes that were prog-
nostic in univariate analysis were used in a backward stepwise multivariate cox regression, VEGFD,
TGFA and EGLN3 predicted OS while HIF2A, VHL and TGFA predicted PFS. Conclusions: VHL, HIF2A
(but not HIF1A and HIF3A), EGLN3 (but not EGLN1 and EGLN2) and some of the HIF-response genes
were prognostic of both OS and PFS. HSP90AA1 was prognostic for OS and PFS, suggesting that the
non-canonical HIF pathway also plays a role in disease progression. Future studies should consider
these HIF pathway genes as potential drug targets, and as predictors of response to treatments targeting
the hypoxia pathway and angiogenesis. Research Sponsor: Homer and Gloria Harvey Family Endowed
Chair and Lauhlere Family Fund.

Gene

OS PFS

HR 95% CI P HR 95% CI P

HIF2A 1.05 1.01-
1.10

0.02 1.05 1.01-
1.10

0.02

VEGFD 1.08 1.01-
1.15

0.03 1.05 0.99-
1.13

0.13

TGFA 1.15 1.07-
1.24

0.00 1.13 1.05-
1.22

0.00

VHL 0.78 0.66-
0.93

0.01 0.78 0.65-
0.94

0.01

CCND1 1.08 1.01-
1.15

0.02 1.08 1.02-
1.15

0.02

EGFR 1.17 1.03-
1.33

0.02 1.13 0.99-
1.29

0.07

EGLN3 1.10 1.03-
1.18

0.00 1.09 1.01-
1.16

0.02

VEGFC 0.91 0.82-
1.00

0.04 0.95 0.86-
1.05

0.33

HSP90AA1 0.85 0.76-
0.94

0.00 0.86 0.77-
0.97

0.01
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Nivolumab/ipilimumab with or without CBM588 in metastatic renal cell
carcinoma: A randomized phase Ib study and the evolution of the
functionality of microbial communities with treatment. First Author: Nazli
Dizman, City of Hope Comprehensive Cancer Center, Duarte, CA
Background: The role of gut microbial composition as a determinant of clinical outcomes
has been well established in several cancers, including metastatic renal cell carcinoma
(mRCC) (Routy et al Science 2018). A growing body of evidence suggests that examin-
ing the metabolic function of microbial communities may provide a more insightful un-
derstanding of these associations (Helmink et al Nature Medicine 2019). Herein, we
aimed to examine the effect of nivolumab/ipilimumab with or without CBM588 on clini-
cal outcomes and gut microbiome functionality. Methods: Treatment naïve mRCC pts
with clear cell and/or sarcomatoid histology and IMDC intermediate/high risk disease
were enrolled and randomized into receiving nivolumab/ipilimumab or nivolumab/ipili-
mumab with CBM588 in 1:2 fashion. Whole metagenome sequencing was performed
on stool samples collected at baseline and week 12. Generated MetaPhlan 3.0 data was
run through HUMAnN 3.0 to identify differentially expressed metabolic pathways be-
tween two timepoints in each arm and with respect to treatment response. Results: A to-
tal of 30 pts were enrolled and randomized, and 29 pts were eligible for analysis as one
patient was excluded as tumor tissue next-generation sequencing revealed genomic al-
terations pathognomonic for sarcoma after initiation of protocol-based therapy. Median
age of the participants was 66 years, 21 pts (72%) were male, 10 pts (34%) had sarco-
matoid features, and 29 pts (45%) had prior nephrectomy. Objective response was
achieved in 58% and 20% of the pts in nivolumab/ipilimumab/CBM-588 and nivolu-
mab/ipilimumab arm, respectively. Significant changes in 40 metabolic pathways (37
with upregulation and 3 with downregulation) in nivolumab/ipilimumab arm and 52
metabolic pathways (49 with downregulation and 3 with upregulation) in nivolumab/ipi-
limumab with CBM588 arm were identified. In detail, dTDP-b-L-rhamnose biosynthe-
sis, L-lysine biosynthesis II and superpathway of pyrimidine ribonucleosides
degradation pathways were found upregulated while O-antigen building blocks biosyn-
thesis (E. coli) pathway was found downregulated after treatment with nivolumab/ipili-
mumab and CBM588 (p = 0.001, p = 0.007, p = 0.037, p = 0.005 respectively).
Heatmaps detailing the dynamics of metabolic pathway expressions in regard to re-
sponse in each arm will be presented. Conclusions:We observed an increase in the activ-
ity of the pathways associated with butyrate consumption and a resultant decrease in
glycolytic dependence. Further, suppression of the pathogenic E. coli function was ob-
served, suggesting a role for CBM588 in protection from pathogenic species. Our find-
ings provide mechanistic evidence for the effect of the addition of CBM588 to
nivolumab/ipilimumab on gut microbiome function and resultant improvement in clini-
cal outcomes in mRCC. Clinical trial information: NCT03829111. Research Sponsor:
The Gateway Foundation.
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Association of intra-tumoral microbiome and response to immune checkpoint
inhibitors (ICIs) in patients with metastatic renal cell carcinoma (mRCC).
First Author: Luis A. Meza, City of Hope Comprehensive Cancer Center,
Duarte, CA
Background:Multiple studies have suggested that the gut microbiome plays a modulato-
ry role in ICI activity and that specific bacteria and/or cumulative microbial diversity
may drive response in patients (pts) with mRCC (Routy et al Science 2018; Salgia et al
Eur Urol 2020). Even though the tumor microenvironment has substantial bacterial pro-
liferation (Heymann et al Cancer L. 2021), there is a paucity of data assessing the im-
pact of intra-tumoral microbiota in response to ICI therapy. In this study, we sought to
explore this association in pts with mRCC. Methods: Pts diagnosed with mRCC who had
available RNA sequencing (RNA-seq) data collected in the course of routine clinical
care and who were treated with ICIs were retrospectively identified.Intra-tumoral micro-
biome analysis was performed on formalin-fixed paraffin-embedded samples. Following
quality and adapter trimming, RNA-seq reads were mapped to a human genome to filter
host reads using the Burrows-Wheeler alignment (BWA) tool. Taxonomic classification
was performed using Kraken2 and the absolute abundances of species were estimated
using Bracken. The relative abundances among all non-human species were calculated.
Statistical testing with Student’s t-test was performed to compare the relative abun-
dance for all species seen within pts who responded to ICIs and those who did not.
Results: Among the 28 pts (22:6, M:F) included in this analysis, 24 (86%) had clear
cell histology and 20 (71%) were IMDC intermediate/poor risk. All of the samples were
collected prior to starting treatment with ICIs and the majority of these (57%) were col-
lected from the primary site. 11 pts (39%) received ICIs as first line treatment and 17
(61%) as second line. Clinical response was seen in 50% of pts included in the study
and the most common rendered treatment was nivolumab (17 pts). In the overall cohort,
Cutibacterium acne,Moraxella osloensis, and Pasteurella multocida had the highest rel-
ative abundances. Additionally, significant differences in relative abundances of specif-
ic bacteria were found between ICI responders and non-responders. Among these,
Stenotrophomonas maltophilia (p = 0.037) and Corynebacterium sp. zg-917 (p =
0.035) had significantly higher relative abundances in pts who responded to ICIs. Con-
clusions: This is the first study evaluating the association between intra-tumoral micro-
biome and response to ICIs in pts with mRCC. Among bacteria associated with
response, several have particular relevance – for instance, Corynebacterium spp. have
been studied for decades as a possible adjunct to immunotherapeutic agents such as
BCG. Efforts are ongoing to validate these findings in a larger cohort. Research Sponsor:
None.

373 Poster Session

Tumor genomic landscape in younger compared to older patients (pts) with
metastatic clear cell renal cell carcinoma (mccRCC). First Author: Nishita
Tripathi, Huntsman Cancer Institute, Salt Lake City, UT
Background: Renal cell carcinoma is predominant in 6th to 8th decade of life. Younger pts are
more likely to have symptomatic tumors on presentation but with favorable pathological fea-
tures and disease specific survival (PMID: 17092632). Herein, we hypothesized that the geno-
mic landscape for pts with onset of renal cell cancer at a younger age is distinct from those
with late age of onset. Methods: In this IRB-approved retrospective study, pts with mccRCC and
tumor comprehensive genomic profiling (CGP) available from a CLIA-certified laboratory were
evaluated. Among these, the pts in the first and fourth quartiles of age were included in this
study. Variants of unknown significance and gene with alterations (GA) present in less than 5%
of pts were excluded from the analysis. A chi-square test was used to compare gene aberration
frequency and p-values were adjusted for false discovery rate (FDR) using Benjamini-Hochberg
(BH) correction. The median number of genomic aberrations per pt was compared using Wil-
coxon rank-sum test. Results: 78 pts were eligible and included: first quartile (Range: 25-53
years; n=54) and fourth quartile (Range: 68-77 years; n=38); male vs female: 30/13 vs 20/15.
The genomic aberrations observed in both groups is listed in the table. GA in VHL and PBRM1
were the most commonly observed in both groups. Most commonly observed genomic altera-
tions in first quartile was TP53, BAP1, CDKN2B and TSC1; and fourth quartile of age was
SETD2, TSC1, KDM5C and TP53. Tumor mutation burden and the frequency of gene aberra-
tions was similar across both the cohorts. Conclusions: In these hypothesis generating data,
there was no significant difference in prevalence of targetable genomic aberrations, tumor mu-
tational burden and frequency of genomic alterations in younger vs older pts with mccRCC. The
numerically higher GA in KDM5C and SETD2 (both of which contribute to epigenetic dysregu-
lation) in older pts warrant interrogation in a larger data set. Future directions may include the
investigation of epigenomic changes and transcriptomic profiling. Detailed genomic landscape
of these pts will be presented in the meeting. Research Sponsor: None.

Gene 1st quartile (N = 54) 4th quartile (N = 38)

VHL 34(79.1%) 30(85.7%)

PBRM1 15(34.9%) 13(37.1%)

TP53 8(18.6%) 3(8.6%)

TSC1 5(11.6%) 8(22.9%)

SETD2 2(4.7%) 9(25.7%)

KDM5C 4(9.3%) 7(20%)

BAP1 6(14%) 2(5.7%)

CDKN2B 5(11.6%) 1(2.9%)

MTOR 3(7%) 3(8.6%)
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Intestinal microbiome associated with development of grade 3/4 adverse in
patients with metastatic renal cell carcinoma (mRCC) treated with nivolumab
plus ipilimumab (N/I) and probiotic support: Results from a phase Ib study.
First Author: Luis A Meza, City of Hope Comprehensive Cancer Center,
Duarte, CA
Background: Treatment with N/I with the addition of CBM588, a live bacterial product
comprised primarily of Clostridium butyricum, improved PFS and RR versus N/I alone
when used as first line treatment for patients with mRCC (Meza et al ASCO 2021). In-
creased abundance of certain bacterial species in the gut microbiome have been associ-
ated with the development of treatment related adverse events (TREAs) in lung cancer
patients receiving immunotherapy (Chau et al BMC Cancer 2021). However, this associ-
ation has not yet been delineated in the setting of mRCC. Here, we present results of an
exploratory analysis assessing the differences in stool microbiome composition between
patients who experienced grade (G) 3/4 TREAs and those who did not.Methods: Patients
were randomized 2:1 to receive N/I with or without CBM588. Stool collection for bacter-
iomic profiling was planned at baseline and after 12 weeks of therapy for all randomized
patients. Whole metagenome sequencing was performed using previously published
methods (Dizman et al Cancer Med 2021) and differences in microbiome composition
were measured based on the occurrence of G 3/4 TREAs. Results: 30 patients were en-
rolled and 29 included in the study. At the time of data cutoff (April 15, 2021) the me-
dian follow up was 12.2 months (95% confidence intervals [CI], 10.6-13.8). Grade 3/4
TRAEs were experienced in 52, 50, and 53% of patients in the overall cohort, control,
and intervention arms, respectively (p = NS). Among the most common G 3/4 TRAEs,
subjects experienced fatigue, diarrhea, and hyperglycemia. Patients with a complete set
of stool samples were included for the microbiome analysis (n = 26). In patients who ex-
perienced G 3/4 TRAEs, a significantly greater baseline abundance of Escherichia coli,
Klebsiella spp. and Blautia spp. (p = 0.02, 0.03, 0.05) were seen when compared to
those not experiencing G 3/4 TRAEs. In contrast, Bacteroides intestinalis and B. the-
taiotamicron, were observed in significantly higher abundances in baseline stool speci-
mens of patients who did not experience G 3/4 TREAs (p = 0.03 for both). No
significant differences were seen for any of these species at the 12-week timepoint. Con-
clusions: We are among the first to investigate the differences in baseline stool micro-
biome in mRCC patients experiencing G 3/4 TRAEs while receiving immunotherapy.
Our results suggest that certain taxa of bacteria are predictors of the development of se-
rious TRAEs. Larger cohorts are needed to corroborate these findings. Clinical trial
information: NCT03829111. Research Sponsor: Gateway Foundation for Cancer Re-
search .

375 Poster Session

Association between biomarkers and clinical outcomes of lenvatinib +
pembrolizumab in advanced renal cell carcinoma (RCC): Results from Study
111/KEYNOTE-146. First Author: Chung-Han Lee, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: In the Study 111/KEYNOTE-146 trial (NCT02501096; N=147), lenvatinib (lenva)
+ pembrolizumab (pembro) showed encouraging antitumor activity and a manageable safety
profile in treatment-naive (n=23) or previously treated metastatic RCC (n=105, previously
treated with immune checkpoint inhibitor [ICI]; n=19, previously treated ICI naive); 145 had
clear cell RCC and 2 had non-clear cell RCC. In this exploratory analysis, we evaluated the asso-
ciation between clinical outcomes and gene expression signatures and DNA variants for individ-
ual RCC-specific driver genes of interest based on published reports. Methods: Patients (pts)
with metastatic RCC were treated with lenva 20 mg orally once daily + pembro 200 mg intrave-
nously once every 3 weeks. The analysis population included pts with treatment-naive (n=10)
and ICI pretreated (n=70) disease with evaluable RNA-sequencing data for the 18-gene T-cel-
l–inflamed gene expression profile (TcellinfGEP) and for 11 other signatures (angiogenesis; gly-
colysis; gMDSC; hypoxia; mMDSC; MVD; MYC; proliferation; RAS; stroma/EMT/TGFb; WNT)
and whole exome sequencing (WES) data for DNA variants for individual genes (VHL, PBRM1,
BAP1, and SETD2). Specimens were collected prior to the start of treatment. The associations
between each signature score and ORR and PFS per immune-related RECIST were evaluated
using logistic regression and Cox proportional hazards, respectively. One-sided P values for
TcellinfGEP (hypothesized positive association) and two-sided P values for all other signatures
(no hypothesized association) were adjusted for multiplicity using the Hochberg step-up proce-
dure; significance was prespecified at a=0.05. The association between DNA variants for indi-
vidual genes and ORR was evaluated descriptively. Clinical data cutoff was August 18, 2020.
Results: Of 147 treated pts, RNA sequencing and WES data were available for 80 (54%) and
60 (41%), respectively. TcellinfGEP was not associated with ORR (P=0.827) or PFS
(P=0.741), nor were the other 11 signatures before or after adjustment for TcellinfGEP. ORR
for DNA variants reported in the table. Conclusions: In this exploratory analysis of pts with meta-
static RCC enrolled in Study 111/KEYNOTE-146 treated with lenva + pembro, responses were
observed regardless of biomarker status. There were no statistically significant associations be-
tween gene signatures and clinical outcomes. Clinical benefit was observed regardless of VHL,
PBRM1, BAP1, or SETD2 mutation status. Analyses in larger randomized datasets will provide
additional information on the role of biomarkers in RCC. Clinical trial information:
NCT02501096. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,
Inc., Kenilworth, NJ, USA, and Eisai Inc., Woodcliff Lake, NJ, USA.

VHL – mut
VHL – no
mut

PBRM1 –
mut

PBRM1 – no
mut

BAP1 –
mut

BAP1 – no
mut

SETD2 –
mut

SETD2 – no
mut

Responders/pts 24/35 8/14 16/23 16/26 7/10 25/39 9/15 23/34

ORR, % (95%
CI)

69 (51-
83)

57 (29-
82)

70 (47-87) 62 (41-80) 70 (35-
93)

64 (47-79) 60 (32-
84)

68 (50-83)

376 Poster Session

Targeting an IL-6/JAK/STAT/PIM1 pathway in renal cell carcinoma. First
Author: Kimberly Stephanie Meza, Cancer Center at Brown University,
Providence, RI
Background: Renal cell carcinoma (RCC) is the most common cancer of the kidney and
accounts for over 430,000 new cases worldwide and 179,000 deaths each year. PIM1
overexpression is associated with poor clinical outcomes in patients with RCC. PIM1 is
a constitutively active effector serine/threonine kinase with roles in tumor progression
including cell proliferation, apoptosis, invasion, and migration. Yet, the mechanisms
that underlie PIM1 expression and its function in RCC are not fully understood. Previous
studies have implicated the cytokine IL-6 as an activator of STAT3 and stimulator of
PIM1 expression in pancreatic cancer. The aim of the present study is to explore expres-
sion of PIM1 in RCC and identify potential signaling pathways that influence PIM1 ex-
pression. Methods: To evaluate the contribution of PIM1 expression in RCC we first
established baseline PIM1 levels across four RCC cell lines (786-O, 769-P, CAKI-1,
and RCC-4). Next, we quantified the presence of IL-6 in cell culture supernatants for
each cell line using an ELISA assay. IL-6 signals through the JAK/STAT pathway, conse-
quently we then used immunoblotting to determine whether ruxolitinib, a JAK1/2 inhib-
itor, would affect PIM1 expression. Finally, we examined cell viability post-ruxolitinib
therapy using an MTS assay. Results: Our results show that 769-P, 786-O, and CAKI-1
but not RCC-4 cells overexpress PIM1 relative to normal renal proximal tubule epithelial
cells. Results from the ELISA assay show that 786-O, CAKI-1, and to a lesser degree
RCC-4 cells secrete IL-6 into their media. Interestingly, 769-P cells had little to no IL-6
present in their media. Based on these differences we sought to understand what effect
inhibiting JAK may have on PIM1 expression. After treating cells with ruxolitinib, we
found that 786-O and CAKI-1 cells show a time and dose dependent decrease in PIM1
levels whereas 769-P cells did not. To understand if these differences correlate with
cell viability, we performed an MTS assay after treating cells with ruxolitinib. Prelimi-
nary results show that at 8hr post-treatment, CAKI-1 but not 769-P cells display a time
and concentration dependent loss of cell viability. Conclusions: Our initial studies sug-
gest that differential expression of PIM1 among RCC cell lines may be linked to auto-
crine IL-6 secretion. In CAKI-1 cells JAK inhibition decreases PIM1 expression and cell
viability. In the context of 769-P cells with high PIM1 expression but low IL-6 secretion
levels, JAK inhibition did not affect cell viability. These data suggest that in 769-P cells
there exists a non-IL-6 dependent mechanism stimulating PIM1 expression. Further in-
vestigation is required to elucidate the contexts of these PIM1 regulatory pathways in or-
der to develop IL-6/JAK/PIM1 targeted anti-cancer strategies in RCC. Research
Sponsor: Institutional Funding.
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Validation of a 22-gene epithelial-mesenchymal transition (EMT) prognostic
signature in clear cell renal cell carcinoma. First Author: Brittney Cotta,
University of Michigan Health System, Ann Arbor, MI

Background: Current predictors of metastatic progression after radical nephrecto-
my for localized clear cell renal cell carcinoma (ccRCC) include clinicopathologic
features such as tumor stage and grade. The addition of molecular tumor charac-
teristics in a prognostic score may improve risk stratification and patient selection
for enhanced follow up strategies or adjuvant therapies. Methods: We retrospec-
tively identified consecutive patients with ccRCC who underwent radical nephrec-
tomy (RNx) for localized disease. Those who developed metastasis were
identified. Whole-transcriptome mRNA sequencing of primary tumors was per-
formed followed by gene set enrichment analysis (GSEA) for the most significant
cancer hallmark pathways enriched in patients who did or did not develop metas-
tasis. For each patient, the 22-gene epithelial mesenchymal transition (EMT)
score was calculated (high vs. low), using cut-offs from a prior study using TCGA
data. The prognostic impact of the EMT score was evaluated by performing multi-
variable cox-proportional hazard testing and Kaplan-Meier (KM) survival analysis.
Results: We analyzed 82 patients with median age 62 years and median tumor
size 6 ±2.9 cm. The median time to metastasis after radical nephrectomy for pa-
tients who developed metastasis (n = 12) was 18.2 months and 31.1 months for
patients who did not develop metastasis (n = 70). We observed a significant en-
richment of EMT, myogenesis, inflammatory response and hypoxia hallmark path-
ways in patients with metastasis vs. those without metastasis. Multivariable
analysis controlling for relevant clinicopathologic features such as age, sex, tumor
size, tumor stage etc. revealed high EMT score to be significantly associated with
development of metastasis [hazard ratio (HR) 7.2; 95% CI 1.15-44.8; ]. Conclu-
sions: Here we validate a prognostic 22-gene epithelial mesenchymal transition
(EMT) score in patients treated with radical nephrectomy for localized ccRCC.
Pending further studies, the EMT score may improve risk stratification and select
patients for adjuvant therapy. Research Sponsor: U.S. National Institutes of
Health.
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Complimentary transcriptomic-metallomic analysis identifies risk of relapse
for clear-cell renal cell carcinoma (ccRCC) patients. First Author: Shuchi
Gulati, University of Cincinnati College of Medicine, Cincinnati, OH
Background: Patients with localized or locally advanced ccRCC undergo surgical
resection by partial or radical nephrectomy. Approximately 50% of tumors recur
within five years after surgery. Currently the only FDA approved drug in the adju-
vant setting is sunitinib. However, the absence of an overall survival benefit and
the prevalence of side effects limit widespread use of sunitinib. Accurate identifi-
cation of patients at high risk of recurrence would enhance targeted adjuvant
therapy, while sparing low-risk patients from side effects. A single scoring system,
transcriptomic signature or genomic classifier, is unlikely to accurately define
prognosis. Here, we describe an integrated transcriptomic-metallomic classifier
to assess the risk of relapse in localized ccRCC. Methods: We investigated the
transcriptomic landscape of Caucasian male patients with stage III ccRCCs who
remained disease free (S3DF) or relapsed (S3RL) within 24 months after surgery
using the TCGA Firehose Legacy cohort. In a separate cohort of S3RL and S3DF
ccRCCs, copper (Cu) content and molecular distribution were analyzed by size ex-
clusion chromatography coupled to inductively coupled plasma mass spectrome-
try (SEC-ICP-MS). Results: Transcriptomic analysis identified that S3RL tumors
were enriched for genes encoding subunits of mitochondrial electron transport
chain (ETC) and mitochondrial ribosomal proteins (MRPs), an indication that mi-
tochondrial activity may contribute to the relapse. In contrast, S3DF tumors were
enrichedfor genes related to immune responses, including genes encoding mem-
bers ofMHC-II, suggesting tumor control by the immune system. We established a
setof 23 genes (23G) as a signature that stratified ccRCCsinto distinct groups
characterized by low, intermediateand high risk of relapse after surgery. Impor-
tantly, SEC-ICP-MS analysis identified augmented distribution of Cu to the Cu cy-
tochrome c oxidase complex (Cu-COX) in tumor mitochondria from S3RL,
consistent with the prediction of increased ETC activity in the transcriptomic
analysis. Conclusions: Integration of the 23G transcriptomic signature and Cu-
COX complex measurements in locoregional ccRCC can serve as a prognostic bio-
marker for recurrence, and as a predictive classifier for novel treatments, includ-
ing inhibitors of ETC for the S3RL tumors. In particular, a combination classifier
using both measurements may have a stronger prognostic/predictive power as
compared to either biomarker alone. Research Sponsor: U.S. National Institutes
of Health.
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The impact of baseline peripheral cytokines on survival in metastatic clear
cell renal cell carcinoma (RCC) treated with nivolumab: NIVOREN GETUG-
AFU 26 Translational study. First Author: Lucia Carril, Institut Gustave
Roussy, Villejuif, France

Background: The NIVOREN GETUG-AFU 26 study reported safety and efficacy of
nivolumab in patients with RCC in a “real world setting”. A translational research
program was launched to quantify baseline cytokine levels and correlate them
with outcomes to nivolumab. Methods: Extreme responder patients (pts) treated
with nivolumab as part of the phase II NIVOREN GETUG-AFU 26 were included
in this TRAINING cohort. A panel of 14 different plasma cytokines and proteins
(VEGF, VCAM-1, IL-6, IL-7, IL-8, IL-10, APRIL, BAFF, 4-1BB, BCA, SDF-1,
MDC, IFN-gamma and TNF-alpha) were quantified for each plasma sample using
the Elisa-based Meso Scale Discovery electrochemiluminescence assay. The as-
sociation between baseline cytokine levels and objective response rate (ORR),
progression-free survival (PFS) and overall survival (OS) was evaluated. Results:
Overall, 80 pts, 40 responders and 40 progressors, were included for cytokine
analysis. Baseline characteristics were similar to the overall trial population. The
IMDC risk score breakdown was 11.3% good, 56.3% intermediate and 32.5%
poor. With a median follow-up of 21.2 months, mOS data was immature at data
cut-off. Overall survival rate was 67.3% at 12 months and median PFS was 3.8
months. Increased levels of IL-6 (75th percentile=P75), IL-7 (P75), IL-8 (P50)
and VEGF (P50) were significantly negatively associated with survival (IL-6:
HR=2.44, p=0.0112; IL-7: HR=2.38, p=0.0123; IL-8: HR=2.80, p=0.0045,
and VEGF: HR=2.43, p=0.0133). 4-1BB (P50) was associated with improved
OS (HR=0.39, p=0.0375). Higher levels of IL-8 (P50) and VEGF (P50) were as-
sociated with worse PFS (IL-8: HR=2.50, p=0.0133, and VEGF: HR=1.96,
p=0.0132) and worse ORR (IL-8: p=0.013, and VEGF: p=0.044). Except for IL-
8 and VEGF, no other associations with response were observed. Conclusions:
Higher baseline plasma levels of IL-6, IL-7, IL-8 and VEGF were significantly as-
sociated with worse survival outcomes in mRCC pts treated with nivolumab within
TRAINING cohort of the NIVOREN trial. In contrast, 4-1BB was significantly as-
sociated with improved OS. IL-8 and VEGF were also associated with worse PFS
and ORR. VALIDATION cohort within the entire NIVOREN study is ongoing.
Research Sponsor: Bristol-Myers Squibb.

380 Poster Session

Proteogenomic and clinical implications of unique recurrent splice variants in
clear cell renal cell carcinoma. First Author: Andrew Chang, H. Lee Moffitt
Cancer Center and Research Institute, Tampa, FL
Background: Alternative mRNA splicing is recognized as a key driver of proteomic diversity. In
cancer, this splicing process can be altered resulting in generation of aberrant splice variants
(SvPs) that can contribute to tumor pathogenesis. However, our understanding of the signifi-
cance of splice variants in clear cell renal cell carcinoma (ccRCC) is currently limited. Given
the lack of actionable genomic mutations in ccRCC, aberrant SpVs may be the avenue to new
pathogenic mechanisms and biomarkers. Methods: We implemented a novel pipeline to screen
for and select SpVs frequent in and relatively specific to ccRCC. We started with RNA-seq data
from the Cancer Cell Line Encyclopedia to identify SpVs specific to ccRCC cell lines. These
were then screened across normal tissue in the Genotype-Tissue Expression Project (GTEx) and
excluded if expressed. We analyzed bulk RNA-seq data of ccRCC primary tumors obtained from
our institutional Total Cancer Care cohort (TCC; n = 111), The Cancer Genome Atlas (TCGA; n
= 484) and the Clinical Proteomic Tumor Analysis Consortium (CPTAC; n = 110) to analyze
SpV expression in these samples. Using raw proteomics files from the CPTAC portal, proteins
were identified and quantified using MaxQuant. Associations of SvP with protein expression
were filtered by a Spearman correlation cutoff of +/-0.3. The Enrichr R library was used for
pathway enrichment. Finally, we correlated splice variant expression with overall (OS) and can-
cer-specific survival (CSS). Using LASSO Cox regression analysis, we derived a SpV-based risk
score trained on OS from the TCGA cohort and validated on the TCC and CPTAC cohorts. Re-
sults: Our pipeline selected 16 previously uncharacterized SpVs, including variants of sus-
pected oncogenes and tumor suppressors. Proteogenomic analysis identified interesting
biological associations. Among patients with high levels of EGFR SpV, we found significantly
higher expression of the protein regulatory T cell marker CD70 (padj = 0.03). MVK SvP was
highly correlated with 25 proteins enriched for the mTOR pathway (padj = 0.002). We derived a
survival risk score based on expression of 5 SpVs (PDZD2, COBLL1, PTPN14, RNASET2,
FGD1) in the TCGA cohort. This risk score remained significant on multivariate analysis (HR
1.4, p = 0.002) adjusting for covariates including AJCC stage. This was validated on multivari-
ate analysis in the TCC (HR 3.56, p < 0.001) and CPTAC (HR 3.18, p = 0.019) cohorts. Con-
clusions: Our novel pipeline selected 16 unique SpVs frequent in and relatively specific for
ccRCC. Some are associated with proteins expressed in oncogenic pathways, suggesting a po-
tential role in disease pathogenesis. Additionally, our SpV-based risk score is strongly associat-
ed with OS and CSS across multiple cohorts. This study provides a template for identifying and
characterizing disease-specific aberrant SpVs to aid discovery of new mechanisms and bio-
markers. Research Sponsor: Kidney Cancer Association Young Investigator Award.
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Single cell phenotyping of PDL1 and HLA1 on circulating tumor cells (CTC)
in clear cell renal cell carcinoma (ccRCC) on systemic treatment with
immunotherapy (IO) and vascular endothelial growth factor receptor tyrosine
kinase inhibitors (TKI). First Author: Hamid Emamekhoo, University of
Wisconsin School of Medicine and Public Health, Madison, WI
Background: Single agent or combination regimens using different IO and TKI agents have dra-
matically improved survival of patients (pt) with advanced ccRCC. Nevertheless, selecting opti-
mal combination and sequencing of treatments remains challenging given the current absence
of predictive biomarkers. Considering substantial disease heterogeneity and tumor clonal evolu-
tion, CTCs could provide a more comprehensive and longitudinal assessment of disease and re-
sponse to treatment when compared to single site biopsy. In this study we explore changes in
CTC characteristics in correlation with pt’s response (Resp) to treatment and progression (PD).
Methods: 152 blood sample time points from 44 ccRCC pts (mean=3.5 sample/pt, range= 1-9)
were included. An automated microfluidic platform using exclusion-based sample technology
was employed for high sensitivity enrichment of RCC CTCs using EpCAM and CAIX antibodies.
High-specificity CTC identification was achieved with positive staining for pCK or CAXII, and
negative staining for CD45, CD34 and CD66b. Single cell phenotyping of PDL1 and HLA1 ex-
pression on each CTC was quantified with automated image analysis algorithms followed by
manual visual QA of the putative CTCs. Cellular-level expression of PDL1 and HLA1 were com-
pared within treatment-response groupings, using Wilcoxon rank-sum tests (Table). Results: Pts
were 70% male, 93% Caucasian, 51% de novo metastatic, 98% received systemic treatment.
CTC samples were collected at baseline (12) or while on treatment with IO (71), TKI (55), or
IO/TKI (14). Across treatments, the number of CTCs increased from Resp to PD but this trend
was not statistically significant. PDL1 expression was higher at PD compared to Resp on IO and
IO/TKI but not significantly different on TKI. HLA1 expression was higher at PD compared to
Resp on IO and TKI but not significantly different on IO/TKI. Average CTC PD-L1 expression
was higher at Resp to IO compared to baseline. Conclusions: Single cell phenotyping of PDL1
and HLA1 were done at Resp compared to PD time points on IO and/or TKI to identify potential
mechanisms of resistance. Further evaluation of these preliminary results in prospective trials
is ongoing to advance new predictive biomarkers for ccRCC. Research Sponsor: U.S. National
Institutes of Health.

Average HLA (rows, below diagonal) and PDL1 (columns, above diagonal) expression and Wilcoxon tests comparing within treatment-resp
groups and between Resp and baseline.

PDL1 TKI Resp TKI PD IO Resp IO PD IO + TKI Resp IO + TKI PD Baseline

HLA1 mean 1.86 1.88 1.96 2.01 2.04 2.13 1.90

TKI Resp 1.80 NS *

TKI PD 2.02 * NS

IO Resp 1.93 * *

IO PD 2.05 * *

IO + TKI Resp 2.10 * *

IO + TKI PD 2.08 NS *

Baseline 1.92 * * NS * * *

* for significant tests and NS for non-significant.
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Molecular and immune landscape of FH-mutated kidney cancer. First
Author: Bayan A Al-Share, Barbara Anna Karmanos Cancer Institute,
Livonia, MI
Background: Hereditary leiomyomatosis and renal cell cancer (HLRCC) syndrome is caused by
inactivating germline mutations in fumarate hydratase (FH), predisposing individuals to devel-
opment of certain cancers. Sporadic FH mutations have been described in different types of
cancers, including kidney cancers, but the implications of somatic mutations are not well de-
scribed. Here, we characterize the molecular landscape of kidney tumors with FH mutations.
Methods: Tumors were analyzed using next generation sequencing of DNA (NextSeq, 592 genes
and NovaSeq, WES) and RNA (NovaSeq). Immune cell fraction was estimated by immune de-
convolution (Quantiseq). Significance was determined by chi-square and Wilcoxon rank sum
test and adjusted for multiple comparisons (q-value <0.05). Results: Of 1956 kidney tumors,
31 had somatic pathogenic or likely pathogenic (P+LP; 1.58%) and 21 had variant of unknown
significance (VUS; 1.07%) mutations in FH. Among the most commonly co-mutated genes,
VHL (29.03% vs 38.1% vs 55.2%) and PBRM1 (9.68% vs 20% vs 29.8%) were less fre-
quently mutated in P+LP compared to VUS and WT tumors; while NF2 (22.6% vs 5% vs
5.65%) was more frequently mutated in P+LP tumors compared to the others. In P+LP tumors,
the HIPPO pathway (22.6% vs 4.76% vs 5.62%) was more frequently altered while the chro-
matin remodeling pathway (25.8% vs 28.6% vs 51.1%) was less frequently altered compared
to VUS or WT tumors. P+LP tumors showed decreased NK cell infiltration (q=0.01) compared
to VUS and WT tumors. Additionally, there was a trend towards increased CD8+ T cells and
CTLA4 and PDCD1 expression in P+LP tumors compared to VUS but not WT tumors. Of the
1,956 kidney tumors, 315 were of clear cell renal cell carcinoma (ccRCC) histology. P+LP
(n=4) ccRCC tumors showed a trend towards higher expression of immune checkpoint genes
CTLA4 and IDO1 compared to VUS tumors (n=5). VHL expression was higher in P+LP ccRCC
compared to VUS ccRCC tumors. P+LP ccRCC tumors showed a trend toward increased CD4+
(2.59% vs 0%) and CD8+ (2.14% vs 0%) T cells as well as T cell inflammation (25% vs 0%)
and median Interferon score compared to VUS ccRCC tumors. Conclusions: P+LP FH mutated
kidney tumors may have a different mutational and immune landscape than VUS FH mutated
and WT tumors. Despite the small sample size, our study highlights potential therapeutic impli-
cations that will require further study. Research Sponsor: CARIS life sciences.

Molecular and immune markers in FH-mutant kidney cancer.

Biomarker P+LP VUS WT P Q

Kidney Cancer
(all)

Genes VHL 29.0% 38.1% 55.2% 0.005 0.946
NF2 22.6% 5.00% 5.65% 0.004 0.946
PBRM1 9.68% 20.0% 29.8% 0.033 1

Pathways Chromatin
Remodeling

25.8% 28.6% 51.1% 0.003 0.240

HIPPO 22.6% 4.76% 5.62% 0.003 0.240
ccRCC Immune Cells CD4+ T 2.6% 0.00% 0.00% 0.013 0.141

CD8+ T 2.1% 0.00% 0.58% 0.044 0.482
IC Genes (Normalized

TPM)
CTLA4 2.27 0.40 1 0.038 0.460
IDO1 2.26 0.07 1 0.006 0.071
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Transcriptomic signatures can aid in post-operative risk stratification of clear
cell renal cell carcinoma. First Author: Brian M. Shuch, Institute of
Urologic Oncology, David Geffen School of Medicine at UCLA, Los
Angeles, CA

Background: The ability to risk stratify patient’s post-nephrectomy is critical to se-
lect candidates for surveillance and adjuvant therapy. Whether transcriptomic in-
formation adds value to current prognostic information is unclear. Methods: Data
from confirmed clear cell renal cell carcinoma (ccRCC) used in the TCGA Pan-
RCC analysis was downloaded from cBioportal and GDC bioportal. Clinicopatho-
logic variables were used to calculate the integrated staging system, SSIGN
(stage, size, grade, and necrosis). The 16 gene recurrence score (RS) signature
was generated as described in Rini 2015 using the TCGA data with log TPM nor-
malization. The RS was stratified into high and low risk groups by median. SSIGN
was divided into low (0-1) intermediate (2-4) and high ( > = 5) risk groups. RS
and SSIGN prognostic significance were evaluated using disease recurrence as an
end point, censoring by death. Results: SSIGN and recurrence scores (RS) were
calculated for 369 (71.2%) of 518 available TCGA subjects with non-metastatic
clear cell renal carcinoma. On multivariable analysis, the RS (continuous vari-
able) was independently associated with disease-free status (HR 1.18 [95%CI
(1.02-1.37)], p = 0.031) for each 10 point increase in RS) after adjusting for
SSIGN. Categorizing SSIGN into low, intermediate and high-risk groups showed
3.9%, 18.5% and 39.8% 3-year recurrence rates. Stratifying SSIGN risk groups
by RS scores we found an RS to further risk stratify the SSIGN intermediate risk
group (HR 1.60 [95%CI 1.21-2.12], p < 0.001]). The AUC for at 3 years for
SSIGN in the intermediate risk group was 0.68, for RS was 0.74 and the combi-
nation was 0.78 (with boot-strapping for optimism adjustment). At 3 years, pa-
tients with SSIGN intermediate risk disease (n = 135) with low RS had 3-year
recurrence rate of 7.1% compared to 31.0% for those with high RS scores. Con-
clusions: Transcriptomic recurrence scores can risk stratify intermediate SSIGN
clinical risk patients. Patients with intermediate risk disease but a high RS score
had poorer outcomes similar to clinically high risk patients. Transcriptomic signa-
tures may add value to existing clinicopathologic variables in ccRCC and clinical
implementation is warranted. Research Sponsor: Veracyte.
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CD70 is a promising CAR-T cell target in patients with advanced renal cell
carcinoma. First Author: Huihui Ye, UCLA David Geffen School of
Medicine, Los Angeles, CA
Background: Renal cell carcinoma (RCC) comprises a heterogeneous group of tumors of differ-
ent histological subtypes. Each subtype is characterized by distinct immunohistochemical and
molecular features and different biology. Currently, patients with advanced RCC have poor dis-
ease outcomes despite recent breakthroughs in immunotherapy. Chimeric antigen receptor
(CAR)-T cell therapy has produced remarkably effective and durable clinical responses in he-
matological malignancies. However, there have been very limited success of CAR-T cell therapy
in solid tumors. CD70 and its signaling partner CD27 are cell surface molecules that have
emerged as novel targets for immune modulation approach. CD70 is also a promising target for
CAR-T cell therapy, as it is overexpressed on multiple types of solid tumors including RCC and
not expressed in most normal tissue. Studies have shown clear cell RCC (CCRCC) commonly ex-
presses CD70. To date, no studies has evaluated CD70 expression in metastatic RCC in com-
parison with primary RCC. Methods: Four Tissue Microarrays (TMAs) were constructed using
395 tumors from 374 patients with RCC, 4 to 8 cores per tumor. There were 359 primary tu-
mors, 36 metastatic tumors, and 344 matched normal. The primary RCC included 309 CCRCC
including 11 with sarcomatoid differentiation, 38 papillary RCC (pRCC) including 1 with sarco-
matoid differentiation, 8 chromophobe RCC (ChRCC), and 4 collecting duct RCC (CDC). The
metastatic RCC were composed of 31 CCRCC including 3 with sarcomatoid differentiation and
5 PRCC. CD70 expression was evaluated using immunohistochemistry (IHC) and Definiens im-
age analysis. CD70 expression was measured using the percentage of CD70-positive tumor
cells. A CD70-positive tumor was defined as CD70 immunopercentage ≥ cutoff value in at least
one core. Results: CD70 staining was detected in tumor cells in primary and metastatic RCC,
with minimal staining in normal renal parenchyma. When the positive cutoff was defined as
≥1% of tumor cells demonstrating CD70 staining, the positive rate in CCRCC, pRCC, ChRCC,
CDC, and SarRCC was 98%, 32%, 0%, 11%, and 46%, respectively. When the positive cutoff
was defined as ≥ 25% of tumor cells stained positive for CD70, the positive rate in CCRCC,
pRCC, ChRCC, CDC, and SarRCC was 41%, 10%, 0%, 0%, and 23%, respectively. Finally,
when the positive cutoff was defined as ≥50%, the positive rate in CCRCC, pRCC, ChRCC,
CDC, and SarRCC was 22%, 2%, 0%, 0%, and 8%, respectively. Metastatic RCC showed a
higher % of tumor cells expressing CD70 compared to primary RCC for patients with CCRCC
(mean 15% vs 9%) or SarRCC (12% vs 9%). Conclusions: Clear cell and sarcomatoid RCC are
the RCC subtypes that demonstrate the highest CD70 expression. CD70 expression is further
increased in metastatic lesions compared to the primary tumors. Anti-CD70 CAR-T cell therapy
may benefit a significant fraction of patients with advanced CCRCC and sarcomatoid RCC.
Research Sponsor: Allogene Therapeutics, UCLA.
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Molecular characterization of renal cell carcinoma with venous tumor
thrombus: Genomic aberrations with renal vein wall invasion. First Author:
Xiaoxi Dong, Predicine INC, Castro Valley, CA

Background: Renal cell carcinoma (RCC) patients with tumor thrombus (TT) have
been observed distinct phenotypes of TT: deeply invading into the wall of renal
vein/inferior vena cava (IVC) (DITT) or minimal/non-invasion (NITT), with different
surgical strategy and post-thrombectomy outcome. However, the molecular char-
acters of DITT/NITT have not been investigated, due to operational challenges
and limited patient access. Methods: In this study, primary tumor and TT samples
from 68 patients having IVC thrombectomy were prospectively collected for DNA
mutation profiling and RNA expression profiling, using Predicine panel-based
next generation sequencing and transcriptome RNA-SEQ, respectively. Next-gen-
eration sequencing and bioinformatics data analysis was conducted in Colleges of
American Pathologist (CAP)-accredited laboratory in Shanghai, China (Huidu
Shanghai Medical Sciences Ltd.). Kaplan–Meier survival analysis was performed
to analyze the correlation between DITT/NITT and clinical outcome, and p-values
were calculated using log-rank test. Results: When metastasis was detected, pa-
tients with DITT showed significantly shorter overall survival comparing to pa-
tients with NITT (P < 0.05, log-rank test). However, this difference was not
observed in non-metastatic group. Successful sequencing has been achieved in
100% (68/68) patients. NITT tumor bulks more frequently carried mutations in
PTEN, TP53 and epigenetic regulators such as SETD2, PBRM1 and KDM5C and
had higher expression of cell cycle related pathway genes. In contrast, DITT had
lower expression of genes encoding cell adhesion and extracellular matrix mole-
cules such as ADAM33, NCAM1 and FLRT2, which could contribute to higher in-
vasiveness. Conclusions: To our knowledge, this is the first large study to
systematically interrogate genomic landscape and molecular features of different
TT phenotypes in RCC patients. The differential genomic mutation and gene ex-
pression landscapes across the two groups may reflect biologic differences and
clinical implications such as tumor invasiveness and aggressiveness. Research
Sponsor: Peking University Medicine Fund of Fostering Young Scholars’ Scientific
& Technological Innovation BMU2018PY003; the National Natural Science
Foundation of China (Nos.: 81711530048，81572515, 81972381); Peking
University Third Hospital Clinical Research Fu.
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Characterization of aberrant alternative splicing landscape in patients with
renal cell carcinoma (RCC). First Author: Ameish Govindarajan, City of
Hope Comprehensive Cancer Center, Duarte, CA
Background: Aberrant alternative splicing (AS) events have been implicated in the
initiation and progression of various cancers; however, the detailed nature of their
role in RCC is yet to be fully elucidated. Our study aims to characterize AS events
in RCC tumors using a novel AS pipeline (Bisbee). Methods: We retrospectively
identified patients (pts) with RCC who had tumor-normal whole exome sequenc-
ing and tumor whole transcriptome sequencing (GEMExtra, Ashion Analytics) per-
formed as part of their routine clinical care. AS events from RNA sequencing data
were identified and further characterized as (1) alternative splice 3’ site (A3), (2)
alternative splice 5’ site (A5), (3) exon skipping (ES), (4) intron retention (IR),
and (5) mutually exclusive exons splice events (MUT). The Bisbee outlier analysis
was performed against normal kidney tissues from the GTEx tissue library to fur-
ther identify tumor-associated splice events. Outlier splice events were catego-
rized as either non-coding/protein loss/silent, isoform switch, novel, or unknown.
Results: Overall, 147 RCC pts (77% male) with RNA sequencing data were in-
cluded in this analysis. Median age at diagnosis was 60 (range 31-94) and 97%
of pts had metastatic RCC. The distribution of histology was 85% clear cell RCC
followed by 11% papillary RCC. The AS analysis identified 25,928 outlier splice
events. Approximately 60% of these were predicted to be protein-coding events,
with the majority arising from IR and ES. These were followed by A3, A5, and
MUT, in descending order of frequency. We also examined tumor-associated nov-
el outlier events where 70% of analyzed RCC tumor samples noted 34 tumor-as-
sociated novel events were present, shared in most of the cohort and found an
enrichment for IR events leading to frame disruptions. Data of splice variants will
be presented at the meeting. Conclusions: In depth examination of this large co-
hort suggests that IR resulting from AS events occur frequently within RCC. Fur-
ther efforts to investigate the association of AS events and clinical outcomes are
underway. Research Sponsor: None.
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The prognostic role of sarcopenia and albumin in locally advanced renal cell
carcinoma with IVC tumor thrombus. First Author: Eric Midenberg, Emory
University School of Medicine, Atlanta, GA
Background: Indicators of body composition and nutritional status, such as lumbar skeletal
muscle index (SMI, cm2/m2) and hypoalbuminemia, are associated with adverse outcomes fol-
lowing surgery for localized renal cell carcinoma (RCC) but have yet to be described in patients
with RCC and venous tumor thrombus. We hypothesize that preoperative sarcopenia, a severe
deficit in lean muscle mass, and hypoalbuminemia will be associated with decreased overall
survival (OS) and cancer specific survival (CSS) in nonmetastatic RCC patients undergoing radi-
cal nephrectomy and tumor thrombectomy. Methods: We retrospectively analyzed 103 nonme-
tastatic RCC patients who underwent radical nephrectomy and tumor thrombectomy from
2005 to 2020. Optimally fit BMI (kg/m2) and sex-stratified sarcopenia thresholds were calcu-
lated (BMI<30: SMI<47 for males, SMI<38 for females; BMI≥30: SMI<54 for males,
SMI<47 for females). Sarcopenia and albumin risk groups were created based on their individ-
ual hazard ratios on univariable analysis and defined as low-risk (non-sarcopenic, normal albu-
min), medium-risk (non-sarcopenic, hypoalbuminemia), high-risk (sarcopenic, normal
albumin), and very high-risk (sarcopenic, hypoalbuminemia). Associations between indepen-
dent and combined sarcopenia and hypoalbuminemia (albumin<3.5 g/dL) with OS and CSS
were evaluated using multivariable and Kaplan-Meier analyses. Results: Prevalence of sarcope-
nia and hypoalbuminemia were 51.2% and 44.7%, respectively. Median follow up time was
24.8 months and median time from preoperative imaging to surgery was 21 days. Sarcopenia
was an independent predictor of OS (p=0.003) and CSS (p=0.006) whereas hypoalbuminemia
was not (OS: p=0.096; CSS: p=0.718). When analyzing sarcopenia and albumin in combina-
tion, the high and very high-risk groups were significantly associated with decreased OS (high-
risk: p=0.011; very high-risk: p<0.001) and CSS (high-risk: p=0.011; very high-risk:
p=0.017). Kaplan-Meier curves showed a stepwise decline in median OS (p=0.0071) and CSS
(p=0.0068) times with increasing risk. Conclusions: Simultaneous sarcopenia and hypoalbumi-
nemia were associated with nearly a seven-fold decrease in OS and CSS in patients undergoing
surgery for nonmetastatic RCC with IVC tumor thrombus. Research Sponsor: None.

Multivariable analysis of sarcopenia and albumin’s effects on OS and CSS.

Overall Survival Cancer Specific Survival

HR (95% CI) p-value HR (95% CI) p-value

Sarcopenia 3.43 (1.50-7.85) 0.003 7.81 (2.01-
30.28)

0.003

Albumin 1.89 (0.89-4.01) 0.096 0.81 (0.26-2.55) 0.718

Low-Risk: Non-sarcopenic, Normal Albumin 1 (ref.) - 1 (ref.) -

Medium-Risk: Non-sarcopenic,
Hypoalbuminemia

2.27 (0.80-6.43) 0.121 0.95 (0.18-5.08) 0.953

High-Risk: Sarcopenic, Normal Albumin 4.13 (1.38-
12.37)

0.011 8.90 (1.64-
48.17)

0.011

Very High-Risk: Sarcopenic, Hypoalbuminemia 6.78 (2.50-
18.35)

<0.001 6.40 (1.40-
29.24)

0.017
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Sarcopenia as a predictor of perioperative morbidity in metastatic renal cell
carcinoma patients undergoing radical nephrectomy and IVC tumor
thrombectomy. First Author: Eric Midenberg, Emory University School of
Medicine, Atlanta, GA
Background: Preoperative sarcopenia, as determined by the lumbar skeletal mus-
cle index (SMI), has shown potential value for predicting adverse survival out-
comes in metastatic renal cell carcinoma (mRCC) patients undergoing
cytoreductive surgery. However, its utility for predicting perioperative morbidity in
mRCC patients with IVC involvement is poorly elucidated. We hypothesize that
preoperative sarcopenia, a severe deficiency in lean muscle mass, will be associ-
ated with major surgical complications and longer lengths of hospital stay in
mRCC patients managed with radical nephrectomy and tumor thrombectomy.
Methods: We retrospectively analyzed 99 mRCC patients who underwent radical
nephrectomy and tumor thrombectomy from 2005 to 2020. Sarcopenia was diag-
nosed using optimally fit body mass index (BMI) and sex-stratified thresholds. For
patients with a BMI < 30 kg/m2, sarcopenia was defined as a SMI < 47 cm2/m2

for males and SMI < 38 cm2/m2 for females and for those with a BMI≥30 kg/m2,
as a SMI < 54 cm2/m2 for males and SMI < 47 cm2/m2 for females. Outcome
measures were the presence of any major complications within 90 days after sur-
gery, major complications within 1 year after surgery, and length of hospital stay
post-nephrectomy ≥7 days. Major complications were defined as grade ≥3a on
the Clavien-Dindo classification system. Associations between sarcopenia and
major surgical complications and length of hospital stay were evaluated using
multivariable analysis. Multivariable models were adjusted for age, race, gender,
BMI, Charlson comorbidity index, T and N staging, Fuhrman grade, ECOG Score,
and extent of IVC tumor thrombus. Results: Median time from preoperative imag-
ing to surgery was 22 days (IQR 15-29). Of the 57 (58%) patients with preopera-
tive sarcopenia in our cohort, 19 (33%) and 20 (35%) patients experienced a
major surgical complication within 3 and 12 months after surgery, respectively,
and 34 (60%) patients had a length of stay ≥7 days. Preoperative sarcopenia was
significantly associated with the occurrence of a major complication within 90
days (OR = 4.84, 95%CI: 1.30-18.06, p = 0.019) and 1 year (OR = 6.43,
95%CI: 1.66-24.89, p = 0.007) after surgery. The presence of sarcopenia did
not significantly change the odds of staying in the hospital for more than 7 days
post-nephrectomy (OR = 1.41, 95%CI: 0.45-4.41, p = 0.551). Conclusions: Pre-
operative sarcopenia was associated with major surgical complications occurring
within 3 and 12 months among mRCC patients after radical nephrectomy and tu-
mor thrombectomy. Screening for sarcopenia preoperatively may assist in identi-
fying patients at high-risk for increased perioperative morbidity, which ultimately
may permit the implementation of preventive therapeutic strategies. Future vali-
dation is needed. Research Sponsor: None.
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Active surveillance in metastatic renal cell carcinoma: A single-center cohort.
First Author: William Schwartzman, UT Southwestern Medical Center,
Dallas, TX

Background: Emerging data suggest that active surveillance (AS) may be safely
implemented in a subset of patients (pts) with metastatic renal cell carcinoma
(RCC) and indolent disease to delay the initiation of systemic therapy without
undermining long-term survival. However, widespread adoption of AS has been
limited by a lack of data on factors portending favorable outcomes. In this study
we sought to characterize pts undergoing AS at a large academic medical center
to identify factors associated with time on AS. Methods: We identified pts on AS
using Kidney Cancer Explorer (KCE), the data management platform of the Kid-
ney Cancer Program at UT Southwestern Medical Center (2005-2020), as well as
input from medical oncologists. The AS cohort was defined by (1) having meta-
static RCC (determined by either a suspicious lesion > 1cm or a positive biopsy),
and (2) the absence of prior systemic therapy. Baseline characteristics and IMDC
criteria were evaluated at the outset. Outcomes of interest included progression
free survival (PFS), time to systemic therapy (TST), and overall survival (OS). Sur-
vival estimates were generated using Kaplan Meier methods. Cox proportional
hazard models were used in univariate and multivariate analyses to identify base-
line characteristics associated with TST. Results: We identified 37 pts with meta-
static RCC undergoing AS; 31 pts (83.8%) had ccRCC, 28 pts (75.7%) had a
favorable IMDC prognostic group, 18 pts (48.6%) had one metastatic lesion at
baseline, and the cohort had an average tumor burden of 21mm. The majority of
pts had clinical or radiologic progression with a median PFS of 10.8 months
(95% CI: 8.13-23.31). The median TST was 37 months (95% CI: 24.3-94.9). In
total, there were 11 deaths (none of which occurred prior to the initiation of sys-
temic therapy) and median OS after the initiation of AS was 132.5 months (95%
CI: 87.3-NR). Multivariate analyses showed that higher numbers of metastatic le-
sions at baseline were associated with a shorter TST (HR:1.45; 95% CI: 1.03-
2.03, p = 0.03). At a median follow-up of 62.5 months, 11/37 (29%) of pts had
not yet started systemic therapy. Conclusions: These results expand upon previous
studies and support a role for AS to delay systemic therapy in selected pts with
metastatic RCC. Research Sponsor: None.
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Impact of neoadjuvant immune checkpoint inhibitor therapy on primary
tumor size and complexity: Correlation with surgical quality and short term
oncological outcomes. First Author: Ava Saidian, University of California
San Diego, Moores Cancer Center, La Jolla, CA

Background:The concept of primary systemic therapy has gained increasing trac-
tion in the management of metastatic and locally advanced Renal Cell Carcinoma
(RCC). Most series have evaluated the use of tyrosine-kinase inhibitors, however,
with the emergence of immune checkpoint inhibitor therapy as first line agents in
advanced RCC, further assessment of efficacy is warranted. We examined the ef-
fects of immunotherapy (IO) combinations on the primary tumor and consequent
surgical quality and short-term oncological outcomes. Methods: We conducted a
multi-center, retrospective analysis of patients with advanced/metastatic RCC
having received IO followed by Radical (RN) or partial nephrectomy (PN). Primary
outcome was achievement of Bifecta (composite outcome of complete resection
and no 30-day post-operative complications). Predictors for achievement of Bi-
fecta were assessed with logistic regression multivariable analysis. Secondary out-
comes were change in maximal tumor dimension, RENAL nephrometry score and
disease progression. Kaplan-Meier analysis was used to assess progression-free
survival (PFS) for Bifecta and non-Bifecta patients. Results: We identified 52 pa-
tients with advanced RCC across 9 institutions who were eligible. The median age
was 63 years and 60.4% were males. Median tumor size at diagnosis was 9.3
cm. 19.6% had T4 disease and 75% had AJCC Stage IV disease. IO treatment re-
sulted in significant reductions in median tumor size (-25.4%; 9.7 cm vs. 7.3cm
p = 0.0129) and RENAL nephrometry score (9 to 8, p = 0.032). 43 (83%) of pa-
tients underwent RN and (9) 17% had PN. Median tumor size was smaller for PN
(8 vs. 4.1 cm, p < 0.001), and 30 day complication rates were higher (p =
0.024). Bifecta was achieved in 39 patients [33/42 (78.6%) RN and 6/9 (67%)
PN, p = 0.264). Predictors for achievement of Bifecta were younger age (OR
1.06, p = 0.01), increasing reduction in tumor size (OR 1.187, p < 0.001), and
shorter time between therapy and surgery (OR 1.07, p < 0.001). Kaplan-Meier
analysis demonstrated longer median time to progression in the Bifecta-positive
group compared to patients who failed to achieve Bifecta (75 vs. 30 months, p =
0.04). Conclusions: Pre-surgical therapy resulted in tumor size and complexity re-
duction. Tumor size reduction was predictive for achievement of Bifecta, which
was associated with improved short term oncological outcomes. To our knowl-
edge, this is the first series evaluating the effect of neoadjuvant systemic therapy
on the primary tumor prior to surgical intervention. Research Sponsor: Stephen
Weissman Kidney Cancer Research Fund.

391 Poster Session

Network meta-analysis (NMA) of first-line advanced renal cell carcinoma (1L
aRCC) treatments: Development of a decision algorithm for fractional
polynomial (FP) model selection. First Author: Bradley Alexander
McGregor, Dana-Farber Cancer Institute, Boston, MA
Background: The landscape of 1L aRCC treatment is rapidly evolving from tyrosine kinase inhib-
itor (TKI) monotherapy to their combination with immuno-oncology (IO) agents. Differences in
mechanisms of action (MoA) of different IO+TKIs and of TKI monotherapy lead to differences
in survival trends and generate non-constant hazards over time. To assess the cost-effective-
ness of new treatments, trials comparing all relevant treatments are needed. The lack of these
necessitate indirect treatment comparisons accounting for non-proportional hazards, such as a
FP NMA. Multiple FP models are available to model the time behavior of hazards. Often model
selection is solely based on statistical fit, which can result in clinically implausible long-term
survival estimates. Methods: We sought to develop an algorithm that improves FP model selec-
tion for predictive accuracy, clinical plausibility and goodness of fit. The network included
FDA-approved treatments avelumab + axitinib, pembrolizumab + lenvatinib (P+L), nivolumab
+ cabozantinib (N+C), and pembrolizumab + axitinib, with sunitinib (S) as a common compara-
tor. Synthetic progression-free survival (PFS) and overall survival (OS) data were reconstructed
from 4 phase 3 clinical trials and 44 FP models were explored. For model selection, a priori cri-
teria (face validity and predictive accuracy against trial data [median survival, landmark survival
at 24 months, and restricted mean survival time]) were used along with statistical fit criteria.
Criteria for clinical plausibility, and long-term survival extrapolations and hazard functions of vi-
able models were discussed with clinical experts to select the optimal models. Results: The se-
lected FP models based solely on statistical fit criteria led to clinically implausible survival
extrapolations. Using our proposed selection algorithm, three models were considered viable
for PFS and two models for OS. The optimal FP model predicted the highest PFS for P+L and
for N+C (medians of 23.2 and 19.0 months), and the lowest PFS for S (9.8 months). The PFS
models overestimated outcomes for most treatments. The OS model was selected in line with
expert opinion that subsequent treatment would cause IO + TKI vs. S survival curves to cross
over time. OS was similar for all IO + TKI treatments. Conclusions: The use of additional model
selection criteria based on face validity, predictive accuracy and expert opinion helped improve
the clinical plausibility of survival outcomes compared to models based on statistical fit only.
In our study, FP models generally performed imperfectly against some of the trial data. This
likely reflects heterogeneity between trial populations, differing MoAs and subsequent treat-
ments and highlights further research is needed on the integration of adjustment for heteroge-
neity in the fitting of FP models. Research Sponsor: Bristol Myers Squibb.

392 Poster Session

Characteristics and outcomes of patients managed with surgical resection of
brain metastasis from renal cell carcinoma. First Author: Max Drescher,
University of Maryland, Baltimore, MD
Background: For patients with metastatic renal cell carcinoma (mRCC), the presence of brain
metastases (BM) confers a poor prognosis compared with alternative metastatic sites. Being an
uncommon site of spread, granular data regarding BM in RCC is relatively sparse. We retrospec-
tively reviewed the clinical features and outcomes of patients with surgically-resected BM from
mRCC at our institution. Methods: Patients with mRCC and BM were identified within our insti-
tutional experience. Clinical and treatment data was obtained from electronic records. A diag-
nosis of mRCC to the brain was determined by pathological confirmation obtained via
metastasectomy or rarely biopsy. Baseline patient demographics, clinicopathological disease
characteristics and survival data were extracted. Overall survival (OS) was calculated from the
date of BM intervention using Kaplan–Meier methods. Results: 54 patients were identified with
surgically resected BM. Median age at RCC diagnosis was 58 years (IQR 49-67) and most pa-
tients were male (n = 39, 73%). 30 patients (56%) presented with de novo metastatic disease
without any prior localized treatment, and most developed or presented with multiple metastat-
ic sites. The most common histologic subtype was clear cell carcinoma (n = 51, 94%) and high
grade disease was common (n = 39, 73%). The initial treatment of BM for the majority of pa-
tients was with neurosurgical resection (94%) followed by post-operative stereotactic radiosur-
gery (SRS) (87%) and systemic therapy (75%). For patients receiving systemic therapy, most
received multiple agents (median 2, range 1-5). 32% of patients had received systemic therapy
prior to developing BM. 19 patients (35%) received immune-checkpoint inhibitors. The medi-
an overall survival for patients from the date of neurosurgical intervention was 14.5 months
(95% CI 9.2- 25 months). Conclusions: We present a large institutional series of patients with
BM from mRCC treated with surgical resection. While BM remains a poor prognostic factor in
mRCC, surgical resection in selected patients remains a viable strategy. Comprehensive molec-
ular profiling of BM and their corresponding primary RCC tumors will shed light on biological
tropism of this phenomenon and underscore prognostic and therapeutic implications. Research
Sponsor: None.

Characteristic N %

Total patients 54

Median Age at diagnosis of RCC 58 (IQR 49-
67)

Gender (male) 39 73%

ECOG Performance Status (0-1) at time of mRCC
diagnosis

40 74%

Metastatic disease at diagnosis 30 56

Clear cell histology 51 94%

≥ 2 metastatic sites 49 91%

393 Poster Session

Trends of kidney cancer burden from 1990 to 2019 in European Union 15+
countries. First Author: Nour Abdallah, Department of Urology Research,
Glickman Urological and Kidney Institute, Cleveland Clinic, Cleveland,
OH
Background: Kidney cancer is among the most common cancers worldwide and is increasing in
incidence. During 2020, around 400,000 new cases of kidney cancer were reported, with
180,000 estimated deaths. In recent decades, significant variability in the incidence and mor-
tality of kidney cancer has been universally reported. This study aimed to compare geographical
trends in incidence, mortality, and disability-adjusted life years from kidney cancer between
European Union (EU) 15+ countries from 1990 to 2019. Methods: The mortality data of kidney
cancer were extracted from the Global Burden of Disease Study database. Versions 10 and 9 of
the International Classification of Diseases were adopted. Age-standardized incidence rates
(ASIR), age-standardized death rates (ASDR), and disability-adjusted life years (DALYs) were
collected, per year and per country of the EU15+ group. Mortality-to-incidence ratios (MIR)
were calculated. Data was then dichotomized into males and females. Joinpoint regression was
done for analysis of trends. Results: From 1990 to 2019, ASIRs increased in most of the coun-
tries except for Luxembourg for males, the United States of America (USA) for females, and
Austria and Sweden for both sexes. The largest rises of ASIRs were in Denmark for males and
females (+89.3% and +82.8%, respectively). ASDRs increased in 10/19 countries for males
and 9/19 in females, with the highest rise in Denmark for males and females (+41.7% and
+37.7% respectively), and the largest drop in Austria for males and females (-33.8% and
-35.8% respectively). MIRs decreased in all countries, for both sexes, with the widest declines
in Portugal for males (-29.0%) and in Ireland for females (-26.6%). Trends in DALYs were vari-
able, with the highest rise in Denmark for males and females (+38.6% and +30.2% respective-
ly) and the largest drop in Austria for males and females (-39.5% and -41.2%, respectively). In
2019, the highest ASIR was observed in the USA for males (16.7/100,000) and in Finland for
females (8.3/100,000), the highest ASDR in the Netherlands for males (6.1/100,000) and
Finland for females (3.0/100,000), highest MIR in Sweden for both genders (0.6/100,000
each), and highest DALYs in the Netherlands for males (132.3/100,000) and in Finland for fe-
males (62.6/100,000). Conclusions: The incidence and mortality from kidney cancer rose in
most EU15+ countries from 1990 to 2019. Interestingly, an improvement in the outcomes is
predicted by the drop in MIR in all countries. Research Sponsor: None.

Global variables of kidney cancer in 2019, (per 100,000 population).

Globally
Males
1990

Males
2019

Percentage
change

Females
1990

Females
2019

Percentage
change

Total
1990

Total
2019

Percentage
change

ASIR 4.51 6.24 38.36% 2.7 3.07 13.53% 3.52 4.55 29.21%

ASDR 2.5 2.98 19.35% 1.35 1.32 -2.30% 1.86 2.08 11.61%

DALY 61.95 70.06 13.07% 34.3 31.11 -9.39% 47.28 49.62 4.93%

MIR 0.55 0.48 -13.74% 0.48 0.43 -13.94% 0.53 0.46 -13.21%
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Differences in CRP and De Ritis ratio predictive abilities of cancer specific
survival between ethnic groups. First Author: John M Perry, University of
San-Diego School of Medicine, San Diego, CA
Background: Studies have discussed the prognostic use of C-reactive protein (CRP) and De Ritis
ratio (AST/ALT or AAR) in the evaluation of renal malignant masses. Elevated pre-treatment
CRP has been shown to be associated with non-cancer mortality. Additionally increased preop-
erative AAR has been found to be a prognostic factor for overall survival. With studies showing
the ethnic disparities in mortality rate in certain underserved ethnic groups, there is a need for
investigation into possible ethnic differences. Our aim is to evaluate the association between
these elevated preoperative markers and all-cause mortality (ACM) and cancer specific mortali-
ty (CSM) among ethnic groups. Methods: Retrospective review of the International Marker Con-
sortium for Renal Cancer (INMARC) was performed. Patients with renal malignancies who
underwent partial or radical nephrectomy (PN, RN) were included. Patients were grouped ac-
cording to ethnicity and African American (AA), White, Asian, and Hispanic ethnic groups were
selected for descriptive, survival and multivariable analysis of outcomes. A Cox-regression mul-
tivariable analysis (MVA) was performed for each group. The primary outcome was overall sur-
vival and cancer specific survival from time of surgery to last follow-up, which was evaluated
using Kaplan-Meyer Analysis (KMA). Results: A total of 4,810 patients were analyzed (627 AA,
2,344 White, 462 Hispanic, 1,094 Asian). Preoperative CRP and AAR were considered elevat-
ed if above 5 mg/L and 1.26, respectively. Descriptive analysis showed significant differences
in age, diabetes mellitus status, hypertension status, tumor size, surgery type (PN vs. RN), pre-
operative CRP, preoperative AAR, ACM and CSM between ethnicities (p-value <0.001). MVA
revealed elevated CRP to be predictive of ACM in AA (p<0.001, HR 2.830, 95% CI [1.728,
4.635]) and White (p<0.001, HR 2.933, 95% CI [2.272, 3.785]) patients. Elevated AAR was
only predictive for all ACM in Asian (p=0.004, HR 2.546, 95% CI [1.358, 4.775]) patients.
MVA showed similar results for CSM with elevated CRP found to be a significant independent
risk factor for CSM in AA (p<0.001, HR 7.006, 95% CI [2.649, 18.531]) and White
(p<0.001, HR 3.391, 95% CI [2.403, 4.784]) patients while elevated AAR is a significant in-
dependent risk factor for all CSM in Asian (p=0.041, HR 2.374, 95% CI [1.034, 5.448]) pa-
tients. KMA revealed statistically significant impact of elevated CRP on ACM and CSM in AA,
White, and Asian patients (p<0.001). It also showed a statistically significant effect of elevated
AAR in Asian patients (p<0.001). Conclusions: CRP has broad utilities in prognostic abilities
for non-Asian ethnic sub-cohorts. However, AAR has predictive abilities in Asian patients.
These results show the importance of using different lab markers for preoperative assessment
in renal masses and the need for further research in ethnic differences in clinical presentation.
Research Sponsor: Stephen Weissman Kidney Cancer Research Fund.

395 Poster Session

Impact of age on functional decline following radical nephrectomy: Analysis
of the International Marker Consortium for Renal Cancer (INMARC). First
Author: Mimi Vu Nguyen, UC San Diego School of Medicine, La Jolla, CA
Background: Radical nephrectomy (RN) is a mainstay of management of localized renal
cancer larger than 4 cm in size. RN is associated with renal functional decline, however
impact of age on functional decline is unclear. We investigated impact of age on post
RN function, focusing on decline to moderate and severe chronic kidney disease (CKD).
Methods: This was a retrospective analysis of the International Marker Consortium for
Renal Cancer (INMARC) registry of patients who underwent RN. Primary outcome was
development of de novo CKD stage IIIB [estimated glomerular filtration rate (eGFR)<45
mL/min/1.73m2). Secondary outcomes included de novo CKD stage III (eGFR<60) and
CKD Stage IV (eGFR>30). Patients clinical characteristics were stratified by age groups
(<50, 50-70 and >70 years old). Multivariable logistic regression analysis (MVA) was
utilized to identify risk factors with renal functional decline to different CKD stages. Ka-
plan-Meier analysis (KMA) was utilized to evaluate functional outcomes with respect to
the different age groups. Results: Overall, 2,436 patients were analyzed (≤50 years,
n=513; 50-70 years, n=1,344; >70, n=579; median follow up 31.9 months). On
MVA, increasing age was independently associated with increased risk of development
of CKD Stage IIIb [compared to ≤50 years (referent), 50-70 years, OR 3.35, p<0.001
and >70 years OR 7.7, p<0.001]. In addition, increasing BMI (OR 1.029, p=0.002),
coronary artery disease (OR 1.70, p=0.01), diabetes mellitus (OR 1.37, p=0.029) and
African American race (OR 1.6, p=0.01) were independent risk factors for CKD stage
IIIb. Increasing age was also independently associated with an increased risk of devel-
opment of CKD Stage III [compared to ≤50 years (referent), 50-70 years, OR 3.4
p<0.001 and >70 years OR 9.4, p<0.001]. Increasing BMI (OR 1.032, p=0.002) and
coronary artery disease (OR 1.87, p=0.015) were also risk factors for CKD stage III. Age
>70 years was independently associated with increased risk of development of CKD
Stage IV [OR 1.96, p=0.027]. In addition, male (OR 1.49, p= 0.036), increasing BMI
(OR 1.03, p=0.003), diabetes mellitus (OR 2.69, p <0.001), and African American
race (OR 2.02, p=0.002) were risk factors for CKD stage IV. Kaplan-Meier Analyses
demonstrated age associated declines in 5 year freedom from CKD Stage III (≤50 years
73.9%, 50-70 years 53.7%, and >70 years 37.06%, p<0.001), CKD Stage IIIb (age
≤50 years 92.7%, 50-70 years 71.8%, and >70 years 55.5%, p<0.001) and CKD
Stage IV (age ≤50 years 93.7%, 50-70 years 89.8%, and >70 years 81.2%, p<
0.001). Conclusions: Increasing age is an independent risk factor for progressive and
clinically significant renal functional decline after radical nephrectomy. Prioritization
for nephron sparing management should be considered whenever safe and feasible in
elderly patients to reduce potential risk of sequelae of functional decline. Research
Sponsor: Stephen Weissman Kidney Cancer Research Fund.

TPS396 Trials in Progress Poster Session

Part 1 results from NOVA-II, a randomized, double-blind, vehicle-controlled
phase II study evaluating the safety and efficacy of OQL011 on VEGFR
inhibitor associated hand-foot skin reaction in cancer patients. First Author:
Mario E. Lacouture, Memorial Sloan Kettering Cancer Center, New York,
NY
Background: Hand-foot skin reaction (HFSR) is associated with the use of multi-tar-
geted tyrosine kinase inhibitors sharing vascular endothelial growth factor receptor
inhibitory (VEGFRi) activity (e.g., cabozantinib, regorafenib, sorafenib, sunitinib).
HFSR affects the palms and soles with edema, erythema, hyperkeratosis, pain, and
bullae/blisters impacting quality-of-life, activities of daily living, and consistent
VEGFRi dosing. HFSR incidence differs among VEGFRi, ranging from 5-69% (all
grades) and 1-19% (grade 3). Topical urea has marginal benefit, and to date, there
are no regulatory authority approved HFSR treatments. The pathogenesis of HFSR
has been partially associated with impaired vascular repair mechanisms resulting
from inhibition of VEGF signaling. Nitric oxide (NO) has been reported to induce
VEGF upregulation at a moderate concentration. We hypothesized that topical stim-
ulation of VEGF signaling through OQL011, an NO donor, will safely and effectively
mitigate HFSR. Methods: NOVA-II is a phase 2, double-blind, randomized vehicle-
controlled trial evaluating the safety and efficacy of OQL011 for the treatment of
moderate to severe HFSR. Subjects receiving a VEGFRi (either mono- or combina-
tion therapy) and have Grade ≥2 HFSR per NCI CTCAE v5.0 for palmar plantar er-
ythrodysesthesia (PPE) were eligible. For Part 1, 31 subjects were randomized (2:1)
and received 0.2% OQL011 topical ointment or vehicle TID for 6 weeks. The prima-
ry endpoint is the proportion of patients who achieve an NCI CTCAE v5.0 for PPE
Grade 0 or 1 by Week 3. An investigator global assessment (IGA) scale is being de-
veloped to assess HFSR recovery, and a secondary endpoint will measure the pro-
portion of patients who have improvement in HFSR severity and achieve an IGA
score of clear (0) or almost clear (1) by Week 3 and/or Week 6. A Chi-square test
will be used to detect a difference between the treatment arm and the vehicle-con-
trol arm. Additionally, the IGA score will be validated by assessing the inter- & intra-
rater reliability. The correlation between IGA, NCI CTCAE v5.0 for PPE, and patient
outcomes including Visual Analog Scale of Pain, HFSR Quality of Life questionnaire
will also be reported. This study began enrolling patients in December 2019 and
completed the last patient Visit in August 2021. Data lock, unblinding and data
analysis will be completed by mid-November. Clinical trial information:
NCT04088318. Research Sponsor: OnQuality Pharmaceuticals (USA) LLC.

TPS397 Trials in Progress Poster Session

Evaluation of safety and effectiveness of cryoablation in the treatment of
renal angiomyolipoma related to tuberous sclerosis complex: The Cryo-TSC
study. First Author: Eiji Kashiwagi, Department of Urology, Kyushu
University Graduate School of Medical Sciences, Fukuoka, Japan
Background: Tuberous sclerosis complex (TSC) is an autosomal dominant inher-
ited disease that causes benign tumors called hamartoma all over the body as
well as neuropsychiatric symptoms such as epilepsy. One-third of patients have a
family history of the disease, but the remaining two-thirds are solitary cases and
are caused by newly arising mutations. The TSC1 gene on chromosome 9 and
TSC2 on chromosome 16 have been identified as the causative genes. Approxi-
mately 60%–80% of patients with TSC have renal lesions, and angiomyolipoma
(AML) occurs bilaterally. The frequency of TSC-associated AML (TSC-AML) in-
creases with age, reaching 60%–80% in adults, and the rate of death from renal
disease increases with age in TSC patients. The current standard of care for AML
is arterial embolization or surgery (partial nephrectomy or nephrectomy), but TSC
is a hereditary disease and AMLs occur one after another with age. Repeated sur-
gical procedures are technically difficult, and arterial embolization has a high re-
currence rate. Under these circumstances, an mTOR inhibitor, everolimus, has
shown a marked reduction of TSC-AML and is widely used. However, everolimus
must be administered permanently because AML re-occurs after discontinuation
of everolimus. Cryotherapy has been used as a treatment for renal tumors, and
there have been some reports of cryotherapy for solitary AML, but the safety and
efficacy of cryotherapy for TSC-AML have not been established. Therefore, we
planned this study to establish the safety and efficacy of cryotherapy for TSC-
AML. Methods: This is an open-label, single-arm, phase II study to evaluate the
safety and efficacy of cryotherapy for TSC-AML of 4 cm or less in patients with 16
years of age or older. The exclusion criteria are an inability to withdraw from
mTOR inhibitor and failure to maintain rest during cryotherapy. mTOR inhibitor
medication should be withdrawn at least 7 days prior to cryotherapy and discon-
tinued during the study period. Cryotherapy will be performed using Cryohit (GAL-
IL MEDICAL LTD, Israel). Safety will be assessed at 1, 2, 6, and 9 months after
cryotherapy, and efficacy will be assessed at 3 and 9 months after cryotherapy.
The efficacy of cryotherapy will be evaluated according to modified RECIST or RE-
CIST criteria. The primary endpoint will be the disease control rate of AML treated
with cryotherapy, and secondary endpoints will be the overall response rate, safe-
ty, renal function, quality of life, and whether additional treatment is required.
Clinical trial information: jRCTs072200039. Research Sponsor: AMED.
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Phase II trial of cytoreductive stereotactic hypofractionated radiotherapy
with combination ipilimumab/nivolumab for metastatic kidney cancer
(CYTOSHRINK). First Author: Aly-Khan A. Lalani, Department of
Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON,
Canada
Background: Randomized data from the interferon era demonstrated survival benefits of cytore-
ductive nephrectomy (CN) in patients with metastatic renal cell carcinoma (mRCC). Results
from SURTIME and CARMENA, conducted in the VEGF-targeted therapy era, have challenged
the routine use of upfront CN in most IMDC intermediate and poor risk patients. Furthermore,
the treatment landscape in mRCC now includes multiple first-line combination immunotherapy
approvals. Five-year follow-up from the Checkmate-214 trial showed that intermediate/poor
risk patients have improved overall survival and durable objective responses with ipilimumab
and nivolumab (I/N) compared to sunitinib. However, patients with a primary kidney lesion in
situ appeared to have less benefit than patients with prior nephrectomy. Stereotactic body radi-
ation therapy (SBRT) provides a convenient method for cytoreduction of the primary kidney le-
sion and may induce an enhanced systemic anti-tumor immune response. We hypothesize that
SBRT to the primary kidney mass will enhance the efficacy of I/N compared to standard of care
I/N alone in this unique subset of de novo mRCC patients. We also hypothesize that the combi-
nation of SBRT and I/N will lead to upregulation of key components of immune modulation as
well as unique perturbation of the host gut microbiome compared to I/N alone. Methods: This
phase II trial randomizes untreated mRCC patients in a 2:1 fashion to I/N plus SBRT (30-40
Gy in 5 fractions) to the primary kidney mass between cycles 1 and 2 (experimental arm, E),
versus standard of care I/N alone (standard arm, S). Eligible patients have biopsy-proven mRCC
(any histology) and IMDC intermediate/poor risk disease. Patients with a primary kidney lesion
≥ 20cm, previous abdominal radiation precluding SBRT, or who have a contraindication to I/N
are excluded. The primary objective is to compare the efficacy of I/N plus SBRT versus I/N
alone, as determined by the hazard ratio for progression free survival (PFS). Secondary objec-
tives include evaluation of safety, overall survival, objective response rate, and health-related
quality of life. Exploratory analyses include: (1) immune and genomic profiling of liquid biop-
sies; (2) transcriptional profiling of baseline tumor biopsies; and (3) interrogation of the gut mi-
crobiome and bacterial functionality. Blood and fecal samples will be prospectively collected at
baseline, prior to cycle 2 of each arm, and at time of disease progression or the 12-month
mark, whichever comes first. Up to 78 patients will be enrolled under the assumption of an im-
proved 12-month PFS from 50% (S) to 75% (E), using a two-sided a = 0.1, power = 80%, and
accounting for loss-to-follow-up and stratification using IMDC criteria 1-2 vs 3-6. Trial is enroll-
ing in Canada and Australia. Clinical trial information: NCT04090710. Research Sponsor: IIS
support from BMS, BioCanRx.

TPS399 Trials in Progress Poster Session

Phase 3 study of first-line treatment with pembrolizumab + belzutifan +
lenvatinib or pembrolizumab/quavonlimab + lenvatinib versus
pembrolizumab + lenvatinib for advanced renal cell carcinoma (RCC). First
Author: Toni K. Choueiri, Dana-Farber Cancer Institute and Harvard
Medical School, Boston, MA
Background: Combination therapy with the PD-1 inhibitor pembrolizumab and the vascular en-
dothelial growth factor (VEGF) inhibitor lenvatinib showed antitumor activity as first-line treat-
ment for advanced clear cell RCC (ccRCC) in the phase 3 KEYNOTE-581/CLEAR study
(NCT02811861). Antitumor activity has also been shown with the hypoxia-inducible factor 2a

(HIF-2a) inhibitor belzutifan (MK-6482) in ccRCC and with MK-1308A (coformulation of pem-
brolizumab and the CTLA-4 inhibitor quavonlimab) in non–small cell lung cancer. Therefore,
HIF-2a or CTLA-4 inhibition with a PD-1 and VEGF inhibition backbone combination may pro-
vide additional benefit as first-line treatment in ccRCC. This open-label, randomized, phase 3
study (NCT04736706) will compare first-line treatment with the novel combination therapies
pembrolizumab + belzutifan + lenvatinib (arm A) or MK-1308A + lenvatinib (arm B) with pem-
brolizumab + lenvatinib (arm C) for advanced RCC. Methods: Approximately 1,431 adults with
metastatic ccRCC, measurable disease per RECIST v1.1, and KPS score ≥70% who had not
previously undergone systemic therapy for advanced ccRCC will be enrolled. Patients will be
randomly assigned 1:1:1 to arm A (belzutifan 120 mg + lenvatinib 20 mg orally once daily
[QD] + pembrolizumab 400 mg IV every 6 weeks [Q6W]), arm B (MK-1308A [quavonlimab 25
mg + pembrolizumab 400 mg] IV [Q6W] and lenvatinib 20 mg orally QD), or arm C (pembroli-
zumab 400 mg IV [Q6W] + lenvatinib 20 mg orally QD). Treatment will continue until docu-
mented disease progression, withdrawal of consent, or other discontinuation event; patients
will receive pembrolizumab and MK-1308A for up to 18 cycles (~2 years). Stratification factors
are International mRCC Database Consortium (IMDC) score (favorable vs intermediate vs poor),
region of the world (North America vs Western Europe vs rest of world), and sarcomatoid fea-
tures (yes vs no). Response will be assessed by CT or MRI per RECIST v1.1 by blinded indepen-
dent central review (BICR) at week 12 from randomization, Q6W through week 78, and every
12 weeks thereafter. Adverse events and serious adverse events will be monitored throughout
the study and for 90 days after treatment. Dual primary end points are progression-free survival
per RECIST v1.1 by BICR and overall survival for arm A or arm B versus arm C in patients with
IMDC intermediate/poor status and in all patients regardless of IMDC status. Secondary end
points are objective response rate and duration of response per RECIST v1.1 by BICR, patient-
reported outcomes, and safety. The study is recruiting patients at sites across, Asia, Australia,
Europe, North America, and South America. Clinical trial information: NCT04736706.
Research Sponsor: Funding for this research was provided by Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, and Eisai Inc., Woodcliff Lake, NJ, USA.
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ORCHID: A phase II study of olaparib in metastatic renal cell carcinoma
patients harboring a BAP1 or other DNA repair gene mutations. First Author:
Yasser Ged, Sidney Kimmel Comprehensive Cancer Center at Johns
Hopkins University, Baltimore, MD
Background: Metastatic renal cell carcinoma (RCC) comprises a wide set of heter-
ogenous tumors, many of which are increasingly recognized with alterations that
affect genomic instability. Several studies demonstrated that DNA repair path-
ways are frequently disrupted in RCC. Recent In vitro studies have shown that
RCC cells are sensitive to PARP inhibitors, with subsequent increased DNA repli-
cation stress, DNA synthesis suppression and eventual increased cell cycle arrest.
In addition, other studies demonstrated reduced repair of double stranded DNA
(dsDNA) breaks following conditional knockout of BAP-1 suggesting that PARP
inhibitors may result in synthetic lethality in the setting of BAP-1 inactivation. In
light of this we have initiated a phase 2 clinical trial to examine the activity of the
PAPR inhibitor olaparib in metastatic RCC with BAP-1 and select DNA repair
gene alterations. Methods: This is an open-label, single-arm, investigator-initiated
phase II trial of olaparib in patients with metastatic RCC (NCT03786796). Eligi-
bility criteria include age ≥18 years; histologically confirmed, unresectable, local-
ly advanced or mRCC; disease progression after at least one VEGF targeted
therapy or immune-checkpoint inhibitor, evidence of deleterious somatic or germ-
line DDR gene alteration (BAP1, ATM, BRCA1, BRCA2, PALB2, CHEK2, BRIP1,
RAD51C, BARD1, CDK12, CHEK1, FANCL, PP2R2A, RAD51B, RAD51D, or
RAD54L). A total of 20 patients will be enrolled with the primary endpoint of dis-
ease control rate (defined as complete response [CR], partial response [PR], or
stable disease [SD]) at six months of treatment) according to RECIST version 1.1.
Patients will be treated with olaparib at an initial dose of 150mg by mouth twice
daily. If olaparib is tolerated without any grade > 3 adverse events after one
month, the dose will be increased to the FDA-approved dose of 300mg by mouth
twice daily. Patients will be followed monthly with clinic visits, safety labs, and
toxicity assessments. Treatment will be continued until radiographic progression
(RECIST version 1.1) or unmanageable toxicity requiring drug cessation. Second-
ary endpoints include progression-free survival, best overall response, and safety.
The study is currently open to enrollment. Clinical trial information:
NCT03786796. Research Sponsor: Astrazeneca Pharmaceuticals.
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A phase 1 first-in-human study of XL092 administered alone or in
combination with immune checkpoint inhibitors (ICIs) in patients (pts) with
inoperable locally advanced or metastatic solid tumors: Description of
genitourinary (GU) expansion cohorts. First Author: Manish Sharma,
START Midwest, Grand Rapids, MI
Background: XL092 is a novel oral multi-targeted inhibitor of receptor tyrosine kinases
MET, VEGFR2, and TAM kinases (AXL, MER), which are important in tumor growth,
neovascularization, and immune modulation of the tumor microenvironment. XL092 as
a single-agent and in combination with an anti-PD-1 antibody showed antitumor activity
in xenograft tumor models (Hsu et al. 2020). This first-in-human study is evaluating
safety, pharmacokinetics (PK), and preliminary antitumor activity of XL092 with or
without (w/wo) ICIs in pts with advanced solid tumors. Presented here are the trial de-
sign and details of GU cohorts. Methods: In this phase 1, multicenter, open-label, dose-
escalation and expansion study (NCT03845166), pts will receive escalating doses of
XL092 w/wo atezolizumab (ATEZO) 1200 mg Q3W or avelumab (AVE) 800 mg Q2W.
The dose-escalation stage is enrolling pts with inoperable locally advanced or metastatic
solid tumors using a 3+3 (single-agent) or rolling 6 (combination) design; the primary
objective is to determine maximum tolerated dose and/or recommended dose of XL092
for further evaluation when administered w/wo ICIs; secondary objective is to evaluate
plasma PK of XL092 and its metabolites alone and in combination with ICIs. Primary
objectives for the expansion stage are to evaluate preliminary efficacy of XL092 w/wo
ICIs by estimating objective response rate (ORR) by investigator (Inv) per RECIST 1.1
and for specific cohorts by estimating the % of pts with PFS at 6 months by Inv per RE-
CIST 1.1; secondary objective is safety of XL092 w/wo ICIs via monitoring nonserious
and serious adverse events (AEs) including immune related AEs and AEs of special in-
terest. For GU cohorts in expansion stage, single-agent XL092 will be tested in: (i) previ-
ously treated advanced clear cell (cc) renal cell carcinoma (RCC; progression on 1-3
prior systemic regimens w/wo a sarcomatoid component); (ii) previously treated ad-
vanced non-cc RCC (progression on 1-3 prior systemic regimens); (iii) metastatic castra-
tion resistant prostate cancer (mCRPC; prior treatment with ≥1 novel hormonal therapy
and taxane-based chemotherapy, ≤4 prior systemic regimens). XL092 + ATEZO will be
tested in non-cc RCC and mCRPC cohorts. Pts with advanced urothelial carcinoma will
be enrolled in 3 cohorts: (i) pts with ongoing CR/PR/SD after 4-6 cycles of first-line che-
motherapy (gemcitabine + cisplatin and/or gemcitabine + carboplatin) will receive
XL092 + AVE; (ii) pts with progression on/after prior ICI therapy (≤2 prior systemic ther-
apies) will be randomized 1:1 to XL092 + AVE or single-agent XL092; (iii) pts with pro-
gression on/after first-line platinum-based chemotherapy will receive XL092 + AVE. The
study is currently enrolling pts. Clinical trial information: NCT03845166. Research
Sponsor: Exelixis.
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SWOG S1931 (PROBE): Phase III randomized trial of immune checkpoint
inhibitor (ICI) combination regimen with or without cytoreductive
nephrectomy (CN) in advanced renal cancer. First Author: Ulka N.
Vaishampayan, University of Michigan Cancer Center, Detroit, MI

Background: Kidney cancer presenting with synchronous primary tumor and me-
tastases has demonstrated shorter survival outcome, as compared to the patients
relapsing later with metastases after nephrectomy. CARMENA trial demonstrated
no change in overall survival with addition of nephrectomy to sunitinib therapy.
Immune checkpoint based combination therapy has now become the standard of
care in frontline setting for RCC. The role of cytoreductive nephrectomy (CN) or
primary resection has not been evaluated in the setting of immune checkpoint
based systemic therapy. The PROBE study design attempts to answer the ques-
tion whether CN has an impact on overall survival outcomes in advanced RCC
within the context of immune checkpoint based combination regimens. The un-
derlying mechanism is that the broader antigen spread and higher neoantigen
load enabled by the primary tumor would enhance the efficacy of the immune
therapy. CN after initial systemic therapy will potentially enable eradication of the
immune resistant clones within the primary. Methods: Eligible patients with pri-
mary tumor and metastases are treated with one of the FDA approved ICI based
combinations: ipililumab and nivolumab, axitinib and pembrolizumab, or axitinib
and avelumab. Cabozantinib + nivolumab and lenvatinib + pembrolizumab com-
binations are being added into the next amendment. Urology evaluation and re-
sponse assessment is required. Randomization occurs between 10-14 weeks of
therapy; 1:1 to receive CN followed by systemic therapy or to continue on system-
ic therapy. The primary endpoint is overall survival. We estimate the median sur-
vival from time of randomization for the non-surgical arm will be 25 months. The
study hypothesis is that CN will result in improvement in OS outcomes in ad-
vanced synchronous RCC post-initial systemic immune checkpoint based combi-
nation therapy. With a sample size of 302 eligible, randomized participants (151
per arm) and a one-sided alpha = 0.025, the study has 85% power to detect a
47% improvement in median survival (HR = 0.68; 1/0.68 = 1.47) Clinical trial
information: NCT04510597. Research Sponsor: U.S. National Institutes of
Health.
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PIVOT IO 011: A phase 1/2 study of bempegaldesleukin (BEMPEG; NKTR-
214) plus nivolumab (NIVO) and tyrosine kinase inhibitor (TKI) versus NIVO
and TKI alone in patients (pts) with previously untreated advanced or
metastatic renal cell carcinoma (mRCC). First Author: Martin H Voss,
Memorial Sloan Kettering Cancer Center, New York, NY
Background: The current standard of care for advanced RCC (aRCC) utilizes immune
checkpoint inhibitors (ICIs) and targeted agents. Novel combinations of these agents,
such as NIVO + TKIs, have demonstrated clinical benefit over TKI monotherapy. In
CheckMate 9ER, NIVO + cabozantinib (CABO) in aRCC demonstrated clinically mean-
ingful efficacy results and a favorable safety profile, and was FDA approved (01/2021).
High-dose interleukin-2 (IL-2) was used historically for durable responses in mRCC but
had unfavorable toxicity with complex inpatient treatment regimens. BEMPEG, an im-
munostimulatory IL-2 cytokine prodrug, is engineered to deliver a controlled, sustained,
and preferential signal to the clinically validated IL-2 pathway. Preferential binding of
BEMPEG to the IL-2 heterodimeric receptor (IL-2Rbc) activates and expands CD8+ T
cells and NK cells over immunosuppressive Tregs. In the phase 1/2 PIVOT-02 study,
BEMPEG + NIVO displayed encouraging antitumor activity in pts with mRCC, with a tol-
erable safety profile. The clinical activity and the manageable, non-overlapping toxicity
profiles of the individual agents in this combination warrants exploration of triplet regi-
mens in previously untreated aRCC. Methods: PIVOT IO 011 (NCT04540705) is a 2-
part, phase 1/2, randomized, open-label study assessing the safety and efficacy of BEM-
PEG + NIVO + TKI triplet in pts with untreated aRCC or mRCC. In Part 1, pts will receive
BEMPEG + NIVO + TKI (Part 1A: axitinib [AXI] or Part 1B: CABO; n�6–24 pts in each
TKI arm). While BEMPEG + NIVO dosing will remain consistent across phases, each
TKI will have 2 doses evaluated in Part 1, and results will determine the recommended
phase 2 dose for AXI/CABO in Part 2. In Part 2, pts will be randomized 1:1 to receive ei-
ther BEMPEG + NIVO + CABO or NIVO + CABO (N�250), stratified by IMDC prognostic
score and prior nephrectomy status. If the CABO triplet has an unacceptable toxicity
profile, Part 2 may be amended to use the AXI triplet. Key inclusion criteria: aRCC or
mRCC with clear cell component; no prior systemic therapy for RCC, except 1 prior ad-
juvant/neoadjuvant therapy for completely resectable RCC (must have included an
anti–VEGF agent with recurrence ≥6 months after last dose); and Karnofsky PS ≥70%.
Key exclusion criteria: active CNS brain/leptomeningeal metastases; active, known, or
suspected autoimmune disease; and inadequately treated adrenal insufficiency. Prima-
ry endpoints in Part 1: dose-limiting toxicities and safety; and in Part 2: overall response
rate per RECIST v1.1 by investigator. Secondary endpoints in Part 2: progression-free
survival, overall survival, safety. Duration of BEMPEG + NIVO will be ≤2 years, and
treatment with TKI will continue until disease progression. The study is currently re-
cruiting. Clinical trial information: NCT04540705. Research Sponsor: Bristol Myers
Squibb.
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Phase 1b/2 umbrella study of investigational immune and targeted
combination therapies for patients with advanced clear cell renal cell
carcinoma (ccRCC). First Author: Robert J. Motzer, Memorial Sloan
Kettering Cancer Center, New York, NY
Background: New treatments for first and subsequent lines of therapy for ccRCC are
needed. An adaptive, open-label, rolling-arm, multicenter, phase 1b/2 umbrella plat-
form trial in advanced ccRCC is being conducted to evaluate the safety and efficacy of
multiple combinations of investigational agents targeting CTLA-4 (quavonlimab [MK-
1308]), hypoxia-inducible factor 2a (belzutifan [MK-6482]), lymphocyte-activation
gene 3 (favezelimab [MK-4280]), immunoglobulinlike transcript 4 (MK-4830), PD-1
(pembrolizumab), and vascular endothelial growth factor–tyrosine kinase inhibitor
(VEGF-TKI; lenvatinib) for advanced ccRCC. Substudy 03A (NCT04626479) will evalu-
ate first-line therapy combinations, and substudy 03B (NCT04626518) will evaluate
therapies in patients experiencing progression on PD-1/PD-L1 inhibitors and VEGF-TKIs
in combination or in sequence. Methods: Adults with histologically confirmed ccRCC
and KPS score ≥70% are eligible. Patients in substudy 03A cannot have previously re-
ceived systemic therapy for advanced ccRCC. Patients in substudy 03B must have pro-
gression (per RECIST v1.1) on or after treatment with a PD-1/PD-L1 inhibitor and a
VEGF-TKI for advanced ccRCC. Both substudies will have a safety lead-in phase for ex-
perimental combinations with investigational agents to establish a recommended phase
2 dose, followed by an efficacy phase. Experimental arms will enroll approximately 80
(03A) and 50 (03B) patients. Patients will be randomly assigned 2:1 (03A) or 1:1
(03B) to an experimental arm or a reference arm (pembrolizumab 400 mg IV every 6
weeks [Q6W] + lenvatinib 20 mg orally once daily [QD]). Experimental arms in 03A are
MK-1308A (coformulation of quavonlimab 25 mg and pembrolizumab 400 mg IV
Q6W) + lenvatinib (20 mg orally QD), MK-4280A (coformulation of favezelimab 800
mg and pembrolizumab 200 mg IV every 3 weeks [Q3W]) + lenvatinib (20 mg orally
QD), and belzutifan (120 mg orally QD) + lenvatinib (20 mg orally QD) + pembrolizu-
mab (400 mg Q6W IV). Experimental arms in 03B are MK-1308A, MK-4280A, pem-
brolizumab (400 mg Q6W IV) + belzutifan (120 mg orally QD), lenvatinib (20 mg orally
QD) + belzutifan (120 mg orally QD), and pembrolizumab (200 mg IV Q3W) + MK-
4830 (800 mg IV Q3W). Treatment will continue until disease progression, unaccept-
able toxicity, or withdrawal of consent. Primary end points for the safety lead-in phase
are safety and tolerability; coprimary end points for the efficacy phase are safety and ob-
jective response rate per RECIST v1.1 by blinded independent central review (BICR).
Secondary end points during the efficacy phase are duration of response, progression-
free survival (RECIST v1.1 by BICR), clinical benefit rate, and overall survival. Both sub-
studies are recruiting patients in Australia, Canada, France, Israel, South Korea, Spain,
New Zealand, the United Kingdom, and the United States. Clinical trial information:
NCT04626479; NCT04626518. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA, and Eisai Inc., Woodcliff Lake,
NJ, USA.
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TiNivo-2: A phase 3, randomized, controlled, multicenter, open-label study to
compare tivozanib in combination with nivolumab to tivozanib monotherapy
in subjects with renal cell carcinoma who have progressed following one or
two lines of therapy where one line has an immune checkpoint inhibitor. First
Author: Toni K. Choueiri, Lank Center for Genitourinary Oncology, Dana-
Farber Cancer Institute, Brigham and Women’s Hospital, and Harvard
Medical School, Boston, MA
Background: Tivozanib, a highly selective and potent vascular endothelial growth
factor receptor tyrosine kinase inhibitor, has demonstrated single-agent efficacy in
advanced renal cell carcinoma (aRCC) along with minimal off-target toxicities and a
favorable adverse event (AE) profile (Rini et al. Lancet Oncol 2020; 21:95-104). Ti-
vozanib was approved by the FDA on March 10, 2021, for the treatment of patients
with aRCC who had progressed on 2 or more prior lines of therapy. Tivozanib was
combined with Nivolumab in the TiNivo trial (NCT03136627), showing an objective
response rate of 56% , disease control rate of 96%, median PFS of 18.9 months
and a favorable safety profile (Albiges et al. Ann Oncol. 2021 Jan;32(1):97-102).
Methods: TiNivo-2 (NCT04987203) is a phase 3, randomized, controlled, multicen-
ter, open-label study to compare tivozanib in combination with nivolumab to tivoza-
nib monotherapy in subjects with renal cell carcinoma who have progressed
following 1-2 lines of therapy including an immune checkpoint inhibitor. Eligibility
criteria include age >18 years, clear cell RCC, ECOG PS 0-1, and disease progres-
sion during or following at least 6 weeks of treatment with ICI for RCC. Subjects will
be stratified by IMDC risk category and whether ICI was received in most recent line
of treatment or not. On both arms, subjects will receive Tivozanib 1.34 mg orally
once daily for 21 consecutive days followed by 7 days off. In the combination arm,
subjects will also receive Nivolumab 480mg intravenously every 4 weeks. Study as-
sessments include CT scan or MRI of the chest, abdomen, and pelvis every 8 weeks
following Cycle 1 Day 1 for 2 years and every 12 weeks thereafter until disease pro-
gression is confirmed by independent radiology review. The primary objective is to
compare the progression-free survival (PFS) of tivozanib in combination with nivolu-
mab to tivozanib. A sample size of 326 subjects, with 191 events will provide at
least 80% power to detect a 50% improvement in PFS, 12 mos v. 8 mos, as as-
sessed by an IRR. Secondary endpoints include assessment of overall survival (OS),
objective response rate (ORR), and duration of response (DoR), as well as safety and
tolerability. Exploratory endpoints are to assess the quality of life (FKSI-DRS and
EORTC QLQ C-30) and to investigate the pharmacokinetics of tivozanib. TiNivo-2 is
actively enrolling and planning to open at 190 sites in the United States, and the
European Union. Clinical trial information: NCT04987203. Research Sponsor:
Aveo Oncology.
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Window-of-opportunity clinical trial platform for evaluation of novel
treatment strategies in renal cell cancer (WIRE). First Author: Jamal A N
Sipple, Cambridge University Hospital, Cambridge, United Kingdom
Background: Renal cell cancer (RCC) is the 7th commonest cancer in the UK. The WIRE
trial ‘exploits’ a window-of-opportunity between clear cell RCC diagnosis and nephrecto-
my to use vascular endothelial growth factor tyrosine kinase inhibitors, PARP inhibitors,
and immune checkpoint inhibitor therapies in isolation and in combination. WIRE aims
to provide biological proof-of-mechanism of these therapies, and build on encouraging
pre-clinical evidence of DNA damage response inhibition to be an effective future thera-
peutic strategy in RCC. Methods: WIRE is a phase II, multi-IMP, multi-arm, non-rando-
mised clinical trial featuring a Bayesian adaptive design with five treatment arms, and
three recruitment stages per arm. The treatment groups: cediranib, cediranib and ola-
parib, olaparib, durvalumab, and durvalumab and olaparib form the initial set of therapy
options with the opportunity for additional treatments to be deployed on this platform-
trial in future. The primary endpoint for the first three arms is tumour capillary perme-
ability, measured using multiparametric MRI, defined as a 30% reduction in Ktrans com-
pared to pre-treatment. Whereas in the remaining two arms the primary endpoint is
changed to intra-tumoural CD8 positive T cells, defined as an increase of 30% cell
count compared to pre-treatment. Up to 76 evaluable participants will be recruited.
Monotherapy arms will recruit a maximum of 12 participants each, whereas a maximum
of 20 participants will be recruited into each dual-therapy arm. Participants are as-
signed to the current recruiting arm for treatment lasting between 14 and 28 days be-
fore proceeding with standard-of-care nephrectomy. Participants will undergo a biopsy
and imaging before and after treatment for primary endpoint analysis, alongside blood
and urine collections for translational endpoints. A final two follow-up visits are sched-
uled before concluding the trial pathway. Rapid interim analysis will follow at the end of
a recruitment stage to determine whether to cease recruitment to the current treatment
arm due to biological response, or due to futility – defined as lacking in promising evi-
dence for proof of mechanism. Alternatively, if more data is required, recruitment will
continue within the same treatment arm until the next interim analysis, where endpoints
are re-examined. This highly-efficient design accelerates the exploration of multiple
therapies with a strong emphasis on determining early proof-of-mechanism.
Promising therapies can then be taken forward to later phase trials in RCC with greater
confidence. Clinical trial information: NCT03741426. Research Sponsor: AstraZene-
ca., Other Foundation.
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Fecal microbiota transplantation to improve efficacy of immune checkpoint
inhibitors in renal cell carcinoma (TACITO trial). First Author: Serena
Porcari, Digestive Disease Center, Fondazione Policlinico Universitario
"A. Gemelli" IRCCS, Catholic University of Rome, Rome, Italy
Background: Renal cell carcinoma (RCC) is the 6� most common cancer in men and the 8� in
women in the USA. In Italy RCC incidence was 11,500 new cases in 2017, while mortality was
3,371 cases in 2015. Increasing evidence suggests that response to immune checkpoint inhib-
itors (ICIs), a novel treatment for advanced RCC (aRCC) and other epithelial tumors, can be in-
fluenced by the patient gut microbiota. Fecal microbiota transplantation (FMT) is a novel
treatment option aimed to restore healthy gut microbiota, and is the most effective therapy for
recurrent C. difficile infection. Preliminary nonrandomized findings show that FMT is able to
improve efficacy of ICIs in patients with advanced melanoma. The aim of this study is to evalu-
ate, through a double-blinded placebo-controlled randomized clinical trial, the efficacy of tar-
geted FMT (from donors who are responding to ICIs) in improving response rates to ICIs in
subjects with aRCC. Methods: 50 patients who are about to receive, or have started by
<8 weeks, pembrolizumab + axitinib as first-line therapy for aRCC will be enrolled. Exclusion
criteria include major comorbidities, concomitant GI or autoimmune disorders, or HIV, HBV,
HCV infection, continuative corticosteroid therapy, previous treatment with systemic immune-
suppressants or immune-modulatory drugs, antibiotic therapy within 4 weeks prior to enroll-
ment. Stool samples and clinical data will be collected at baseline. Then, patients will be ran-
domized to donor FMT or placebo FMT. They will receive the first infusion by colonoscopy and
then oral frozen fecal or placebo capsules (8 capsules t.i.d.) 90 and 180 days after the first
FMT. Stool donors will be searched among long-term (>12 months) responders to ICIs, and
will be selected by following protocols recommended by international guidelines. Patients in
the FMT group will always receive feces from the same donor throughout the three fecal trans-
plants. Frozen fecal batches and frozen fecal capsules will be manufactured according to inter-
national guidelines. Patients will be followed-up 7, 15, 30, 90, 180, 270, and 360 days after
randomization for clinical evaluation and collection of stool samples. Patients will also undergo
radiological assessment at 90, 180, 270 and 360 days after randomization. Microbiome analy-
sis will be performed with shotgun metagenomics. The primary endpoint is the progression-free
survival (PFS) at 12 months. Secondary endpoints are: objective response rate at 12 months;
overall survival at 12 months; adverse events after FMT; microbiome changes after FMT. Sam-
ple size calculation was based on the hypothesis that FMT can improve the 1-year PFS rate
from 60% (reported 1-year PFS for SOC) to 80% wen associated to SOC. Clinical trial
information: NCT04758507. Research Sponsor: Ricerca Finalizzata Giovani Ricercatori 2018
Grant of the Italian Ministry of Health (project GR-2018-12365734).
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Differentially expressed mRNA/proteins can distinguish viable germ cell
tumors and teratomas from necrosis in retroperitoneal lymph node resections
after chemotherapy (pcRPLND). First Author: Tim Nestler, Department of
Urology and Uro-Oncology, University Hospital of Cologne, Cologne,
Germany
Background: Metastatic non-seminomatous testicular tumor patients with residual retroperito-
neal tumor masses > 1cm after chemotherapy are treated with pcRPLND. The goal of
pcRPLND is to remove viable tumors (V) and teratoma (T), which are present in approximately
10% and 40% of cases, respectively. However, histopathologically, only scar/necrosis (N) is
identified in the remaining 50% of patients. In those patients, surgical therapy is not neces-
sary, resulting in a relevant overtreatment. So far, no adequate distinction between the histolo-
gies exists preoperatively. Recently, the first biomarker was described with miR371a-3p in
serum, which is highly specific for V, but not for T. Therefore, our goal was to identify mRNAs
and proteins that are differentially expressed between V/T vs N, in particular between T and N,
in pcRPLND resected cells. Methods: Forty-eight patients were identified, n = 16 each with T/V/
N. Representative regions of T/V/N were microdissected and subsequently mRNA was ex-
tracted. Initially, 770 genes were analyzed using the nCounter PanCancer Progression Panel
(Nanostring). For each group comparison, genes with a fold change of < -2/ > 2 and a p-value
of < 0.05 were identified. Hereafter, quantitative protein analysis (proteomics) was performed
on the same samples. Finally, the proteins of the 5 mRNAs with the most different and signifi-
cant expression levels between T vs. N were validated by immunohistochemistry and H-score
calculation. Results: By Nanostring, we identified 84 significantly differentially expressed
mRNAs for the group comparisons of T vs. N, 63 for V vs. N, and 189 for T vs. V. Quantitative
protein analysis revealed 25 significantly differentially expressed proteins in T vs. N, 254 in V
vs. N, and 134 between T vs. V. By immunohistochemistry, all 5 antibodies showed significant-
ly increased H scores when comparing T vs. N and T vs. V. In accordance with the objective, we
found two proteins, AGR2 and KRT19, with their corresponding genes that showed significantly
differential expressions for the comparison of T vs. N in both, quantitative protein analysis and
Nanostring mRNA analysis, and were successfully validated by immunohistochemistry. Conclu-
sions: With AGR2 and KRT19, we have identified two proteins with their corresponding genes
that are significantly and differentially expressed in the pcRPLND specimen in the clinically
relevant groups T vs. N. Both were successfully validated by immunohistochemistry. In addi-
tion, further group differences (T vs. V/ V vs. N) were revealed depending on the analytical
method. In perspective, these proteins could be targeted by radiolabeled ligands as a tracer in
order to reliably distinguish patients with teratoma from those with necrosis by means of func-
tional imaging. Thus, overtreatment with pcRPLND of patients with N could be safely reduced.
Research Sponsor: SWDGU research grant 2019, German Ministry of Defense.
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Racial, ethnic, and geographical differences in testicular cancer mortality
trends in the United States. First Author: Anushka Ghosh, Department of
Radiation Oncology, Massachusetts General Hospital, Boston,
Massachusetts, Boston, MA
Background: Incidence rates of Testicular cancer (TC) have been slowly increasing in the United States in recent
decades. Prior research has identified racial disparities in mortality; however, these trends have not been exten-
sively evaluated. Given that TC has a diverse presentation, this study was undertaken to establish racial, ethnic,
geographical differences in longitudinal mortality trends. Methods: Age-adjusted cancer mortality rates for TC were
obtained for men in the United States from the CDC Wide-ranging Online Data for Epidemiologic Research data-
base. Testicular cancer-specific mortality (TCSM) rates from 1999-2019 were calculated using linear regression.
Trends in mortality by race (White versus Black), ethnicity (Hispanic versus non-Hispanic), urbanization, and cen-
sus region were analyzed using SAS 9.4. TCSM rates were compared by F-test. A two-sided hypothesis test was
performed for p-values, where values < 0.05 were considered statistically significant. Results: From 1999-2019,
overall age-adjusted TCSM has been slowly, but not significantly, increasing per year (Table). There was worsening
TCSM rates for Hispanics (+)0.0019 per 100,000 compared to non-Hispanics (-)0.003; p=0.010. Black men
had slightly improved TCSM rates/year (-0.0007) compared to white men (+0.0006); p=0.049. Significant geo-
graphical differences in mortality rates were observed, with a decreasing TCSM rate of (-)0.00092 the Northeast
and an increasing rate of (+)0.00086 in the West (p = 0.032 for difference between slopes). Among urbanization
categories, TCSM rates in Large Central Metros regions (central counties in metro areas with population > 1 mil-
lion) and Small Metro regions (counties with population 50,000-249,999) were significantly different [(-)0.0004
and (+)0.0022 respectively; p =0.048]. All other comparisons were not significant. Conclusions: Using compre-
hensive, contemporary data on TCSM over 2 decades, we found significant differences in TCSM rates. Mortality
rates from TC have been increasing, particularly among Hispanics. Understanding racial, ethnic, and geographical
trends in TCSM rates is important in treating men with the disease and, ultimately, reducing deaths caused by TC.
Research Sponsor: None.

Rate of change in age-adjusted TCSM (per
100,000 population)

p-value for significant differences in rate of change for age-
adjusted TCSM rate

All 0.0002

Race

Black
White

-0.0007
0.0006

p = 0.049

Ethnicity
Hispanic

NonHispanic
0.0019
-0.0003

p = 0.010

Census Region
Northeast

West
South*
Midwest*

-0.0009
0.0007
-0.00003
0.00086

p = 0.032

Urbanization

Large Central Metro
Small Metro
Large Fringe
Metro*
Medium Metro*
Micropolitan
(Nonmetro)*
NonCore
(Nonmetro)*

-0.0004
0.0022

-0.000006
0.0009
0.0008
0.0001

p = 0.048

*no significant differences in TCSM rates **Significant Rate of change in age-adjusted TCSM are bolded.

410 Poster Session

CT abdomen only for active surveillance in patients with stage I germ cell
tumor (GCT): A multi-institutional study. First Author: Hamed Ahmadi,
Department of Urology, University of Minnesota, Minneapolis, MN
Background: Active surveillance (AS) for stage I germ cell tumor (GCT) typically includes period-
ic imaging of chest, abdomen and pelvis. Efforts to modify the surveillance protocols aim to
minimize radiation exposure in this young patient population. We report our multi-institutional
effort to assess the effect of omitting CT pelvis. Methods: Using data from three major referral
centers for GCT (University of Southern California, University of Toronto, and University of Chi-
cago), all patients with stage I GCT who experienced recurrence on AS were selected. Clinico-
demographic information including recurrence pattern (tumor marker (TM), imaging, physical
exam (PE), or a combination of these) were collected. Bifurcation of the common iliac arteries
was defined as the anatomic landmark between CT abdomen and pelvis. The location of recur-
rent nodal disease was determined accordingly. Results: A total of 270 patients were included.
122(45%) patients had non-seminomatous GCT (NSGCT). 17(6%) patients had history of
cryptorchidism and 38 (14%) had history of scrotal/inguinal surgery. The median time to recur-
rence for seminoma and NSGCT was 16 months (IQR 8–27) and 6 months (IQR 4–13), respec-
tively. The most common method for detecting recurrence was imaging-only (49%) followed by
combination of TM and imaging (43%). A total of 43/270(16%) patients had pelvic/inguinal
nodal recurrence (PNR). Prior hernia repair was significantly higher in patients with pelvic/in-
guinal nodal disease compared to their counterparts (19%vs2.5%;p=0.01). PNR was detect-
able only by imaging in 16/270(6%) patients. However, in 11/16(69%) patients, PNRe was
either visible on CT abdomen cuts or there was simultaneous retroperitoneal recurrence. Over-
all, only 5/270(1.8%) patients (4 seminoma, 1 NSGCT) had PNR only detectable on CT pelvis.
Conclusions: CT abdomen only, chest imaging, TM and PE detect majority of recurrences in
stage I GCT and CT pelvis could be safely omitted during AS. Future modification in AS proto-
cols of stage I GCT may be warranted. Research Sponsor: None.

Recurrence pattern in patients with stage I GCT.

Initial method for detecting recurrence

Seminoma
(n=148)

No of pts (%)
NSGCT (n=122)
No of pts (%)

Total
(n=270)

No of pts (%)

TM only - 8(6.5) 8(3)

Imaging only 86(58) 47(38.5) 133(49)

Only visible on CT pelvis cuts 4(6) 1 (0.8) 5 (1.8)
Only visible on CT abdomen cuts 72 (48.6) 33 (27) 105 (38.3)

Only visible on chest imaging - 8 (6.5) 8 (6.7)

Visible on chest imaging and CT abdomen cuts - 1 (0.8) 1 (1.5)

Visible on both CT abdomen and pelvis cuts 6 (4) 5 (4) 11 (8)

Visible on chest imaging and both CT abdomen and pelvis cuts - 1 (0.8) 1 (1.1)

TM + Imaging 55 (37) 61 (50) 116 (43)

TM + PE - 2 (1.5) 2 (0.8)

Imaging + PE 4 (2.7) - 4 (1.5)

TM + Imaging + PE 3 (2.3) 4 (3.5) 7 (2.8)

CT, computed tomography; PE, physical exam; TM, tumor marker.

411 Poster Session

Accuracy of germ cell tumor histological subtype and stage within the
Canadian cancer registry. First Author: Patrick Holland, Department of
Medicine, Dalhousie University, Halifax, NS, Canada
Background: Cancer registries are the mainstay for Canadian population-based cancer
statistics and research. Data is collected in provincial and territorial registries including
the Nova Scotia Cancer Registry (NSCR). The goal of this study was to determine the ac-
curacy of the NSCR data regarding the diagnosis, primary site, histological subtype, and
stage of germ cell tumors (GCT) when compared to the individual pathology reports and
staging investigations from the chart. Methods: This analysis included all NSCR patients
diagnosed with GCT from 2006-2015. From the NSCR, the date and method of diagno-
sis, primary site, histology, and stage were recorded. This data was also extracted from
each patient’s chart record. Any discrepancies between the two sources were reviewed
and reasons behind the discrepancies were recorded. Results: 239 unique patients were
identified in the NSCR during the specified time period. Ten were excluded as no chart
records were available to confirm accuracy. 229 patients make up the study cohort. Us-
ing NSCR data 57.6% had seminoma, 34.5% nonseminoma (NSGCT), and 7.9% other.
Discrepancies in pathology were noted in 29 patients (12.7%) for a number of reasons
including no appropriate coding option in the NSCR, multiple tumors, biopsy only speci-
mens with misinterpretation of tumor marker elevation, and true coding error. Using
NSCR staging data (available in 185 cases) 71.9% had stage I, 12.4% stage II, 11.9%
stage III, and 3.8% other. Discrepancies in stage were noted in 33 patients (17.9%)
with NSCR data downstaging 10 patients (5.4%) and upstaging 19 patients (10.3%)
predominantly due to miscoding patients as stage IS. The site of the primary GCT was
discrepant in 12 patients (5.2%) due primarily to difficulty coding post chemotherapy
orchiectomy specimens and burnt out primary testicular lesions. The date of diagnosis
was accurate within 1 week for all patients except one which differed by several months.
Conclusions: Canadian cancer registry data is population based and used for many pur-
poses including policy decisions and research. The NSCR higher level data such as date
of diagnosis and overall pathological diagnosis appears relatively accurate. However,
there are inaccuracies in more detailed information like histological subtype and stage.
This study raises awareness of these gaps. It also highlights key areas for improvement
in educating registry personnel who interpret and enter data about the uniqueness of
GCT pathology, staging and interpretation of tumor markers. Research Sponsor: None.
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412 Poster Session

Stage I testicular cancer: Five-year follow-up rates and reasons for non-
adherence. First Author: Efthimios Karmas, Dalhousie University, Halifax,
NS, Canada
Background: For stage I testicular cancer patients, active surveillance or follow up (f/u)
post treatment is an integral part of quality care. Most guidelines recommend a mini-
mum of 5 years of f/u however, it is known that a significant proportion of patients do
not meet this milestone. The goal of this project was to determine what proportion of pa-
tients did not undergo ≥ 5 years of f/u in Nova Scotia (NS) and to document the reasons
why. This would allow one to develop strategies to improve compliance and quality care.
Methods: A review of all patients from NS diagnosed with testicular cancer between
2006-2015 was conducted. REB approval was obtained. Data from the provincial regis-
try and electronic medical records was used to determine date of diagnosis, relapse/
death, and f/u dates. Complete f/u was defined as: a patient having tumor markers, im-
aging studies, and/or clinical documentation ≥ 5 after initial diagnosis or relapse. The
adequacy of f/u investigations was not recorded. If follow up was < 5 years, the reason
for this was recorded. Results: In this cohort, 151 patients had stage I testicular cancer;
108 with seminoma (75% on surveillance) and 43 with nonseminoma (93% on surveil-
lance). The median age was: 35.8 years. 48 pts (31.8%) were not seen at a cancer cen-
ter (until relapse in 5 pts). Excluding 2 pts who died of unrelated causes, 44 patients
(29.5%) had < 5 years f/u in NS. The most common reasons were: moved or probably
moved in 17 (38.6%) and patient compliance/missing ≥2 appointments in 10
(22.7%). Modifiable reasons for incomplete f/u include: discharged too early from the
cancer center in 3 patients, f/u never arranged post orchiectomy in 2 patients, and care
transferred to primary care which did not occur in 1 patient. 22 patients relapsed: 3 in
patients with lack of ≥ 5 years of f/u causing excess morbidity in 1 case. No patients
died of testicular cancer. Conclusions: The majority of men with stage I testicular cancer
had ≥ 5 years of f/u in NS as recommended by guidelines. However, 30% did not, with
the most common reason being that the patient moved in 39% (where they may or may
not have had f/u) and noncompliance in 23%. This study reinforces the need to have a
seamless transition of care for this young, mobile patient population and easy, automat-
ed, regular appointment reminders. These results have led us to explore the creation of
a phone-based app to improve follow up care and transition of care. Research Sponsor:
None.

413 Poster Session

Comparison of quality of life (QoL) in survivors of testicular
nonseminomatous germ cell tumor (NSGCT) with age-matched controls
using EORTC QLQ-C30 questionnaire. First Author: Ankur Nandan
Varshney, All India Institute of Medical Science (AIIMS), New Delhi,
India
Background: Testicular NSGCT is typically diagnosed in young males, and is a highly
curable cancer. Data pertaining to the quality of life of testicular NSGCT survivors are
limited. Methods: Patients aged 18 or more years with a diagnosis of testicular NSGCT
treated in a large tertiary care centre in New Delhi, India between January 2015 and
July 2019 were eligible to participate. Patients had to be disease free for at least two
years for QoL assessment using EORTC QLQ-C30 questionnaire. Raw scores were trans-
formed as per the EORTC scoring manual. Controls were healthy age-matched adults re-
cruited from the patient accompanying population. Results: We identified 55 survivors
and 100 controls. Median age was 32 (range, 18-65) years and 58.2% of patients stage
III disease, while the rest were equally divided in stage I and II. Chemotherapy was ad-
ministered in 94% patients, while 25% had retroperitoneal lymph node resection for re-
sidual disease and relapse occurred in 11%, who were treated with salvage
chemotherapy and resection of the residual disease. Emotional, social and global scores
were significantly lower in survivors as compared to controls. Among symptom scales,
fatigue, pain, dyspnoea, insomnia, appetite loss, and financial difficulty were signifi-
cantly increased in patients as compare to survivors (Table). On a multivariate analysis,
neither stage of disease nor treatment were found to be associated significantly with
QOL scores. Conclusions: Survivors of testicular NSGCT have lower emotional, social
and global functioning and a higher symptom burden. Since NSGCT affects young
males, aggressive measures may be needed to improve the QoL in such patients.
Research Sponsor: None.

Functional scores Cases Control P value

Physical 93.9 (+-10.9) 95.9 (+-6.5) 0.177

Role 90.9 (+- 15.9) 92.7 (+-12.1) 0.739

Emotional 85.8 (+-14.2) 91.7 (+-10.4) 0.006
Cognitive 90. 0(+-17.4) 94.2 (+-11.1) 0.069

Social 83.0 (+-22.0) 95.2 (+-9.6) <0.001
Global 80.4 (+-21.1) 91.3 (+-9.7) <0.001
Fatigue 13.1 (+-14.8) 8.3 (+-11.9) 0.065

Nausea/vomiting 3.3 (+- 7.4) 1.0 (+-3.9) 0.015
Pain 13.9 (+-13.9) 4.8 (+-9.8) <0.001

Dyspnoea 7.9 (+-14.3) 2.7 (+-9.1) 0.007
Insomnia 15.7 (+-24.7) 13.7 (+-22.3) 0.732

Appetite loss 6.7 (+-14.9) 1.9 (+-7.9) 0.016
Constipation 12.1 (+-17.4) 10.7 (+-18.9) 0.446

414 Poster Session

Evaluation of a risk-adapted strategy in the primary surgical management of
clinical stage IIA testicular cancer. First Author: Thomas Gerald, University
of Texas Southwestern Medical Center, Dallas, TX
Background: Patients with clinical stage IIA (CS IIA) testicular cancer often present a di-
agnostic and management dilemma. Clinical guidelines recommend primary retroperito-
neal lymph node dissection (RPLND), chemotherapy, or radiotherapy with excellent
recurrence- and disease-specific survival (RFS, DSS) rates. Given the favorable progno-
sis and young age of men with CS IIA disease, efforts should be made to limit treatment
burden while maintaining favorable oncologic outcomes. Here we present a risk-
adapted, multi-disciplinary model in the management of CS IIA testicular cancer.
Methods: This was a retrospective study of men undergoing primary RPLND for CS IIA
testicular cancer from 6/1/2015 to 2/28/2021. Each patient underwent radical orchiec-
tomy with a histologic diagnosis of testicular cancer. Staging was performed with cross-
sectional imaging and serum tumor markers. The case and management options were
presented in a multi-disciplinary setting with the preference for re-imaging in 6-8 weeks
and performance of RPLND so long as no involution of nodes or development of distant
metastases. Node positivity at RPLND and clinical recurrence were evaluated. Pearson’s
correlations and logistic regression were performed to evaluate the relationship between
time from staging imaging to surgery and the outcomes of interest. Results: Nineteen
men with CS IIA testicular cancer underwent primary RPLND. Median age at RPLND
was 28 years. There were 7 (36.8%) men with pure seminoma, 11 (57.9%) with non-
seminomatous germ tumor (NSGCT), and 1 (5.3%) with burnt-out primary on orchiecto-
my. Median largest node size was 1.2 cm (IQR 1.0-1.4 cm) on staging imaging. Final
RPLND pathology revealed 2 benign (10.5%), 11 with pure seminoma (57.9%), and 6
with NSGCT elements (31.6%). The median number of positive lymph nodes on final
pathology was 2 with median largest node size of 2.0 cm (IQR 1.25-3.00 cm). 9 pa-
tients (47.4%) upgraded to pN2. Median follow-up was 15 months. There were two
clinical recurrences, yielding a median RFS of 9 months. Pearson correlation and uni-
variate regression revealed no significant association between time from imaging to
RPLND and upstaging from cN1 to pN2, recurrence, or recurrence-free survival. Conclu-
sions: This study demonstrates a multidisciplinary approach selecting patients that are
best managed with RPLND, supporting the oncologic safety of this risk-adapted model
in the management of CS IIA testicular cancer. The pN0 rate of 10.5% is lower than
historical rates in CS IIA disease and may be related to selecting out patients more ap-
propriate for active surveillance. Similarly the 10% recurrence rate is lower than large
surgical series. We are limited by lack of the denominator of patients that developed
metastases at interval imaging that subsequently received systemic therapy. Research
Sponsor: None.

415 Poster Session

Rare intrascrotal tumors in a tertiary cancer center: A retrospective case
series. First Author: Mateus Trinconi Cunha, Instituto do Câncer do
Estado de S~ao Paulo, S~ao Paulo, Brazil
Background: Given their rarity, the literature on non-germ cell testicular tumors and par-
atesticular malignancies is still scarce. The objective of this study is to describe clinical
and pathological features, as well as treatment patterns and outcomes, of patients with
non-germ cell intrascrotal malignancies. Methods: Patients (pts) with benign or malig-
nant non-germ cell intrascrotal tumors who were older than 18 years-old were deemed
eligible. Electronic health records (EHR) were reviewed to assess pts clinical features,
and disease characteristics and outcomes. Descriptive statistics was used to report
data. RECIST 1.1 was used to determine radiological response to treatment. Time-to-
event variables were estimated by the Kaplan-Meier method. Results: EHR of 885 pts
with a primary diagnosis of ICD-10 C62 treated in a tertiary cancer center from January
2009 to June 2020 were reviewed for eligibility. 29 pts fulfilled eligibility criteria (Ser-
toli cell tumors, N = 3; Leydig cell tumors, N = 6; granulosa cell tumor, N = 1; testicular
tumor of the androgenital syndrome, N = 1; mesotheliomas, N = 3; liposarcomas, N =
3; leiomyosarcomas N = 2; rhabdomyosarcomas, N = 3; spindle cell sarcomas, N = 3;
lymphomas, N = 2; carcinoma of the rete testis, N = 1; primary neuroendocrine tumor
of the testis, N = 1). The majority of pts (N = 25) had non-metastatic disease at diagno-
sis, and underwent upfront orchiectomy. The remaining four patients had metastatic
disease at diagnosis (lymphoma, N = 1; sarcomas, N = 3), all positive for lymph node
(LN) involvement; one with concurrent visceral metastasis. Six other pts posteriorly de-
veloped metastatic disease after a median follow-up of 13 months (IQR: 5.8–33.1
months) (Leydig tumor, N = 1; mesothelioma, N = 2; sarcomas, N = 3). The most com-
mon metastatic sites were LN (N = 8, 80%), lung (N = 4, 40%), bone (N = 3, 30%),
adrenal gland (N = 2, 20%), peritoneum (N = 1, 10%), and skin (N = 1, 10%). Nine
pts (90%) received systemic treatment: vincristine, doxorubicin and cyclophosphamide
for rhabdomyosarcomas (N = 3), cisplatin plus pemetrexed for mesotheliomas (N = 2),
doxorubicin for liposarcomas (N = 2), doxorubicin plus ifosfamide for liposarcoma (N =
1) and doxorubicin, vincristine, cyclophosphamide, and prednisone plus rituximab for
lymphoma (N = 1). Of those, 2 pts achieved partial response and 2 had stable disease.
Metastasectomy of a single lung metastasis was performed in a patient with metastatic
Leydig cell tumor. Median overall survival was 51.2 and 24.5 months for patients with
localized and metastatic disease, respectively. Conclusions: Paratesticular and non-
germ cell testicular tumors are extremely rare entities with relatively good prognosis if
treated at early stages depending on the underlying histology. Most metastatic disease
cases were due to paratesticular sarcomas. Research Sponsor: None.
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Role of preoperative albumin in predicting risk of postoperative complications
in patients undergoing post-chemotherapy retroperitoneal lymph node
dissection (PC-RPLND). First Author: Rohit Badia, UT Southwestern
Medical Center, Dallas, TX

Background: Testicular cancer with retroperitoneal metastases is often
treated with chemotherapy, with subsequent post-chemotherapy retroperito-
neal lymph node dissection (PC-RPLND) performed for residual masses af-
ter chemotherapy. While the cure rate is high, the surgery is associated with
significant morbidity. Unlike in other genitourinary cancers, perioperative
nutritional optimization is typically not prioritized as most patients are
young, otherwise healthy men. Albumin is a systemic marker of nutritional
status and has been shown to predict adverse outcomes in other urological
cancers. We sought to assess whether preoperative albumin level is associat-
ed with postoperative outcomes in patients undergoing PC-RPLND.
Methods: A database of patients who received PC-RPLND at our institution
between 2007 and 2019 was created. Pre-RPLND albumin was obtained
and correlated with postoperative outcomes using univariate and multivari-
able regression models. The primary outcome was the presence of major
(Clavien-Dindo grade ≥ III) complications within 90 days of surgery. Results:
Of 76 patients who underwent PC-RPLND, 70 patients had preoperative al-
bumin values available. The median age (IQR) of patients at the time of sur-
gery was 26 years (22 - 32) and median (IQR) preoperative albumin level
was 4.4 g/dL (4.1 - 4.6). Patients with major postoperative complications
had lower median preoperative albumin than those without a complication
(4.1 g/dL vs. 4.4 g/dL; p = 0.03). Greater albumin level (per g/dL) was asso-
ciated with a lower risk of major postoperative complications on multivari-
able logistic regression (OR = 0.12; p = 0.03). Other preoperative serum
markers such as hemoglobin and creatinine did not associate with postoper-
ative complications. Conclusions: To our knowledge, this is the first study to
demonstrate that preoperative albumin is an independent predictor of major
postoperative complications in patients undergoing PC-RPLND. This finding
demonstrates the importance of nutritional optimization even in young, oth-
erwise healthy individuals prior to undergoing this morbid surgery. Addition-
al studies are warranted to more reliably predict which patients may
experience complications. Research Sponsor: None.

417 Poster Session

GAMMA: Results from a phase II study for relapsed germ cell tumors using
an oxaliplatin-based treatment regimen. First Author: Kenrick Ng, Barts
Health NHS Trust, London, United Kingdom
Background: Following relapse from first line chemotherapy, 30-60% of patients with
germ cell tumors (GCTs) can be salvaged with further chemotherapy. Oxaliplatin-based
therapies may offer reduced toxicity. Methods: Eligible patients with GCTs who pro-
gressed following cisplatin-based chemotherapy were recruited into this single-arm,
phase II clinical trial (NCT01782339). Participants were recruited from six centers and
received four 21-day cycles of: Actinomycin D 1mg/m2, high dose Methotrexate 5-8g/
m2 day 1, Paclitaxel 80mg/m2 days 1, 8 and 15, Oxaliplatin 85mg/m2 days 4 and
8 with Pegfilgrastim support. Participants underwent an FDG-PET scan at baseline, pri-
or to cycle 2 and on completion of treatment. The primary endpoint was objective re-
sponse rate (ORR). Secondary endpoints were progression-free survival (PFS), overall
survival (OS) and toxicity. Results: 44 patients received at least one dose of the study
medication between November 2012 and February 2020. In this full analysis set (FAS)
population, the median age was 38 (range 20-57), with 9 (20%) with seminoma, 23
(52%) non-seminoma and 12 (27%) of other histology. 31 (70%) patients had at least
intermediate risk disease by IPFSG risk group criteria (n = 16, 36% intermediate risk, n
= 6, 14% high risk, n = 9, 20% very high risk). 39 patients received 2 or more cycles of
the treatment regimen and were deemed part of the subgroup of patients in the evalu-
able population. The ORR of the FAS population was 52.3% and 59.0% in the evalu-
able population. The metabolic response rate (MRR) was 52.3% in the FAS population
and 59.0% in the evaluable population. The median radiological PFS in the FAS popu-
lation was 17.0 months (95% CI, 5.7 months- not reached, NR) with a radiological PFS
rate at two years of 38.7% (95% CI, 22.3%-54.9%). The median combined radiologi-
cal or tumour marker PFS in the FAS population was 8.3 months (95% CI, 2.6 months-
17.4 months) with a combined radiological or tumour marker PFS rate at two years of
28.9% (95% CI, 16.0%-43.1%). At a median follow-up of 26.8 months, the median
OS in the FAS population was not reached (95% confidence interval [CI], 17.0 months-
NR) with an OS rate at two years of 62.5% (95% CI, 46.1%-75.2%). Toxicity data and
correlation between early metabolic response and outcomes will be presented at the
meeting. Conclusions: The GAMMA chemotherapy regimen has demonstrated encourag-
ing anti-tumor activity in relapsed GCT, despite recruiting a cohort of patients with rela-
tively unfavorable outcomes. Clinical trial information: NCT01782339. Research
Sponsor: Orchid Charity.

418 Poster Session

Nerve sparing retroperitoneal lymph node dissection in clinical stage IIA/B
seminoma: The COTRIMS trial. First Author: Axel Heidenreich,
Department of Urology and Uro-Oncology, University Hospital Cologne,
Cologne, Germany
Background: Retroperitoneal radiation therapy or systemic chemotherapy with 3 cycles
PEB represent the guideline recommended treatment options in marker negative clini-
cal stage IIA/B seminoma. Despite a high cure rate of 90% to 94% and 82% to 90% in
CS IIA and IIB, respectively, both therapeutic options are associated with significant
long-term toxicities. It was the aim of our trial to evaluate the feasibility, oncological ef-
ficacy and treatment associated morbidity of primary nsRPLND in stage IIA/B semino-
ma. Methods: 16 patients with marker negative clinical stage IIA and IIB classical
seminoma of the testis were recruited in the prospective trial. Patients with primary
metastatic stages IIA/B or patients who developed metastatic during active surveillance
for clinical stage I seminoma could be recruited. Metastatic disease following carbopla-
tin therapy for clinical stage I seminoma represented an exclusion criteria. Informed
consent was obtained after educational talk about the standard treatment options. Sur-
gery associated complications were classified according to Clavien-Dindo. Progression-
free survival and overall survival were calculated by Kaplan-Meier curves. Results: Mean
age was 37.2 (21-54) years. Mean follow-up is 21.2 (1-36) months. All patients were
treatment-naïve and 9 (56.2%) and 7 (43.8%) patients were diagnosed with stage IIA/
B at time of primary diagnosis or during active surveillance for clinical stage I disease,
respectively. 13 (81.2%) and 3 (18.8%) patients were diagnosed with stage IIA and IIB
disease, respectively. 14 (87.5%) and 2 (12.5%) patients underwent open and robot
assisted ns RPLND, respectively. Mean OR time was 131 (105-195) min, mean blood
loss was < 150ml and the mean hospitalization time was 4.5 (3-9) days. We did not ob-
serve surgery associated complications > Clavien Dindo grade 3a. 14/16 (87.5%) pa-
tients preserved antegrade ejaculation. Histology of the resected lymph nodes revealed
metastatic seminoma in 12 (75%) patients; 1 and 3 patients demonstrated embryonal
carcinoma and inflammatory disease, respectively. 2/16 (12.5%) patients developed an
outfield relapse 4 and 6 months postoperatively. Both patients were salvaged by system-
ic chemotherapy with 4 cycles PEB. Conclusions: NsRPLND results in a high cure rate
at midterm follow-up and it is associated with a low frequency of treatment associated
morbidities making this approach a feasible alternative to standard radiation therapy or
systemic chemotherapy. Clinical trial information: DRKS00025384. Research Sponsor:
None.

419 Poster Session

Utilization of radiation therapy and impact on outcomes in spermatic cord
sarcomas in the United States. First Author: Hirsch Matani, Division of
Radiation Oncology, Allegheny Health Network Cancer Institute,
Pittsburgh, PA
Background: Spermatic cord sarcomas are a rare entity with management consist-
ing of radical orchiectomy and the value of adjuvant radiation being unclear, as
the literature consists of heterogeneous case series spanning multiple decades
with limited numbers of patients. Methods: The National Cancer Data Base was
queried for men who underwent orchiectomy for spermatic cord sarcomas be-
tween 2004 and 2018 with known surgical margin status. Kaplan-Meier with log-
rank test and Cox proportional hazards tests were utilized for overall survival (OS)
calculations. Associations were determined with bivariate regression analysis.
Results: A total of 912 men were identified who met inclusion criteria. Six hun-
dred seventeen (67.7%) had liposarcomas (LS) while 32.3% had non-lipsarcom-
atous (NLS) histologies. 5/10-year OS for men with LS was 85.1%/67.4% and
74.1%/58.4% for NLS, respectively (p< 0.001). 238 (26.1%) men were treated
with adjuvant radiation therapy with similar distributions between LS and NLS.
Utilization of radiation was significantly associated with moderate-poorly differen-
tiated histology (HR 3.228 [95%CI 2.241-4.649] p < 0.001), radical orchiecto-
my (HR 1.477 [1.062-2.054] p = 0.020), positive surgical margins (HR 1.826
[95%CI 1.257-2.652] p = 0.002), but not histologic subtype or tumor size.
There was no difference in OS for LS nor NLS with respect to the application of
adjuvant radiation, but in men with moderately-poorly differentiated LS treated
with adjuvant radiation, 5-year OS was 86.8% vs. 68.6% (p = 0.148). In men
with well-differentiated LS, 5-year OS was 93.6% with XRT vs 89.5% (p =
0.623). Adjuvant XRT did not impact OS in men with positive surgical margins,
nor did it have an impact on OS for NLS regardless of disease grade or margins.
Conclusions: Adjuvant radiation therapy is utilized for approximately one quarter
of men diagnosed with spermatic cord sarcomas. XRT may impact OS for men
with moderately-poorly differentiated liposarcomas; further research with patient-
level data is required. Research Sponsor: None.
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420 Poster Session

The PRIMETEST trial: Prospective phase II trial of primary retroperitoneal
lymph node dissection (RPLND) in stage II A/B patients with seminoma.
First Author: Peter Albers, Department of Urology, Heinrich-Heine-
University, D€usseldorf, Germany
Background: Primary retroperitoneal lymph node dissection (RPLND) in patients (pts)
with stage II A/B seminoma without adjuvant local or systemic treatment is an experi-
mental treatment to avoid radio- or chemotherapy–related toxicity. The prospective
PRIMETEST trial (NCT 2015053664) evaluates recurrence-free (RFS) and overall
survival (OS) as well as surgical safety of patients with clinical stage II A/B seminoma
undergoing RPLND without adjuvant treatment. Interim results had been presented
at ASCO GU 2019. Methods: Primary endpoint of the study is PFS after a median fol-
low-up of 36 months. We performed unilateral open or robotic RPLND in pts with uni-
lateral retroperitoneal lymphnode metastases < 5 cm (stage IIA and IIB) with human
chorionic gonadotropin (HCG) < 5 mU/ml. Pts were included with either stage IIA/B
at initial diagnosis, at time of recurrence under active surveillance, or after adjuvant
carboplatin in clinical stage I. The phase II trial was designed to exclude the upper
limit of a 95% confidence interval at 30% recurrences. Results: Trial accrual was
completed in a single center from May 2016 to June 2021 with 33 consecutive pts.
13 and 20 pts presented with stage IIA and IIB, respectively. 9 pts had initial stage
II, 19 pts presented with recurrence during active surveillance, 5 pts had adjuvant
carboplatin. At time of RPLND median HCG was 0.1 mU/ml (range 0 – 2.2 mU/ml).
Open and robotic RPLND was performed in 14 (42 %) and 19 (58 %) pts, respective-
ly. One patient had to be converted from robotic to open surgery. Median size of me-
tastasis on histological report was 28 mm (range 11 – 69 mm) with a median OR
time of 169 min (range 101 – 351 min). Median estimated blood loss was 50 ml
(range 0 – 400 ml). Higher grade complications (Clavien Dindo ≥ III) occurred in 3/
33 pts (9 %; 2 x pulmonary embolism, 1 x ureteral stricture requiring ileal ureter sub-
stitute). Of 33 pts, 2 pts withdrew their consent during follow-up. As of September 1,
2021, the median follow-up is 26 months (range 2 – 56 months). Up to now we ob-
served 10 recurrences (31 %). RFS is 69 % with a median time from RPLND to re-
lapse of 6 months (range 3 – 36 months). The recurrences included infield
recurrences in 3/ 10 cases. 5 and 5 recurrences were observed in stage II A and B
pts, respectively. Analysis of predictive factors showed vascular invasion present in 5/
10 recurrences. Half of pts with relapse were treated with robotic RPLND and open
RPLND, respectively. All pts with relapse underwent standard chemotherapy and are
currently without evidence of disease. Conclusions: Open and minimally invasive sur-
gical resection of small volume, unilateral seminoma metastasis is feasible with ac-
ceptable toxicity. Current recurrence-free survival rates suggest this approach as an
option to avoid standard treatment (chemotherapy, radiotherapy) in selected patients.
Clinical trial information: NCT2015053664. Research Sponsor: None.

421 Poster Session

Viable germ cell tumor and teratoma can be distinguished from necrosis in
postchemotherapy retroperitoneal lymph node dissection specimens by a
combination of microRNA-371a-3p and 375-5p. First Author: Tim Nestler,
Department of Urology, University Hospital Cologne, Cologne, Germany

Background: Our objective was to identify a combination of microRNAs (mi-
RNA) to differentiate between viable tumor (V) or teratoma (T) and necrosis/
fibrosis (N) in pcRPLND specimens of metastatic nonseminomatous germ
cell tumor (NSGCT) patients with residual masses ≥1cm after chemothera-
py. Our hypothesis is that a biomarker guided therapy could reduce over-
treatment with pcRPLND in patients with only N. Methods: Forty-eight
patients were identified, n = 16 each with T/V/N. Representative regions of
T/V/N were microdissected, subsequently total RNA was isolated and mi-
RNA expression was analyzed for miR-371a-3p, 375-3p, and 375-5p using
qPCR. ROC analysis was performed for each miRNA and for all combina-
tions in order to determine the discriminatory capacity of V and T vs. N.
Results: For the group comparisons of V vs. N miR-371a-3p achieved the
highest fold change (FC) of 31.1 (p = 0.023) while for T vs. N miR-375-5p
performed best (FC 64,2; p < 0.001). Likewise, the most accurate AUC for
V was 0.75 using miR-371a-3p, for T 0.80 using miR-375-5p. Combining
the best performing miRNAs for V and T resulted in an AUC of 0.94 with a
sensitivity of 93.75, specificity of 93.75, PPV of 96.8 and NPV of 83.3.
Conclusions: In pcRPLND tissue samples V and T could be distinguished
from necrosis/fibrosis by combining miR-371a-3p and miR-375-5p with
great accuracy. This combination of miRNAs might serve as new biomarker
in the future, in order to spare miRNA-negative patients from pcRPLND.
However, further studies analyzing patient’s serum are needed to confirm
the clinical impact of these biomarkers. Research Sponsor: SWDGU re-
search grant 2019.

422 Poster Session

Association of nonseminomatous testicular germ cell tumors with teratoma-
free primaries with disease relapse and overall survival. First Author: Pia
Paffenholz, Department of Urology and Uro-Oncology, University Hospital
of Cologne, Cologne, Germany
Background: As the characteristics and outcome of non-seminomatous testicular
germ cell tumours (NSGCT) with teratoma-containing primaries are still under de-
bate, this study aims at evaluating recurrence-free and tumor-specific survival in
this cohort of patients. Methods: We performed a retrospective analysis including
218 patients with metastatic NSGCT as a registry study within the "German Testicu-
lar Cancer Study Group". We analysed patient characteristics as well as follow-up of
all included patients, being treated from 2000 to 2021. Results: Of the eligible 218
patients with NSGCT, 92 (42%) of all orchiectomy specimens had teratoma-con-
taining primaries, while 126 (58%) were teratoma-free. Kaplan-Meier estimates re-
vealed that 28% of all patients relapsed during a median follow-up of 58 months
[35-112] with a median time to relapse of 10 months. Teratoma-containing and ter-
atoma-free NSGCT did not show a significant difference regarding the occurrence of
relapse, however, teratoma-containing NSGCT had a significantly lower rate of early
relapses ( < 24 months) compared to teratoma-free NSGCT (57% vs. 82%, p =
0.035). 14% (30/218) of all patients died due to their disease with a median time
to death of 15 months, however median overall survival was not reached. There was
no difference regarding the tumour-specific survival between teratoma-containing
NSGCT and teratoma-free NSGCT when looking at the entire cohort of patients
(11% vs. 16%, p = 0.299). However, in the group of intermediate or poor IGCCCG
prognosis patients, tumour-specific survival was significantly worse in patients tera-
toma-free NSGCT compared to teratoma-containing specimens (16% vs. 35%, p =
0.040). Furthermore, patients with intermediate or poor IGCCCG prognosis showed
a higher tumour-related mortality in pure teratoma-free primaries compared to pa-
tients with pure teratoma in the orchiectomy specimens (28% vs. 14%, p = 0.070).
Here, pure embryonal carcinoma showed the highest relative mortality (80%). Con-
clusions: In our study, NSGCT patients with teratoma-containing primaries showed
a significantly lower number of early relapses as well as a reduced tumour specific
survival in intermediate and poor prognosis patients compared to teratoma-free
NSGCT. Especially pure embryonal carcinoma patients revealed the highest rate of
mortality. Consequently, treating physicians should be aware of these patients por-
tending a dismal prognosis. Research Sponsor: Koeln Fortune Program (Faculty of
Medicine, University of Cologne, Germany).

423 Poster Session

Optimization of serummiR-371a-3p for the detection of chemotherapy-naïve
minimal residual germ cell tumor. First Author: John T. Lafin, University of
Texas Southwestern Medical Center, Dallas, TX
Background: Currently used serum tumor markers exhibit middling sensitivity and spe-
cificity for the detection of germ cell tumors (GCTs). Circulating miRNAs, particularly
miR-371a-3p, have exhibited strong performance characteristics in the pre-orchiectomy
setting. However, the ability of miR-371a-3p to detect chemotherapy-naïve occult dis-
ease is less clear. We previously reported in a small cohort of patients that miR-371a-
3p outperforms conventional markers in the context of chemotherapy-naïve minimal re-
sidual disease. Here, we expand upon that experience and further refine the assay, in-
cluding the recommendation of an indeterminate range. Methods: We examined over
250 assays to compare performance between classification based on raw Cq, Cq nor-
malized to miR-30b-5p (ΔCq), or relative quantification to normal serum (RQ). We pro-
spectively collected pre-surgical serum samples and clinical information from GCT
patients undergoing primary retroperitoneal lymph node dissection (RPLND) at our in-
stitution. Patients were classified based on histology as “Control” (pure teratoma or no
GCT) or “GCT”. RNA was extracted from these samples, and miR-371a-3p (target) and
miR-30b-5p (reference gene) were detected by qPCR. Performance was assessed by
calculation of sensitivity, specificity, and area under the ROC curve (AUC). Results: Sen-
sitivity, specificity, and AUC did not significantly change based on thresholding metric
(Cq, ΔCq, or RQ). We found a 25% chance that any given control sample would return a
false positive result, and to combat this, estimated an indeterminate range of Cq 28-
35. Repeating any indeterminate sample once improved performance. We then com-
pared the performance of this updated process to a simple binary threshold in a cohort
of patients with occult disease. 32 patients were enrolled in the study (15 Control, 17
GCT). 12 samples were indeterminate on first run (6 Control, 6 GCT). 8 remained inde-
terminate on a second run, all of which harbored teratoma or viable GCT. Inclusion of a
second run prevented 3 false positives, improving specificity from 86% to 100% and
yielding a sensitivity of 92% and AUC of 0.96 (95% CI: 0.89-1). Conclusions: The use
of Cq instead of RQ to classify results for the miR-371a-3p test would eliminate the
need for a normal sample in each run without injuring assay performance. In the context
of chemotherapy-naïve minimal residual germ cell tumor, consideration of an indetermi-
nate range may improve the performance of the miR-371a-3p test. Research Sponsor:
Cancer Prevention Research Institute of Texas, Other Foundation.
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424 Poster Session

Evaluating the discriminatory capacity of miR-371A-3P in the context of pure
seminomatous testicular cancer metastases. First Author: Bendu Konneh,
University of Texas Southwestern Medical Center, Dallas, TX
Background: Conventional serum tumor markers (STMs) are noted to have poor specific-
ity in detecting seminomatous germ cell tumors (SGCTs). Recent publications have sug-
gested that miR-371a-3p may offer improved performance for these cases. However,
miR-371a-3p’s performance in detecting pure seminoma at retroperitoneal lymph node
dissection (RPLND) has yet to be elucidated in any publicly available study. This lack of
data is in part due to the rare occurrence of such cases, and it represents a distinct path
for exploring miR-371a-3p’s clinical utility. Methods: Pre-surgical serum samples were
collected prospectively from patients prior to RPLND. Within the 15-patient cohort, 6
were assigned as ‘Control’ and 9 were assigned as ‘Seminoma’ based on pathological
confirmation of viable GCT. Out of all 15 patients, 10 were chemotherapy naïve prior to
RPLND. Post-chemotherapy patients made up 5/6 ‘Control’ patients. MiR-371a-3p lev-
els were quantified by RT-qPCR. Using 2�ΔΔCq method, miR-371a-3p expression was
first normalized to the miR-30b-5p reference gene and then calculated relative to the
mean target expression across a collection of RNA extracts from healthy male donors’
serum. The Cq values were statistically evaluated to obtain performance characteristics
(sensitivity and specificity). Results: Although assay results revealed no significant dif-
ference in miR-371a-3p expression between groups, median relative expression in the
seminoma group trended higher than the control group (Rq = 3705 and 241 respective-
ly, p = 0.2844). Out of all chemotherapy naïve patients, 9/10 had viable GCT at RPLND
whereas 7/10 showed elevated miR-371a-3p. Among the five post-chemotherapy pa-
tients, 0/5 had viable GCT at RPLND and 2/5 had elevated miR-371a-3p. The assay
provided 7/9 true positive designations in the seminoma group and 4/6 true negatives
in the control group. The two false positive results were from post-chemotherapy pa-
tients. Of the two optimal thresholds calculated by Youden’s J statistic, the lower
threshold of 28.62 (78% sensitivity ad 67% specificity) was selected because it was
more in line with previously published data. ROC analysis provided an AUC of 0.704
(95% confidence interval: 0.43-0.98, p = 0.1949). STMs performance was poorer at
67% sensitivity and 17% specificity. Conclusions: Performance metrics for miR-371a-
3p exceed those of STMs but were substantially lower than previous reports that evalu-
ated performance in pre-orchiectomy and primary RPLND settings. A possible explana-
tion for this disparity is that miR-371a-3p’s performance is hindered in the post-
chemotherapy RPLND setting. However, any strong conclusions from these results are
limited by the small sample size which is partly due to the rarity of this clinical scenario.
These results suggest that pure seminoma at RPLND may be a key clinical context
wherein the miRNA assay may require further refinement. Research Sponsor: Cancer
Prevention and Research Institute of Texas, Other Foundation.

425 Poster Session

Molecular analysis of primary testicular germ cell tumor and matched
metastatic teratomas. First Author: Anna Savelyeva, 5323 Harry Hines
Blvd, Dallas, TX
Background: Metastastic teratoma (MT) is a unique germ cell tumor (GCT) subhistology
characterized by resistance to platinum-based chemotherapy. Metastatic teratoma re-
quires complete surgical excision, usually via retroperitoneal lymph node dissection
(RPLND), following chemotherapy as a part of multidisciplinary GCT care. Molecular
characterization of post-chemotherapy metastatic teratoma along with companion pre-
chemotherapy testicular primary tumors could inform 1) the origin and differentiation
site of metastatic teratomas, 2) mechanisms of platinum-resistance, 3) novel therapeu-
tic options for patients with unresectable teratomas. Methods: We performed integrated
molecular analysis for 16 primary germ cell tumors and 18 metastatic teratomas, 11
were matched tumor/metastasis pairs. All teratomas in our cohort were collected after
induction platinum-based chemotherapy. In addition to SNV analysis, we conducted a
chromosomal copy number gain and loss analysis for selected teratomas, matched pri-
mary tumors and primary teratomas from the TCGA. Results: Metastatic teratomas as
well as their tumors of origin had low tumor mutation burden (0.65 and 0.47 according-
ly). Amongst 583 SNVs detected in the study cohort, only two (KRAS p.Gly12Asp and
KRAS p.Gly12Val) were previously described as oncogenic. Analysis of SNVs in proteins
playing key roles in oncogenic signaling [1] showed that TP53 and Ras pathways were
the most affected in metastatic teratomas. The majority of metastatic teratomas possess
gain of 3p11.1 and loss of 10q26.3, 16p11.2, 19p13.2, 19q12 and 22q12.3 loci.
Within 3p11.1 we did not identify any previously described oncodrivers. However, 5
chromosomal loci with lost heterozygosity contained 16 previously annotated tumor
suppressor genes (15 protein coding and 1 microRNA, MIR199A1). Amongst those,
GADD45GIP1 inhibition (growth arrest and DNA-damage-inducible, gamma interacting
protein 1) is known for playing a role in cisplatin resistance through mechanism of cellu-
lar senescence [2]. Conclusions: Metastatic teratoma in our cohort is characterized by
low tumor mutational burden, recurring copy number changes, and lack of recurring
SNVs. Molecular insight of teratoma may inform disease biology and treatment. Refer-
ences: Sanchez-Vega, Francisco et al. “Oncogenic Signaling Pathways in The Cancer
Genome Atlas.” Cell vol. 173,2 (2018): 321-337.e10. Nakayama, Kentaro et al.
“Nucleus accumbens-1/GADD45GIP1 axis mediates cisplatin resistance through cellu-
lar senescence in ovarian cancer.” Oncology letters vol. 13,6 (2017): 4713-4719.
Research Sponsor: The Dedman Family Endowed Program for Scholars in Clinical Care
at UT Southwestern.

426 Poster Session

Biomarkers of gut microbial transfer and their association with cognitive
impairment in long-term survivors of testicular germ cell tumors. First
Author: Michal Chovanec, Department of Oncology, Comenius University
and National Cancer Institute, Bratislava, Slovakia
Background: Survivors of testicular germ cell tumors (GCT) may suffer from long-
term cognitive impairment. We hypothesized that disruption of intestinal barrier
during chemotherapy and/or radiotherapy may be a contributing factor of cogni-
tive dysfunction within the gut-blood-brain axis. Methods: GCT survivors (N =
142) from National Cancer Institute of Slovakia completed the Functional As-
sessment of Cancer Therapy Cognitive Function questionnaires during their annu-
al follow-up visit at 9-year median (range 4-32). Biomarkers of gut microbial
transfer and dysbiosis (GMT) high mobility group box-1 (HMGB-1), lipopolysac-
charide (LPS), d-lactate and sCD14 were measured from peripheral blood ob-
tained during the same visit. Each questionnaire score was correlated with
biomarkers of GMT. Survivors were treated with orchiectomy only (N = 17), cis-
platin-based chemotherapy (N = 108), radiotherapy to the retroperitoneum (N =
11) or both (N = 6). Results: GCT survivors with higher sCD14 had worse cognitive
function perceived by others (CogOth domain) (mean ± SEM; 14.6 ± 0.25 vs
15.4 ± 0.25, p = 0.019), lower perceived cognitive abilities (CogPCA domain)
(20.0 ± 0.74 vs 23.4 ± 0.73, p = 0.025) and lower overal cognitive function
score (109.2 ± 0.74 vs 116.7 ± 1.90, p = 0.021). There were no significant cog-
nitive declines associated with HMGB-1, d-lactate and LPS. Survivors treated
with ≥ 400mg/m2 of cisplatin based chemotherapy had higher LPS (567.8 ±
42.7 vs 462.9 ± 51.9, P = 0.03). Survivors treated with chemotherapy + radio-
therapy vs orchiectomy only had non-significantly higher sCD14 (7279.9 ±
810.1 vs 5851.0 ± 481.7, P = 0.09). Conclusions: sCD14 may serve as a promis-
ing biomarker of cognitive impairment in long-term cancer survivors. While che-
motherapy and radiotherapy-induced intestinal injury may be the underlying
mechanism, further research using animal models and larger patient cohorts are
needed to explore the pathogenesis of cognitive impairment in GCT survivors.
Research Sponsor: APVV-19-0411.

427 Poster Session

Prognostic factors associated with malignant somatic transformation (MST)
of germ cell tumors (GCT) in a Mexican cohort: The experience of the
Instituto Nacional de Cancerolog�ıa, Mexico (NCIM). First Author: Nora
Sobrevilla-Moreno, Instituto Nacional de Cancerolog�ıa, Mexico City,
Mexico
Background: MST is a rare entity defined as the development of somatic non-germ cell malignancies
within GCT, its incidence varies between 2.7% and 8.6% of GCT’s. Previously reported favorable prog-
nostic factors include synchronous diagnosis of MST and GCT, absence of non-pulmonary visceral me-
tastases (NPVM) and presence of rhabdomyosarcoma. Methods: Retrospective study to describe
prognostic factors of MST in GCT in a Hispanic population. Patients (pts) with diagnosis of MST from
2006 to 2019 were identified from the GCT database of the NCIM. Pts’ characteristics and outcomes
were collected from clinical charts and recorded. Overall survival (OS) was performed with the Kaplan
Meier (KM) method in the whole cohort and in patients with advanced disease (AD) (stage II and III).
Comparisons were calculated with the log-rank test for KM and Chi squared test for categorical factors.
Results: Seventy-one pts with MST were included in the overall population (OP). Non-seminoma 95.8%;
testicular primary 97.2%; clinical stage (CS) I 32.4%, II 16.3%, III 49.3%; S2-S3 42.3%, 39.6%
poor IGCCCG prognosis, 11.3% NPVM. Type of MST: 56.3% rhabdomyosarcoma (RMS), 21.1% spin-
dle cell sarcoma, 12.7% PNET, 9.9% adenocarcinoma. 18.3% more than 1 MST histology. Median fol-
low-up: 43.8 months (m). For the OP, mOS 71.1m (95% CI 80.0 – 119.2). OS for CS I have not been
reached (NR). Forty-seven pts with AD were included, mOS 37m (95% CI 9.69 – 64.36). Characteris-
tics associated with prognosis for OS for the OP and the AD cohorts are summarized in table. Pts with
AD and RMS had more frequently a synchronous tumor (87.5% vs 58.3%, p=0.02) and absence of sur-
gery for MST (70.8% vs 37.5%, p=.02). Conclusions: As far as we know, this is the largest cohort of his-
panic pts with MST. Prognostic factors differed between OP and AD cohorts. Pts with MST and AD have
a poor prognosis. Synchronous diagnosis of MST and presence of rhabdomyosarcoma are adverse prog-
nostic factors for AD pts. Further study with a larger population is needed to verify these findings. Uni-
variate analysis for OS. Research Sponsor: None.

Overall population (n=71) CS II-III population (n=47)

OS m (95% CI) P value OS m (95% CI) P value

CS I
CS II
CS III

NR <0.001 NR
43.8(34.6-52.9)
21.4 (0.00-46.2)

0.32
43.8(34.6-52.9)

21.4 (0.00-46.2)
S0-S1

S2-S3
S0-S1 (NR)

S2-S3 13.9 (7.6-20.2)
<0.001 45.7 (42.6-48.7)

13.9 (7.6-20.2)
0.06

N3
Yes
No

31.7 (4.1-59.3)
NR

0.001
31.7 (4.1-59.3)
45.4 (42.2-48.6)

0.58

Synchronous
Metachronous

NR 0.87 15.7 (6.84-24.6) 0.02
57.7 (0.00-127.9) 45.7 (26.9-64.4)

NPVM
Yes
No

11.8 (3.17-20.48)
<0.001

11.8 (3.17-20.48)
0.10

160.2 (16.1-304.2) 43.8 (32.2-55.4)

MST number of histologies
1 component
> 1 component

160.2 (15.9-304.4)
21.4 (11.9-30.8)

0.01 43.7 (32.4-54.9)
17.7 (8.45- 27.0)

0.21

RMS
Other histologies

71.1 (0.00-167.2)
90.0 ( NR )

0.39 13.9 (6.86 -21.0)
57.53 (30.0-76.0)

0.01
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TPS428 Trials in Progress Poster Session

A phase II trial evaluating the efficacy of cabozantinib in the treatment of
patients with refractory germ-cell tumors (GCT). First Author: Jennifer King,
Indiana University School of Medicine, Indianapolis, IN
Background: While the majority of patients with metastatic testicular cancer are cured
with first-line cisplatin-based chemotherapy, 20-30% of patients will relapse following
initial treatment. Many will still be cured with second and even third-line chemotherapy
options, but there remains a need for new therapeutic approaches for patients with re-
lapsed/refractory disease. Cabozantinib is an oral tyrosine-kinase inhibitor (TKI) with
multiple targets including c-MET, VEGF, RET, and AXL. Testicular GCT have low rates
of somatic mutations, though have been shown to be associated with a gain of chromo-
some 7, a portion of which encodes c-MET. When hepatocyte growth factor (HGF) binds
to its c-MET receptor, cell proliferation, migration, invasion, and apoptosis escape oc-
curs. In addition, compared to normal testicular tissue, testicular GCT have been shown
to have higher rates of VEGF expression. Based on these findings, we proposed a phase
2 trial with cabozantinib in patients with relapsed/refractory GCT. Methods: This phase
II, single arm, open label trial with a Simon two-stage design is evaluating cabozantinib
60mg daily in patients with relapsed/refractory GCT. Eligible patients are adult men and
women with GCT (seminoma, non-seminoma, or ovarian GCT) that have progressed after
first-line cisplatin-based combination chemotherapy in addition to at least 1 salvage
regimen and are considered incurable with standard therapies. Patients with primary
mediastinal non-seminoma, late relapse, and treated stable brain metastases are eligi-
ble. 12 patients will be enrolled initially in the first stage of the Simon two-stage design.
If at least one complete response (CR), partial response (PR), or stable disease (SD) for
≥3 months is achieved, the trial will be deemed worthy of further investigation and 9 ad-
ditional patients will be enrolled. Patients will be treated daily with cabozantinib until
time of progression or unacceptable toxicity. Primary outcome is clinical benefit rate
(proportion of CR, PR, and SD for ≥3 months using RECIST 1.1, modified to include tu-
mor markers, AFP and hCG). Secondary outcomes include objective response rate, pro-
gression-free survival, overall survival, and tolerability and toxicity of cabozantinib.
Exploratory evaluation of MET overexpression by IHC and amplification by next genera-
tion sequencing in correlation with response will be performed. This study is currently
enrolling patients. As of September 20, 2021, the prespecified goal for the Simon stage
1 has been met, and 7 of planned 21 patients have enrolled. Clinical trial information:
NCT04876456. Research Sponsor: Exelixis.

TPS429 Trials in Progress Poster Session

Randomized phase 2 trial of maintenance oral etoposide or observation
following high-dose chemotherapy for relapsed metastatic germ cell tumor.
First Author: Ryan Ashkar, Indiana University Melvin and Bren Simon
Cancer Center, Indianapolis, IN
Background: High-dose chemotherapy (HDCT) and peripheral-blood stem-cell transplant
(PBSCT) is effective salvage therapy in patients with relapsed germ-cell tumors (GCT).
Utilizing HDCT and PBSCT in the 2nd line setting, cures can be achieved in about 60%
of patients with relapsed non-seminoma. Maintenance daily oral etoposide after salvage
therapy has been shown effective in inducing remissions (J Clin Oncol 1995;13:1167-
9). We evaluate the efficacy and safety of maintenance daily oral etoposide after
HDCT+PBSCT in patients with relapsed non-seminoma. Methods: This randomized
phase II open label trial is evaluating maintenance oral etoposide after HDCT+PBSCT.
Eligible patients are adults with metastatic non-seminomatous GCT who have progres-
sive disease after first-line cisplatin-based combination chemotherapy. All patients will
complete initial salvage with HDCT+PBSCT with the carboplatin/etoposide Indiana pro-
tocol x2 tandem cycles. All patients should have normal or declining tumor markers
(AFP and/or hCG) at time of randomization and absence of progressive disease on imag-
ing. Adverse events from prior therapy, including hematologic toxicity, should be recov-
ered to grade≤2 at time of randomization. Randomization should occur within ≤16
weeks from time of the 2nd cycle of HDCT. Patients with primary mediastinal non-semi-
noma are eligible. Patients with relapsed pure seminoma are excluded. Patients are ran-
domized in 1:1 ratio to receive maintenance etoposide vs. standard of care surveillance
post HDCT. Randomization will be stratified by platinum refractory status defined as
progression within 4 weeks of first-line chemotherapy (yes vs no). Patients randomized
to treatment arm will receive oral etoposide 50mg/m2 daily for 21 consecutive days of
28 day cycles. A total of 3 cycles will be delivered. Weekly labs including CBC w differ-
ential will be checked to detect hematological toxicity. The primary objective is to com-
pare the 12-month progression-free survival (PFS) for maintenance etoposide vs
observation in patients with relapsed non-seminoma post HDCT. Secondary objectives
include to assess the toxicity and tolerability of maintenance etoposide, and 12-month
overall survival. Exploratory analysis of the biomarker micro-RNA371 at time of random-
ization and correlation with disease progression/relapse will be performed. As of Sep-
tember 20, 2021, 5 of the total sample (N = 64) have been enrolled and randomized.
Clinical trial information: NCT04804007. Research Sponsor: philanthropist.
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430 Poster Session

Primary urethral cancer: A GETUG French nationwide cohort study. First
Author: Ilfad Blazevic, Institut Claudius Regaud (ICR), Institut
Universitaire du Cancer de Toulouse-Oncopole (IUCT-O), Toulouse,
France

Background: Primary urethral cancer (PUC) is a rare and heterogeneous
malignancy. Due to its scarcity, little data are available on the optimal
treatment sequence and survival, especially in metastatic patients.
Methods: Data from patients diagnosed with a PUC between 01/01/2000
and 12/31/2018 were retrospectively collected from nine French referral
centers. Survival rate were estimated with the Kaplan-Meier method and
prognostic factors were analyzed using the Cox proportional hazards mod-
el and the log-rank test. In order to increase the statistical power of sur-
vival analysis in the metastatic stage, patients with synchronous and
metachronous metastatic disease were pooled. Results: We identified 44
(62%) males and 27 (38%) females with a PUC. The most frequent his-
tological types were urothelial carcinomas (40.0%), squamous cell carci-
nomas (34.3%) and adenocarcinomas (14.3%). Twenty-five (35.2%)
patients were diagnosed at a localized stage (≤ T2, N0, M0); 35 (49.3%)
at a locally advanced stage (≥ T3 or ≥ N1, M0) and 11 (15.5%) at a dis-
tant stage (M1). Twenty-seven patients had a metachronous metastatic
cancer. Multimodality therapy was used in 24.0% and 57.1% of the pa-
tients with a localized and locally advanced disease, respectively. In the
entire cohort, median overall survival (OS) was 52.5 months (IC95%
32.2 – 64.1) and stage at diagnosis was a predictor of OS (p < 0.0001).
For the 60 patients with a non-metastatic disease, 39 (65%) had a recur-
rence or were dead and the median disease-free survival (DFS) was 21.2
months (IC95% 16.8 – 34.5). Nodal involvement was the only factor as-
sociated with DFS (HR: 2.03, p = 0.0390). Multimodal treatment com-
pared with unimodal treatment was not significantly associated with DFS
(HR: 1.22, p = 0.5419). Regarding survival of the 38 metastatic pa-
tients, the median OS was 15.2 months (IC95% 8.2 – 23.5) and the me-
dian progression-free survival was 6.4 months (IC95% 4.4 – 9.8).
Conclusions: This retrospective study showed an important heterogeneity
in terms of histology, stage at diagnosis, and treatment of PUC. In this
cohort, the multimodal approach did not show any improvement in sur-
vival of non-metastatic patients. This study is one of the few to describe
the survival in metastatic patients. Research Sponsor: None.
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431 General Session

Positive efficacy and safety phase 3 results in both CIS and papillary cohorts
BCG-unresponsive nonmuscle invasive bladder cancer (NMIBC) after IL-
15RaFc superagonist N-803 (Anktiva) and BCG infusion. First Author:
Sam S. Chang, Vanderbilt University Medical Center, Nashville, TN
Background: N-803, a high affinity IL-15 immunostimulatory fusion protein promotes
proliferation and activation of natural killer (NK) cells and CD8+ T cells, but not T reg
cells. Phase 1b trial demonstrated that intravesical N-803 with BCG induced com-
plete response in all BCG-Naïve NMIBC patients, without recurrences for 24 months.
An open-label, multicenter Phase 3 study (QUILT 3.032) of intravesical BCG plus N-
803 in patients with BCG-unresponsive high-grade NMIBC (NCT03022825) with
CIS and Papillary disease is reported. At ASCO GU 2021 we reported on CIS Cohort
A and report here the full enrollment of CIS (n = 81), interim analysis of Papillary Co-
hort B (n = 73) and the combined efficacy and safety results in BCG unresponsive
NMIBC (n = 154). Methods: All treated patients received intravesical N-803 plus
BCG. The primary endpoints for papillary and CIS are disease free rate at 12 months
and complete response respectively. Secondary endpoints are duration of response
and cystectomy free rate. Results: Cohort A (CIS) Efficacy: Fully enrolled n = 81 with
a 20.9 month median follow-up. CR rate 72% (95% CI: 60.5%, 81.1%) with median
duration for 3-month responders of 24.1 months and a 60% probability of maintain-
ing this CR for ≥ 18-months (95% CI: 43.1%, 73.5%). 12-month cystectomy free
rate is 89% (95% CI: 80.1%, 94.6%), with a 100% cancer specific survival at 24-
months. Cohort B (Papillary) Efficacy: To date, 73 patients have enrolled with a medi-
an follow-up of 17.3 months. The primary endpoint was met with a disease free rate
at 12-months is 57% (95% CI: 43.7%, 68.5%) and at 18-months 53% (95% CI:
38.8%, 64.8%). 12-month cystectomy free rate is 95% (95% CI: 84.7%, 98.3%),
with a 98% cancer specific survival at 24-months. Combined Efficacy: In the com-
bined group (n = 154) of BCG unresponsive NMIBC, with a 19.3 months median fol-
low-up, the 12 month cystectomy free rate was 92% (95% CI: 85.5%, 95.3%) and
the 24 month OS is 94% (95% CI: 86.9%, 97.1%) with 99.5% cancer specific over-
all survival. Combined Safety: There were 0% treatment related SAE’s and 0% im-
mune related SAE’s, with 4/ 154 (3%) ≥ TR Grade 3 AEs. 0% treatment related
deaths have occurred as of Sept 2021 analysis date. Conclusions: N-803 and BCG
was safe and well tolerated with zero percent treatment related or immune related
SAEs. The primary end points of both CIS and Papillary disease were met with CR
rate of 72% and 12 month Disease free rate of 57% respectively. Durable responses
were noted in both cohorts and the therapy resulted in significant avoidance of cys-
tectomy with a cystectomy free rate of 92% and a 24 month cancer specific survival
of 99.5% Given the observed strong efficacy and favorable AE profile and mode of ad-
ministration, N-803 represents a significant advance in the treatment option com-
pared to existing therapies for BCG unresponsive CIS and Papillary NMIBC. Clinical
trial information: NCT03022825. Research Sponsor: ImmunityBio.

432 General Session

First-line pembrolizumab (pembro) with or without lenvatinib (lenva) in
patients with advanced urothelial carcinoma (LEAP-011): A phase 3,
randomized, double-blind study. First Author: Yohann Loriot, Gustave
Roussy, Cancer Campus, and University of Paris-Saclay, Villejuif, France
Background: Pembro monotherapy is a standard of care for advanced urothelial carcinoma (UC)
and showed antitumor activity and acceptable safety when combined with lenva in the phase
1b/2 KEYNOTE-146 study. We present results of LEAP-011 (NCT03898180), a randomized,
double-blind, multicenter, global, phase 3 study of first-line pembro + lenva vs pembro + place-
bo in pts with locally advanced or metastatic UC who are cisplatin-ineligible with PD-L1–posi-
tive tumors or are ineligible to receive platinum-based chemotherapy. Methods: Adults with
histologically confirmed, locally advanced/unresectable or metastatic UC who were cisplatin-in-
eligible with tumors expressing PD-L1 (combined positive score ≥10) or were ineligible to re-
ceive platinum-based chemotherapy regardless of PD-L1 status were randomly assigned 1:1 to
receive pembro 200 mg IV Q3W for up to 35 cycles (~2 y) + either lenva 20 mg orally once dai-
ly or placebo. Primary end points were PFS per RECIST v1.1 and OS. The key secondary end
point was ORR per RECIST v1.1. An independent data monitoring committee (DMC) regularly
reviewed safety data every 3 months; for the 6th review, a nonbinding futility analysis to evalu-
ate ORR (�1%) and PFS (HR ≥1.1) was performed. There was no futility bound for OS. Results:
Of 441 randomly assigned pts, 218 were assigned to receive pembro + lenva (median age, 74
y [range, 43-93]; ECOG PS 2, 83.5%) and 223 (median age, 73 y [range, 47-92]; ECOG PS 2,
83.0%) were assigned to receive pembro + placebo. Median duration of treatment was 3.8 mo
(range, 0.0-20.7) for pembro + lenva and 3.4 mo (range, 0.0-22.0) for pembro + placebo. Me-
dian PFS was 4.2 mo (95% CI, 3.8-5.9) in the pembro + lenva group and 4.0 mo (95% CI,
2.7-5.4) in the pembro + placebo group (HR, 0.91 [95% CI, 0.71-1.16]). Median OS was
11.2 mo (95% CI, 7.4-14.9) with pembro + lenva vs 13.8 mo (95% CI, 9.8-18.8) with pembro
+ placebo (HR, 1.25 [95% CI, 0.94-1.67]; 6-mo OS rate, 63.6% vs 70.7%). ORR was 31.2%
with pembro + lenva vs 26.5% with pembro + placebo. In 436 treated pts, treatment-related
AEs (TRAEs) occurred in 186 of 214 pts (86.9%) in the pembro + lenva group and in 149 of
222 pts (67.1%) in the pembro + placebo group. Grade 3-5 TRAEs occurred in 107 pts
(50.0%) in the pembro + lenva group and in 62 pts (27.9%) in the pembro + placebo group.
Death from a TRAE occurred in 6 pts (2.8%) in the pembro + lenva group and in 1 pt (0.5%) in
the pembro + placebo group. Conclusions: The safety profile of pembro + lenva was consistent
with that of previous studies; no new safety signals were observed. The benefit/risk ratio for
pembro + lenva was not considered positive vs pembro + placebo in platinum-ineligible pts
with advanced UC. Antitumor activity of pembro + placebo was similar to what has been re-
ported in previous studies, and pembro monotherapy remains standard of care as first-line ther-
apy in platinum-ineligible pts with advanced UC. Clinical trial information: NCT03898180.
Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth,
NJ, USA and Eisai Inc., Woodcliff Lake, NJ, USA.

433 General Session

Multi-institutional matched comparison of radical cystectomy to trimodality
therapy for muscle-invasive bladder cancer. First Author: Alexandre R.
Zlotta, Mount Sinai Hospital, Toronto, ON, Canada
Background: Prior randomized controlled trials (RCT) comparing bladder preserva-
tion to radical cystectomy (RC) for muscle invasive bladder cancer (MIBC) closed
early due to lack of accrual. Given that no future RCTs are foreseen, and in the ab-
sence of level 1 data, we aimed to provide the best evidence possible on outcomes
of matched cohorts comparing trimodality therapy (TMT, maximal transurethral re-
section of bladder tumor followed by concurrent chemoradiation) to RC in order to
guide management. Methods: This retrospective analysis included 703 patients with
MIBC clinical stage T2-T3/4aN0M0 MIBC urothelial carcinoma of the bladder, 421
RC and 282 TMT who would have been eligible for both TMT or RC, treated at the
Massachusetts General Hospital, Boston; Princess Margaret Cancer Centre, Toronto;
and University of Southern California, Los Angeles between 2005-2017. To com-
pare homogeneous cohorts, all patients included in this analysis had solitary tumors
< 7 cm, no or unilateral hydronephrosis, and no multifocal carcinoma in situ. Treat-
ment propensity scores were estimated using logistic regression, and patients were
matched 3:1 with replacement. Covariates included age, sex, clinical T stage, hy-
dronephrosis, (neo)adjuvant chemotherapy, body mass index, smoking history, and
ECOG status. Overall survival (OS) was estimated with adjusted Cox models; cancer-
specific survival (CSS), distant failure-free survival, pelvic nodal failure-free survival
and metastasis-free survival (combined distant and pelvic nodal failure) were esti-
mated with adjusted competing risk models. Our primary endpoint of interest was
metastasis-free survival. The analysis was performed as intent-to-treat. Results: The
3:1 matched cohort comprised of 1,116 patients (834 RC vs 282 TMT). After
matching, age (71.3 vs 71.6), cT2 clinical stage (88 vs 90%), presence of hydro-
nephrosis (12 vs 10%), and use of (neo)adjuvant chemotherapy (60 vs 65%) were
similar between RC and TMT cohorts. Salvage cystectomy was performed in 38 pa-
tients (13%) treated by TMT. At 5 years, metastasis-free (73 vs 78%, p = 0.07),
distant failure-free (78 vs 82%, p = 0.14), and pelvic nodal failure-free (96 vs
94%, p = 0.33) survival were not statistically different between RC and TMT,
whereas CSS and OS favored TMT (78 vs 85%, p = 0.02; 70 vs 78%, p < 0.001).
Outcomes for RC and TMT were not different among centers. Final pT stage in the
RC patients was: pT0 14%, pT1 7%, pT2 29%, pT3/4 42% and N+ 24%. Peri RC
mortality was 2.1% and median number of nodes removed was 40. NMIBC recur-
rence occurred in 57/278 (20.5%) TMT patients. Conclusions: This large multi-in-
stitutional contemporary study provides the best evidence to date, in the absence of
randomized trials, supporting TMT for select patients with MIBC. Oncologic out-
comes seem to be equivalent between TMT and RC, affirming the position that TMT
should be offered as an effective alternative. Research Sponsor: None.

434 Oral Abstract Session

TROPHY-U-01 Cohort 3: Sacituzumab govitecan (SG) in combination with
pembrolizumab (Pembro) in patients (pts) with metastatic urothelial cancer
(mUC) who progressed after platinum (PLT)-based regimens. First Author:
Petros Grivas, University of Washington and Fred Hutchinson Cancer
Research Center, Seattle, WA
Background: Checkpoint inhibitors (CPIs) are standard therapy for pts with mUC after PLT-
based regimens, with limited long-term disease control. SG is an antibody-drug conjugate com-
posed of an anti-trophoblast cell-surface antigen 2 (Trop-2) antibody coupled to SN-38 (a topo-
isomerase-I inhibitor) via a proprietary hydrolyzable linker. In the TROPHY-U-01 registrational
phase 2 trial, SG monotherapy demonstrated significant activity and manageable safety in pts
with mUC who progressed after prior PLT-based chemotherapy and CPI, with 27% objective re-
sponse rate (ORR) and median overall survival of 11 months (Tagawa, et al. J Clin Oncol.
2021). Here, we present interim efficacy and safety results of combining SG with Pembro as
2nd-line therapy in CPI-naive pts with mUC who progressed after PLT-based chemotherapy (co-
hort 3). Methods: TROPHY-U-01 is a multicohort, open-label, global phase 2 trial. Eligible pts
had measurable disease, Eastern Cooperative Oncology Group performance status (ECOG PS)
0–1, and creatinine clearance ≥30 mL/min. The recommended phase 2 dose (RP2D) was de-
termined during a 10-pt safety lead-in, and additional pts were enrolled at the RP2D in a Si-
mon 2-stage design. Primary endpoint: ORR by blinded independent central review per
Response Evaluation Criteria in Solid Tumors version 1.1 (RECIST 1.1). Key secondary end-
points: investigator-assessed ORR, clinical benefit rate [CBR; complete response (CR) + partial
response (PR) + stable disease], progression-free survival (PFS), and safety. Results: At the
time of data cutoff, 41 pts received at least a dose of SG at the RP2D (10 mg/kg). Of these 41
pts, median (range) age was 67y (46–86), 83%men, 61% ECOG PS 1, 76% had ≥1 Bellmunt
risk factor, and median (range) number of prior anticancer regimens was 1 (1–3). At a median
follow-up of 5.8 mo, the investigator-assessed ORR was 34% (95% CI, 20.1–50.6; 1 CR; 13
PR); CBR was 44% (95% CI, 28.5–60.3); 6-mo PFS rate was 47%. Median time to response
was 2.0 mo (95% CI, 1.3–2.8). Most common treatment-emergent adverse events (TEAEs)
were diarrhea (76%), nausea (59%), anemia (56%), neutropenia (44%), and asthenia (41%).
Treatment-related grade ≥3 AEs occurred in 59% of pts. Key grade ≥3 TEAEs of any cause in-
cluded diarrhea (24%), anemia (20%), febrile neutropenia (10%), fatigue (7%), and asthenia
(5%). Two pts discontinued treatment due to treatment-related AEs. No treatment-related
death occurred. Conclusions: SG in combination with Pembro demonstrated encouraging ORR
and CBR, with an overall manageable safety profile with no new safety signal in CPI-naive pts
who progressed after prior PLT-based chemotherapy. The data support further evaluation of SG
plus CPI in mUC. Limitations: small sample size, short follow-up, and lack of randomization.
Biomarker evaluation is ongoing. Clinical trial information: NCT03547973. Research Sponsor:
Gilead Sciences, Inc.
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435 Oral Abstract Session

Study EV-103 Cohort H: Antitumor activity of neoadjuvant treatment with
enfortumab vedotin monotherapy in patients (pts) with muscle invasive
bladder cancer (MIBC) who are cisplatin-ineligible. First Author: Daniel P.
Petrylak, Yale Cancer Center, New Haven, CT

Background: Up to 25% of all pts diagnosed with urothelial cancer present with
muscle-invasive disease for whom the risk of progression or metastasis is substan-
tial. Neoadjuvant chemotherapy prior to radical cystectomy and pelvic lymph
node dissection (RC+PLND) has been shown to prolong overall survival for pa-
tients who are cisplatin (cis) eligible. The standard of care for cis-ineligible pts
undergoing surgery does not include neoadjuvant therapy. Therefore, safe, and ef-
fective neoadjuvant therapies are an unmet need for cis-ineligible pts with MIBC.
Enfortumab vedotin (EV) is an antibody-drug conjugate directed to Nectin-4,
which is highly expressed in urothelial cancer, and has been shown to benefit lo-
cally advanced or metastatic urothelial cancer pts in Phase II and III trials, in-
cluding cis-ineligible pts. Methods: Cohort H of the EV-103 phase 1b/2 trial
(NCT03288545) enrolled pts with cis-ineligible cT2-T4aN0M0 MIBC who were
eligible for RC+PLND and had an ECOG of 0-2. Pts received 3 cycles of neoadju-
vant EV (1.25 mg/kg) on Days 1 and 8 of every 3-week cycle prior to RC+PLND.
The primary endpoint of the study was pathological complete response rate
(pCRR; ypT0N0) by central review. Key secondary endpoints included pathologi-
cal downstaging (pDS) rate (yp T0,Tis,Ta,T1,N0) and safety. Results from a pre-
liminary analysis are presented. Results: 22 pts were treated. Pts had cT2
(68.2%), cT3 (27.3%), and cT4 (4.5%) tumors. 68.2% pts had predominant ur-
othelial cancer; 31.8% had a mixed histology. 19 pts completed all 3 cycles of
EV. 21 underwent RC+PLND, and 1 had a partial cystectomy. 36.4% pts had a
pCR. pDS was seen in 50.0% pts, with 1 case pending central pathology review.
The most common EV treatment-related adverse events (TRAEs) were fatigue
(45.5%), alopecia (36.4%), and dysgeusia (36.4%). 18.2% pts had Grade ≥3
EV TRAEs. No surgeries were delayed due to EV administration. 3 pts had Grade
5 AEs while on study that were unrelated to EV; in 2 pts these AEs occurred > 30
days after RC+PLND. Conclusions: Observed pCRR after neoadjuvant EV showed
promising activity in cis-ineligible pts with MIBC who have a high unmet need.
Adverse events were consistent with the known safety profile of EV. This first dis-
closure of data supports the ongoing Phase II and III programs evaluating EV in
MIBC. Clinical trial information: NCT03288545. Research Sponsor: Astellas and
Seagen Inc.

436 Oral Abstract Session

A randomized, double blind, biomarker selected, phase II clinical trial of
maintenance PARP inhibition following chemotherapy for metastatic
urothelial carcinoma (mUC): Final analysis of the ATLANTIS rucaparib arm.
First Author: Simon J. Crabb, Southampton Experimental Cancer
Medicine Centre, Southampton, United Kingdom
Background: A subset of mUC exhibits a DNA repair deficiency (DRD) phenotype pre-
dicting benefit from platinum based chemotherapy (PBC). We hypothesised that
switch maintenance therapy with the PARP inhibitor rucaparib, in patients who have
derived clinical benefit from PBC, would improve outcomes for patients with mUC har-
bouring a DRD biomarker. Methods: ATLANTIS is an adaptive, multi-comparison,
phase II trial platform. It tests multiple biomarker selected maintenance therapies for
mUC after 4 to 8 PBC cycles without disease progression. Biomarker allocation to the
rucaparib comparison was based on ≥10% genomic loss of heterozygosity (%LOH)
and/or somatic alteration in defined DRD associated genes (ATM, BARD1, BRCA1,
BRCA2, BRIP1, CDK12, CHEK2, FANCA, NBN, PALB2, RAD51, RAD51B, RAD51C,
RAD51D, RAD54L) and/or germline BRCA1 or BRCA2 alteration. Biomarker positive
patients were randomised (1:1) to maintenance rucaparib 600 mg BID PO, or
matched placebo, within 10 weeks of completing PBC, until disease progression. The
primary endpoint was progression free survival (PFS). Statistical analysis (data cut 17/
Nov/2021) was pre-planned to target a hazard ratio of 0.5. We selected a 20% 1-sided
alpha for this signal seeking phase II trial with 85.4% power (requiring 30 PFS events
in 40 patients). PFS (RECIST 1.1) was compared between trial arms, by intention to
treat, within a Cox model incorporating baseline minimisation factors. Adverse events
(AE) were assessed by CTCAE v4.03. Results: 74 of 279 (26.5%) screened patients
were biomarker positive. 40 were randomised within the rucaparib comparison (Dec
2017-Dec 2020). Biomarker positive status was by high %LOH in 22 (55%), DRD
gene alteration in 11 (27.5%) and both in 7 (17.5%). Patient characteristics (median
age 70.5; 82.5% male; 87.5% bladder primary; 52.5% ECOG PS 0; 62.5% prior cis-
platin; 45% visceral metastases) were balanced by treatment arm. 12 (60%) and 20
(100%) PFS events have occurred in the rucaparib and placebo arms respectively (me-
dian duration follow up 94.6 weeks in those still alive). Median PFS was 35.3 weeks
(80% confidence interval (CI) 11.7-35.6) with rucaparib and 15.1 weeks (80% CI
11.9-22.6) with placebo (hazard ratio 0.53, 80% CI 0.30-0.92, 1 sided p = 0.07). In
the safety population (n = 39) treatment related adverse events were mostly low grade.
Rucaparib was tolerable with a median duration of 10 rucaparib or 6 placebo cycles
on treatment. The most frequent treatment related AEs (all grades) of fatigue (63.2%
vs 30.0%, p = 0.03), nausea (36.9% vs 5.0%, p = 0.03) and rash (21.1% vs 0%, p =
0.04) were more common with rucaparib respectively. Conclusions: Maintenance ruca-
parib, following PBC, extended PFS in DRD biomarker selected patients with mUC
and is tolerable. Further investigation of PARP inhibition for mUC is warranted. Clini-
cal trial information: 25859465. Research Sponsor: Cancer Research UK, Pharma-
ceutical/Biotech Company.

437 Oral Abstract Session

BAYOU: A phase II, randomized, multicenter, double-blind, study of
durvalumab (D) in combination with olaparib (O) for the first-line treatment of
platinum-ineligible patients with unresectable, stage IV urothelial carcinoma
(UC). First Author: Jonathan E. Rosenberg, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: The prognosis for patients (pts) with advanced UC remains poor, particularly for
those unable to tolerate platinum-based chemotherapy. Defects in DNA damage repair (e.g.,
mutations in homologous recombination repair [HRR] genes) are common in UC and render tu-
mor cells sensitive to poly(ADP-ribose) polymerase (PARP) inhibition. HRR gene mutations
(HRRm) and PARP inhibition may enhance the antitumor response of immune checkpoint in-
hibitors. We conducted a randomized phase II study to evaluate D (anti–PD-L1) in combination
with O (a PARP inhibitor) or placebo (P) as a first-line treatment for platinum-ineligible pts with
unresectable, stage IV UC (BAYOU; NCT03459846). Methods: Eligible pts were an age of 318
years with an ECOG performance status (PS) of 0, 1, or 2, histologically or cytologically con-
firmed transitional cell carcinoma, and who had not received prior systemic therapy for unre-
sectable, stage IV disease. Pts were randomized 1:1 to receive D (1500 mg IV q4w) plus O
(orally at 300 mg BID) vs D (1500 mg IV q4w) plus O-matching placebo (P). Pts were stratified
according to centrally-determined HRR status (mutant vs wild-type) and Bajorin risk index (a
composite of visceral metastases and ECOG PS [0, 1 vs 2]). The primary endpoint was progres-
sion-free survival (PFS) by RECIST v1.1 (investigator assessed) in the intention-to-treat (ITT)
population. Secondary endpoints included overall survival (OS) in the ITT population and PFS
in the subset of pts with HRRm. The data cutoff occurred on October 15, 2020. Results: A total
of 154 pts were randomized to receive D+O (n = 78) or D+P (n = 76). Among all randomized
pts at baseline, 17%, 42%, and 40% had an ECOG PS of 0, 1, or 2, respectively, and 20%
had an HRRm. Median PFS was not significantly different between D+O and D+P in the ITT
population (Table). In the subset of pts with HRRm, median PFS was 5.6 months in the D+O
group and 1.8 months in the D+P group (Table). In the ITT population, median OS (95% CI)
was 10.2 months (7.0–13.9) in the D+O group and 10.7 months (7.2–17.3) in the D+P group
(HR 1.07, 95% CI 0.72–1.61). Among all treated pts, grade 3 or 4 treatment-related adverse
events occurred in 18% and 9% in the D+O and D+P groups, respectively, with one death due
to anemia in the D+P group. Conclusions: The BAYOU study did not meet its primary endpoint.
However, the results of pre-planned secondary analyses suggest a potential role for PARP inhi-
bition in UC pts harboring HRRm. No new safety signals were observed. Clinical trial
information: NCT03459846. Research Sponsor: AstraZeneca.

Primary and secondary PFS analyses.

D+O D+PBO

ITT population n = 78 n = 76

Median PFS, mo (95% Cl) 4.2 (3.6–5.6) 3.5 (1.9–5.1)

HR (95% Cl) 0.94 (0.64–1.39)

Log-rank p-value 0.789

HRRm subset* n = 17 n = 14

Median PFS, mo (95% Cl) 5.6 (1.9–8.1) 1.8 (1.7–2.2)

HR (95% Cl) 0.18 (0.06–0.47)

Log-rank p-value < 0.001

*Secondary analysis.

438 Rapid Abstract Session

Primary analysis from DS8201-A-U105: A phase 1b, two-part, open-label
study of trastuzumab deruxtecan (T-DXd) with nivolumab (nivo) in patients
(pts) with HER2-expressing urothelial carcinoma (UC). First Author: Matt D.
Galsky, Icahn School of Medicine at Mount Sinai, New York, NY
Background: HER2 overexpression has been found in invasive UC, suggesting a role
for HER2 in disease progression and prognosis (Kruger Int J Oncol 2002). T-DXd is
an antibody-drug conjugate comprising an anti-HER2 antibody, a cleavable linker,
and a topoisomerase I inhibitor payload. Preclinical models showed that T-DXd com-
bined with an anti-PD-1 antibody had greater efficacy versus either agent alone (Iwa-
ta Mol Cancer Ther 2018). We conducted a phase 1b, 2-part, open-label,
multicenter study of T-DXd in combination with nivo in pts with HER2-expressing ad-
vanced/metastatic UC (NCT03523572). Methods: Pts aged ≥18 y had pathologically
documented advanced/metastatic UC with centrally confirmed HER2 expression by
immunohistochemistry (IHC) 2+/3+ (cohort 3; high expression) or IHC 1+ (cohort 4;
low expression) who received prior platinum-based therapy with documented progres-
sion. Pts received T-DXd at 5.4 mg/kg and nivo 360 mg IV every 3 weeks (recom-
mended dose for expansion). The primary endpoint was confirmed objective response
rate (ORR) assessed by independent central review (ICR) per Response Evaluation
Criteria in Solid Tumors version 1.1. Secondary endpoints (assessed by ICR) included
duration of response (DOR), progression-free survival (PFS), time to response (TTR),
and overall survival (OS), and safety. Results: At the primary analysis data cutoff (July
22, 2021), 34 pts (cohort 3, n = 30; cohort 4, n = 4) received T-DXd and nivo. Medi-
an age was 70.9 y (range, 41.4-80.5), 88.2% were male, 61.8% received ≥1 prior
regimens for locally advanced/metastatic disease, and 26.5% had a history of liver
metastases. Median treatment duration (all pts) was 3.2 mo (range, 1-21) for T-DXd
and 4.1 mo (range, 1-20) for nivo. In cohort 3, ORR by ICR was 36.7% (95% CI,
19.9-56.1; complete response, 13.3%; partial response, 23.3%), median DOR was
13.1 mo (95% CI, 4.1- NE), median PFS was 6.9 mo (95% CI, 2.7-14.4), median
TTR was 1.9 mo (range 1.2-6.9), and median OS was 11.0 mo (95% CI, 7.2-NE).
Grade (G) ≥3 treatment-emergent adverse events (TEAEs) occurred in 73.5% of all
pts (44.1% related to T-DXd; 26.5% related to nivo). TEAEs leading to drug discon-
tinuation occurred in 32.4% of all pts (17.6% related to T-DXd; 23.5% related to
nivo). The most common any-grade TEAEs were nausea (73.5%), fatigue (52.9%),
and vomiting (44.1%). Adjudicated drug-related interstitial lung disease (ILD)/pneu-
monitis occurred in 23.5% of all pts (2 G1; 4 G2; 1 G3; 1 G5). Conclusions: T-DXd
combined with nivo showed antitumor activity in pts with high-expressing HER2 UC.
The safety profile was consistent with prior studies for T-DXd in other indications and
nivo monotherapy in UC pts. Adjudicated ILD/pneumonitis was within the range ob-
served in other T-DXd monotherapy studies. Ongoing clinical trials are further explor-
ing T-DXd in this population. Clinical trial information: NCT03523572. Research
Sponsor: Daiichi Sankyo, Pharmaceutical/Biotech Company.
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439 Rapid Abstract Session

First line avelumab in PD-L1+ve metastatic or locally advanced urothelial
cancer (aUC) patients unfit for cisplatin (cis): The ARIES trial. First Author:
Roberto Iacovelli, Oncology Unit, Fondazione Policlinico Universitario "A.
Gemelli" IRCCS, Catholic University of Rome, Rome, Italy

Background: Avelumab (ave) was approved as maintenance therapy after plati-
num-based first line (1L) therapy for patients (pts) with aUC based on ph. 3 Jave-
lin Bladder 100 study (NCT02603432), showing significant overall survival (OS)
improvement. Here we tested the activity of ave as 1L of therapy in cis-unfit pts
with aUC and PD-L1+ve expression. Methods: ARIES is a single-arm, multi-site,
open-label phase II trial. Enrolled pts had aUC, were cis-unfit (at least one of:
ECOG-PS = 2, CrCl < 60 mL/min, grade ≥2 peripheral neuropathy/hearing loss,
progression within 6-mos before the end of neo/adj chemo), had not previously re-
ceived chemo for aUC and PD-L1≥5% (SP263) centrally assessed. Pts received
ave 10 mg/Kg IV Q2W until progression, unacceptable toxicity and withdrawal,
whichever occurred first. The primary endpoint was the 1-year OS. Key secondary
endpoints were median-OS, -PFS, ORR and safety. Results: A total of 198 eligible
cis-unfit pts have been tested for PD-L1 and 71 (35.6%) have been found posi-
tive. Among enrolled patients (N = 71), median age was 75 y, 35 (49.3%) had
visceral disease, and 22 (31.0%) had ECOG-PS = 2; 50 (70.4%) had CrCl < 60
mL/min and 9 (12.7%) progressed within 6-mos from the end of neo/adj chemo.
At the cut-off data (Oct 7, 2021), median follow up was 9.0 mo and 13 patients
are still on treatment. The median OS was 10.0 mos (95% CI, 5.7-14.3), and
40.8% of patients were alive at 1-year. The ORR for all patients was 22.5%; com-
plete response, 1.4% (n = 1); partial response, 21.1% (n = 15). Clinical benefit
was 43.6% (n = 31). Median PFS was 2.0 mos (95% CI, 1.4-2.6). Among the 56
pts who received at least 3 cycles (29 days) of therapy the median OS was 16.0
vs 1.0 mos. Five (7.0%) grade 3 ave-related adverse events, and no treatment-re-
lated death were reported. Conclusions: Ave is active and safe in pts with cis-unfit,
PD-L1+ve aUC and poor baseline characteristics. Clinical trial information:
NCT03891238. Research Sponsor: Alliance Merck-Pfizer.

440 Rapid Abstract Session

Final results of a multicenter prospective phase II clinical trial of gemcitabine
and cisplatin as neoadjuvant chemotherapy in patients with high-grade upper
tract urothelial carcinoma. First Author: Wesley Yip, Memorial Sloan
Kettering Cancer Center, New York, NY

Background: Neoadjuvant chemotherapy (NAC) has proven survival benefits for in-
vasive urothelial carcinoma of the bladder, yet its role in upper tract urothelial
carcinoma (UTUC) remains undefined. We conducted a phase II multicenter trial
of NAC with gemcitabine and cisplatin (GC) in patients with high-risk UTUC prior
to extirpative surgery to evaluate major outcomes of response, survival, and tolera-
bility. Methods: Eligible patients with defined criteria for high-risk localized UTUC
received four cycles of GC prior to surgical resection and lymph node dissection.
The primary study endpoint was pathologic response rate (defined as < pT2N0).
Patients with progressive disease prior or unable to proceed to surgery were con-
sidered treatment failures. Secondary endpoints included time to disease progres-
sion (PFS), overall survival (OS), and safety and tolerability. Results: Among 57
patients evaluated, 36 (63%) demonstrated pathologic response, meeting the pri-
mary endpoint of the study. A complete response was noted in 11 patients
(19%), defined as pT0N0. Forty patients (70%) tolerated all four cycles of GC,
and all patients proceeded to surgery. The 90-day ≥ grade 3 surgical complication
rate was 7.0%. With a median follow up of 42.3 months among survivors, six pa-
tients succumbed to disease. Two and five-year PFS were 76% (95% CI 66, 89)
and 61% (95% CI 47, 78). Two and five-year OS were 93% (95% CI 86, 100)
and 79% (95% CI 67, 94). Patients demonstrating pathologic response had im-
proved PFS and OS compared to those who did not (two-year PFS 91% vs 52%,
log-rank p < 0.001, two-year OS 100% vs 80%, log-rank p < 0.001). Conclu-
sions: NAC for high-risk UTUC demonstrates outcomes of favorable pathologic re-
sponse, is well tolerated requiring minimal delay to surgery without significant
perioperative complication risk, and thus should be considered a new standard of
care option for patients with high-risk UTUC. Better survival outcomes in patients
with favorable pathologic features after NAC indicate a potential clinical benefit
to this approach. Clinical trial information: NCT01261728. Research Sponsor:
U.S. National Institutes of Health, Other Foundation, Sidney Kimmel Center for
Prostate and Urologic Cancers.

441 Rapid Abstract Session

Tailored immunotherapy approach with nivolumab in advanced transitional
cell carcinoma (TITAN-TCC). First Author: Marc-Oliver Grimm, Department
of Urology, Jena University Hospital, Jena, Germany
Background: Nivolumab (nivo) is an approved 2nd line treatment after platinum-based che-
motherapy in metastatic urothelial carcinoma (mUC). Recent studies suggest improved out-
comes for dual checkpoint inhibition in mUC in particular with higher ipilimumab (ipi)
doses (nivo 1mg/kg + ipi 3mg/kg). TITAN-TCC uses a response-based approach starting with
4 doses of nivo (8 weeks) followed by nivo+ipi boosts in non-responders. Here we report co-
hort 2 of TITAN-TCC applying nivo1/ipi3 boost doses in patients after prior platinum-based
chemotherapy (2nd/3rd line). Methods: Between April 2019 and February 2021 83 patients
with histologically confirmed mUC (TITAN-TCC cohort 2) started with nivo 240mg Q2W in-
duction. After 4 doses and tumor assessment at week 8 (i) non-responders (stable (SD)/ pro-
gressive disease (PD)) received 2-4 doses nivo1+ipi3 while (ii) responders (complete (CR)/
partial response (PR)) continued with nivo maintenance but could receive nivo1+ipi3 for lat-
er PD. Primary endpoint was confirmed investigator-assessed ORR per RECIST1.1. Using a
Fleming single-stage phase II design 77 evaluable patients would provide a 90% power to
reject the null-hypothesis that ORR was ≤20% at a one-sided 5% type I error if the true
ORR was ≥35%. Secondary endpoints included activity of nivo monotherapy at week 8, re-
mission rate with nivo+ipi boosts, progression-free survival (PFS), overall survival (OS), and
safety. Results: Median follow-up time was 5.6 months. Of the patients, 78 (94%) were 2nd

line. Median age was 68 years (range 37-84) and 57 patients (69%) were male. ORR with
nivo monotherapy at first assessment (week 8) was 20.5%. Of the patients, 44 and 6 re-
ceived nivo+ipi boosts after week 8 and for later PD, respectively. Confirmed objective re-
sponse with nivo induction ± nivo+ipi boosts was achieved in 27/83 (32.5%) of the patients
(significant > 20%, p < 0.01). Patients with PD-L1 expression in ≥1% of tumor cells had a
numerically higher ORR (46% vs. 24% for PD-L1 negatives). Of the patients with initial SD
after nivo induction, 4/13 (31%) achieved response upon boost. Of the patients boosted for
PD, 9/37 (24%) improved. Median PFS was 1.9 months (95% CI 1.8-3.2), median OS was
7.6 months (95% CI 5.1-14.9). No new safety signals emerged. Conclusions: In patients af-
ter prior platinum-based chemotherapy treatment with nivo and nivo+ipi boosts in non-res-
ponders significantly improved ORR compared to the one reported for nivo as 2nd line
monotherapy. Patients with PD-L1 positive tumors appear to benefit most. Our study pro-
vides further evidence for the added value of high dose (3mg/kg) ipilimumab in mUC.
Clinical trial information: NCT0321977. Research Sponsor: Bristol Myers Squibb.

n (%) Nivo mono* Nivo ± Nivo+Ipi

Objective response rate (best overall response) 17 (20.5) 27 (32.5)

Complete response 2 (2.4) 6 (7.2)

Partial response 15 (18) 21 (25)

Stable disease 11 (13) 8 (9.6)

Progressive disease 51 (61) 46 (55)

Not evaluable/ not assessed 4 (4.8) 2 (2.4)

N = 83; * in first tumor assessment.

442 Rapid Abstract Session

Randomized phase II study of niraparib plus best supportive care (BSC)
versus BSC alone as maintenance treatment in patients with advanced
urothelial carcinoma (UC) whose disease did not progress after first-line
platinum-based chemotherapy (PBCT): The Meet-URO12 trial. First Author:
Francesca Vignani, Medical Oncology, Ordine Mauriziano Hospital, Turin,
Italy
Background: Niraparib is an oral inhibitor of poly ADP-ribose polymerase (PARP) en-
zymes. Based on the association of mutations in homologous recombination repair
(HRR) genes with platinum sensitivity, aim of this phase II trial was to compare mainte-
nance treatment with niraparib plus BSC vs. BSC alone in pts with advanced UC who
obtain objective response (OR) or stable disease (SD) with first-line PBCT. Methods:
Meet-URO12 is a randomized phase II multicentre trial enrolling pts with advanced
transitional cell UC, without evidence of progression after 4-6 cycles of first-line PBCT
(cisplatin or carboplatin). Pts were randomized (2:1) to experimental arm A (niraparib
300 or 200 mg daily according to body weight and baseline platelets, plus BSC) or con-
trol arm B (BSC alone). Primary endpoint was progression-free survival (PFS). 77 pts
were planned and 65 PFS events were needed to detect Hazard Ratio 0.57, with 80%
power and one-tailed alpha 0.1. Accrual was prematurely stopped due to availability of
avelumab in the same setting, and protocol was amended to perform analysis with ≥ 40
PFS events. Molecular characteristics, including alteration of HRR genes, were as-
sessed in formalin-fixed paraffin-embedded tumour samples using the FoundationOne
CDx assay. Results: Between Aug 2019 and Mar 2021, 58 pts were randomized in 14
Italian centers (39 assigned to arm A and 19 to arm B); 1 pt assigned to arm A did never
start niraparib. Median age was 69y (44-84); ECOG PS0 65.5%/ PS1 34.5%; best re-
sponse with PBCT OR 55.2%/ SD 44.8%. As of Aug 2021, after a median follow-up of
8.5 mos, 47 PFS events were recorded. Median PFS was 2.1 mos in arm A and 2.4 mos
in arm B (HR 0.92; 95%CI 0.49 – 1.75, p=0.81). 6-months progression-free rate was
28.2% and 26.3%, respectively. Time to treatment failure for pts who started niraparib
was 2.4 mos. Out of 47 pts with molecular info, 21 (44.7%) had HRR alterations: 6
(12.8%) known pathogenic mutations and 15 (31.9%) variants of unknown signifi-
cance. In pts with pathogenic mutations, median PFS was 2.0 mos in arm A and 1.9
mos in arm B. In pts with any HRR mutation, median PFS was 2.0 mos in arm A and
2.0 mos in arm B. Any grade≥3 treatment-emergent adverse event (AE) was reported in
25/38 pts (65.8%) in arm A and in 3/19 pts (15.8%) in arm B. 18/38 pts (47.4%)
needed dose reduction of niraparib. Most common AEs with niraparib were anemia
(50.0%, G3 10.5%), thrombocytopenia (36.8%, G3-4 15.8%), neutropenia (21.1%,
G3 5.3%), fatigue (31.6%, G3 15.8%), constipation (31.6%, G3 2.6%), mucositis
(13.2%, G3 2.6%), nausea (13.2%, G3 2.6%). Conclusions: Maintenance niraparib
plusBSCdidnotprolongPFS, ascomparedwithBSCalone, amongptswithurothelialcan-
cer without progression after first-line PBCT. Clinicaltrials.gov Identifier. NCT03945084.
Clinical trial information: NCT03945084. Research Sponsor: The study was supported
by Tesaro - GlaxoSmithKline with experimental drug and research grant.
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443 Poster Session

E-cigarette use and the risk of bladder and lung cancer. First Author:
Michael Joseph Herriges, The University of Toledo College of Medicine
and Life Sciences, Department of Pediatrics, Toledo, OH

Background: Electronic cigarette smoking and similar novel smoking modali-
ties have raised questions about their impact on various cancers compared
with traditional forms of tobacco smoking. Tobacco smoking has been con-
cretely proven to increase the risk of many cancers, including lung (LCa)
and bladder (BCa) cancer. To date, there is little data on how e-cigarette
smoking impacts the incidence of these cancers. We investigated whether
any disparities exist in the prevalence of LCa and BCa between various
smoking histories using a US nationally representative data source.Methods:
This cross-sectional survey-based US study included men and women aged
18+ from the National Health Interview Survey (NHIS) database between
2016-2018. Primary endpoint was self-reported occurrence of LCa and BCa
diagnosis. Multivariable logistic regression analyses assessed possible asso-
ciation of various covariates with diagnosis of these cancers. Results: Preva-
lence of BCa and LCa was higher in all smoking histories compared to never
smokers. Patients with a history of e-cigarette smoking vs. no history of e-
cigarette smoking were significantly younger at BCa diagnosis (56.87
[±9.86] vs. 65.00 [±12.60] years, p=0.001). Multivariable logistic regres-
sion models showed that a history of cigarette smoking and e-cigarette
smoking individually was associated with increased ORs of 2.476
(p≤0.001) and 1.577 (p≤0.001) for BCa diagnosis, respectively, and
4.589 (p≤0.001) and 1.614 (p=0.007) for LCa diagnosis, respectively.
Conclusions: Compared to never smokers, history of e-cigarette smoking was
associated with increased risk of LCa and BCa development and earlier BCa
diagnosis. Additional studies are needed to better define the public health
effects of these novel and unregulated products. Research Sponsor: None.

444 Poster Session

Association of household net worth with healthcare utilization in 90-day
window after radical cystectomy using real-world data. First Author:
Samuel L. Washington, University of California, San Francisco, San
Francisco, CA
Background: Radical cystectomy (RC) remains the gold standard for muscle invasive
bladder cancer yet confers significant healthcare costs. Prior work on the impact of
costs commonly relied on comparisons by insurance status (yes/no) and income, a par-
tial proxy for net worth, ie one’s net economic standing or value of financial assets mi-
nus liabilities. Few have examined the relationship between net worth and encounter
type. Methods: We identified commercially insured Black, White, Asian, and Hispanic
patients who underwent radical cystectomy between January 1, 2007 to April 10, 2021
in The OptumLabs Data Warehouse, a longitudinal, real-world data asset with de-identi-
fied administrative claims and electronic health record data. Demographics and costs
included household net worth, health plan costs, out of pocket costs, and total health-
care costs accrued from index admission to 90 days after. Multivariable logistic regres-
sion models were generated for each encounter type [acute inpatient, emergency
department (ED), outpatient, and office visit]. Odds ratios (OR) are presented with 95%
confidence intervals (CI) and p-values. A p value of <0.05 was deemed statistically sig-
nificant. Results: The study cohort was comprised of 141,903 patients (2.4% were
Black, 11.4% Hispanic, and 8.1% Asian). Household net worth categories were near
evenly distributed amongst the study cohort. Acute inpatient encounters harbored the
greatest health plan (mean $24,642.80, SD $57,218.41) and out of pocket costs
(mean $1,428.24, SD $2108). Office visits conferred the lowest health plan costs
(mean $1,126.78, SD $4,119.12) while ED visits had the lowest out of pocket costs
(mean $181.88; SD $399.65). Black patients harbored increased odds of an acute in-
patient encounter (HR 1.22, 95% CI 1.16-1.29) and ED encounter (HR 1.20, 95% CI
1.14-1.27) while Asian (HR 0.76, 95% CI 0.69-0.85, p<0.001) and Hispanic (HR
0.74, 95% CI 0.69-0.78, p<0.001) patients had lower odds of an outpatient encoun-
ter. Increasing household net worth was associated with decreasing odds of acute inpa-
tient or ED encounters, and greater odds of an office visit. Conclusions: Our study is the
largest cohort of commercially insured patients to examine variations in healthcare utili-
zation by net worth in the 90 days after radical cystectomy. Those with lower net worth
harbored greater risk of an acute inpatient encounter (and higher medical costs) while
those with the greater net worth had greater odds of office visits (and lower costs). Great-
er financial flexibility (i.e., net worth) continues to confer differences in healthcare utili-
zation (and lower healthcare costs), even within a commercially insured population.
Household net worth provides a more comprehensive assessment of patients’ financial
flexibility than income alone and functions as proxy for healthcare access and privilege
that could not be directly measured. Research Sponsor: None.

445 Poster Session

Longitudinal analysis of bladder cancer-specific mortality trends in the
United States. First Author: Sophia C. Kamran, Massachusetts General
Hospital, Boston, MA
Background: Bladder cancer is the most common malignancy of the urinary system. Advances
in diagnosis, imaging, and treatments have led to improvements in bladder cancer manage-
ment. Recent data demonstrate decreasing bladder cancer-specific mortality (BCSM) rates be-
tween 2014-2018 for both males and females, however, these trends have not been further
examined by race, ethnicity, or geographical location. Using a comprehensive dataset of BCSM
over 2 decades, we sought to evaluate differences in BCSM rates overall and by sex, race, eth-
nicity, location and urbanization category in the United States (US). Methods: Age-adjusted
mortality rates for bladder cancer (ICD10 code 67) were obtained for males and females of all
ages in the US from the Centers for Disease Control and Prevention Wide-ranging Online Data
for Epidemiologic Research database. BCSM rates from 1999-2019 were estimated using line-
ar regression. BSCM trends were evaluated by sex, race (White vs. Black), ethnicity (Hispanic
vs. Non-Hispanic), urbanization category, and census region. BCSM rates were compared by F-
test. Data analysis was performed using SAS 9.4. All p-values are based on a two-sided hypoth-
esis test with values < 0.05 considered statistically significant. Results: From 1999-2019,
age-adjusted BCSM rate overall has decreased linearly by (-)0.0073 per 100,000 population/
year (p< 0.05). Evaluating by sex, both female [(-)0.131] and male [(-)0.022] BCSM rates de-
creased yearly (p < 0.05). By ethnicity, male Hispanic and female Non-Hispanic patients had
significantly decreasing BCSM rates [(-)0.021 and (-)0.011, respectively, p < 0.05]. White pa-
tients had a slightly decreasing rate of BCSM [(-)0.0003, p = NS] while Black patients had an
increasing BCSM rate [(+)0.022, p < 0.05] – the difference between the two rates was signifi-
cant (p < 0.0001). BCSM rates were significantly decreasing in all census regions (Northeast,
Midwest, South, Midwest, p < 0.05). BCSM rate in micropolitan (rural) regions has increased
yearly [(+)0.006], and rate differences between rural vs large fringe metro (suburban) and vs
small metro (population < 250,000) categories, both with significantly decreasing BCSM
rates, were statistically significant (p = 0.03 and p = 0.047, respectively). Conclusions: Using
comprehensive data on BCSM in the United States over two decades, we demonstrate that the
overall mortality rate from bladder cancer has been decreasing. However, when disaggregating
age-adjusted BCSM by sex, race, ethnicity, census regions, and urbanization categories, signifi-
cant differences in mortality rates are found including worsening mortality for Black patients,
demonstrating that improvements in BCSM are not equitable across variables. Further evalua-
tion of these trends is important to understand how to target specific populations to improve
BCSM and overall outcomes for all patients with bladder cancer. Research Sponsor: None.

446

Evaluating therapeutic bladder cancer trial disparities in race/ethnicity. First
Author: Ishaan Iyer, University of California, Davis, Davis, CA
Background: Racial clinical trial disparities in bladder cancer outcomes remains a criti-
cal problem in the United States. This study sought to examine representation by race
and sex among therapeutic bladder cancer clinical trials that informs the standard of
care in bladder cancer management. Methods: Published clinical trial data that inform
clinical management were identified from the National Comprehensive Cancer Network
guidelines and by clinician input from 2009 to 2021. The characteristics of partici-
pants, including sex and race, were collected. Clinical trials were categorized by clinical
setting: metastatic bladder cancer (MBC), muscle invasive bladder cancer (MIBC), and
non-muscle invasive (NMIBC). Bladder cancer incidence by race were collected from
the Surveillance, Epidemiology, and End Results (SEER) Program. SEER incidence
data by race was compared to the racial/ethnic breakdown of bladder cancer clinical tri-
al participants and evaluated using hypothesis testing (chi-square). Results: A total of
28 clinical trials were assessed, with a pooled sample of 8003 participants. race was re-
ported for 1786 participants. A total of 17 clinical trials did not report race. The popula-
tion data from SEER details bladder cancer distributions as 89.52% White, 5.80%
Black, 0.33% American Indian/Alaska Native, and 4.36% Asian or Pacific Islander.
Chi-square analysis demonstrated significant differences in racial representation for
MBC (p< 0.0001) and NMIBC (p=0.0423) settings. No significant differences were ob-
served in the MIBC (p= 0.1954) setting. Conclusions: This study observed that the dis-
tributions of race in MBC and NMIBC clinical trials are different from that of the
population affected by bladder cancer. It is imperative for therapeutic cancer clinical
trials to achieve adequate representation to ensure standard of care therapies in bladder
cancer management benefits all. Research Sponsor: None.
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447 Poster Session

Identification of muscle-invasion status in bladder cancer patients using
natural language processing and machine learning. First Author: Ruixin
Yang, Durham Veterans Affairs Health Care System, Durham, NC
Background:Mortality from bladder cancer (BC) increases exponentially once it in-
vades the muscle. At the population level, accurate delineation of these patients
is challenging. Methods: To develop and validate a natural language processing
(NLP) model for automatically identifying muscle-invasive BC (MIBC) patients,
aiding in population-based BC research. All patients with a CPT code for transure-
thral resection of bladder tumor (TURBT) (N = 76,060) were selected from the
Department of Veterans Affairs (VA) Corporate Data Warehouse database. A sam-
ple of 600 patients (with 2,337 full-text notes) who had TURBT and confirmed
pathology results were selected for NLP model development (500 patients) and
validation (100 patients). Muscle-invasion (yes/no), unknown, or no cancer, were
confirmed by detailed chart review of pathology notes. The NLP performance was
assessed by calculating the sensitivity, positive predictive value (PPV), and overall
accuracy at the individual note and patient levels. Results: In the validation co-
hort, the NLP model had overall accuracy of 88% and 92% at the note and pa-
tient levels. Specifically, PPV and specificity for predicting muscle-invasion on
note level were 83% and 70%, respectively. The model classified non-muscle in-
vasive BC (NMIBC) with 98% sensitivity at both the note and patient levels. Al-
though the sensitivity for MIBC was 70% for note-level determination, the
sensitivity was 86% when evaluated at the patient level. When applying the mod-
el to 71,200 patients VA-wide, the model classified 13,642 (19%) as having
MIBC and 47,595 (66%) as NMIBC. The NLP model was able to identify invasion
status for 96% TURBT patients at the population level. Inherent limitations in-
clude relatively small training set given the size of the VA population. Conclusions:
This NLP model for identifying muscle-invasion at the population level had high
accuracy. The NLP model may be a practical and accurate tool for efficiently
identifying BC invasion status and may potentially aid in population-based BC re-
search in the VA. Research Sponsor: Department of Defense Peer Reviewed Can-
cer Research Program (PRCRP) Career Development Award.

448 Poster Session

Molecular residual disease (MRD) detection with a tissue comprehensive
genomic profiling (CGP)-informed personalized monitoring assay: An
exploratory analysis of the IMvigor-010 observation arm. First Author:
Amanda Young, Foundation Medicine, Inc, Cambridge, MA

Background: There is compelling rationale that detection of MRD following cura-
tive therapy may identify patients at high risk of relapse requiring intensified adju-
vant therapy. Combining MRD detection with CGP creates an opportunity to offer
MRD-guided treatment with precision cancer therapeutics. Here we analyze the
observation arm of the IMvigor-010 study to understand the genomics of resected
early stage bladder cancer and to validate CGP-informed personalized MRD de-
tection in circulating tumor DNA (ctDNA).Methods: Using the resected tumor, tis-
sue CGP was performed retrospectively with a 300+ gene assay, followed by MRD
detection using FoundationOne Tracker (F1T). Briefly, coding, synonymous, and
non-coding variants were selected from tumor tissue sequencing using an opti-
mized algorithm that filters out non-tumor derived variants (germline, clonal he-
matopoiesis derived, sequencing artifacts). Tumor-informed personalized
multiplex PCR-next generation sequencing (Natera) assay was designed and used
to detect and quantify variant allelic frequency (VAF) in ctDNA from 182 pa-
tients. ctDNA levels were reported in mean tumor molecules per mL of plasma.
F1T, a tissue-informed personalized monitoring assay, was performed on plasma
samples collected at an MRD timepoint a median of 11 weeks post-surgery. Re-
sults: At the MRD timepoint, ctDNA was detected in 66/182 (36%). Focusing on
the 66 ctDNA-positive patients, 58 had relapsed (88% PPV) at time of analysis.
Median disease-free survival (DFS) from randomization was 3 months in ctDNA-
positive vs not reached in ctDNA-negative population (HR = 5.7, 95% CI: 3.8-
8.6, p < .0001). Median overall survival (OS) was 13 months in ctDNA-positive
vs not reached in ctDNA-negative (HR = 5.7, 95% CI: 3.4-9.7, p < .0001). Po-
tentially actionable CGP findings included FGFR2/3 short variants (SVs) and fu-
sions (13%), ERBB2 SVs and amplifications (13%), PIK3CA SVs (20%),
CDKN2A SVs and losses (41%) and tumor mutational burden (TMB) ≥10 muta-
tions/Mb (35%). Conclusions: Tissue CGP-informed personalized MRD detection
can detect low levels of residual ctDNA in patients with resected early stage blad-
der cancer, identifying a population with inferior DFS and OS. This technologic
approach, synergizing regulatory-grade actionable CGP with ctDNA-based MRD
detection, creates new opportunities for precision adjuvant therapy across a range
of high-risk cancer types. Clinical trial information: NCT02450331. Research
Sponsor: Foundation Medicine, Inc.

449 Poster Session

Early changes in peripheral blood neutrophil-lymphocyte ratio (NLR) to
predict outcomes with immune checkpoint inhibitors (ICIs) for metastatic
urothelial carcinoma (mUC). First Author: Jonathan Thomas, Dana-Farber
Cancer Institute, Boston, MA
Background: ICIs have provided advances in the therapy of mUC. However, the objective deter-
mination of benefit from ICIs determined by radiographic imaging may take months and may
be confounded by pseudoprogression. Peripheral blood cells appear to reflect tumor microenvi-
ronment immune infiltrating cells. Given the known prognostic impact of baseline peripheral
blood NLR, we aimed to investigate dynamic early changes in NLR as a biomarker of benefit in
patients (pts) with mUC. Methods: Deidentified data from mUC pts who were treated with ICIs
at Dana Farber Cancer Institute from 2015 to 2020 were reviewed retrospectively. Demograph-
ic data (age, gender), setting (untreated vs. post-platinum), sites of metastasis, performance
status (PS), platelet count, and NLR at baseline and 3-4 weeks after initiating the ICI were col-
lected. We assessed the association of NLR at baseline and 3-4 weeks after starting the ICI
with any regression of tumor (ART) and overall survival (OS). A multivariable logistic regression
model and Cox proportional-hazards model was employed to identify the association of NLR
changes with ART and OS, respectively, using backward selection. Results: A total of 144 pts
were included. The median age was 76 years and 100 (69.3%) were male. Overall, 54.8%
(n=79) had ART and the median OS was 15.2 (12.2-23.5) months. 37.5% (n=54) were plati-
num naive and the remaining received post-platinum ICI therapy. In the multivariable models
(Table), an increase in NLR, defined as an increase in NLR by ≥1.0 from baseline at 3-4 weeks
was significantly associated with lower odds of ART (Odds Ratio (OR)= 0.80; 95% CI = 0.70-
0.90; p = 0.0004) and worse OS (HR = 1.08; 95% CI = 1.05-1.11; p < 0.0001). The pres-
ence of liver metastasis was associated with lower odds of ART (OR = 0.30; 95% CI = 0.13-
0.70; p = 0.006) and OS (HR 2.73; 95% CI 1.71 - 4.36; p<0.0001). Conclusions: Change in
NLR in the first 4 weeks after initiating ICI for mUC was associated with tumor regression and
survival in pts with mUC. Change in NLR may assist in early identification of benefit as well as
identification of pts who may have progression of disease. Further validation is warranted to fa-
cilitate the early discrimination of benefit from ICIs in pts with mUC. Research Sponsor: None.

ART OS

OR (95% CI) P-value HR (95% CI) P-value

NLR increase by ≥1 at 3-4
weeks

0.80 (0.70 -
0.90)

0.0004 1.08 (1.05 -
1.11)

<0.0001

Liver metastasis 0.30 (0.13 -
0.70)

0.006 2.73 (1.71 -
4.36)

<0.0001
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Comprehensive genomic profiling of urine DNA for urothelial carcinoma
detection and risk prediction. First Author: Keyan Salari, Massachusetts
General Hospital, Harvard Medical School, Boston, MA
Background: Clinical diagnosis and risk stratification of patients with urothelial carcinoma (UC)
remains a challenge, with high rates of recurrence and disease progression following treatment.
Urinary comprehensive genomic profiling (uCGP) has significant potential to aid in both diagno-
sis and prognostication of non-muscle-invasive and muscle-invasive disease. Methods: uCGP
was performed on urine specimens collected at 9 centers across the US from 577 subjects pri-
or to cystoscopy. 152 subjects were UC tumor positive (de novo and recurrence), 191 had a
history of UC but negative by surveillance cystoscopy at time of collection, and 234 were urolo-
gy control subjects undergoing cystoscopy without evidence of UC. Urine DNA was sequenced
and comprehensively profiled across 60 genes for 6 classes of mutations using the CLIA-vali-
dated UroAmplitude test. Disease detection and molecular grade (high grade vs. low grade) al-
gorithms were trained (n=345) and validated (n=232) in independent cohorts. Results: Among
UC tumor positives, grade distribution was 53% high grade, 41% low grade, and 6% unknown.
Stage distribution was Tis (5%), Ta (57%), T1 (16%), ≥T2 (15%), Tx (7%). 99% of tumor pos-
itive patients had one or more mutation identified. Interestingly, 69% of UC surveillance nega-
tive and 49% of urology controls also had at least one high impact mutation. The prevalence of
mutations among controls necessitates machine learning algorithms to classify disease status.
In validation, de novo tumor diagnosis demonstrated sensitivity of 93.8% and specificity of
89.4% and a NPV of 98.8% in urology controls. Recurrent tumors were detected with a PPV of
73.5%, sensitivity of 62.5% and specificity of 89.0% in patients with a history of UC. Molecu-
lar grading predicted high-grade with a PPV of 90.9% and a specificity of 96.7% compared to
pathology. Urinary TP53 mutations were enriched in ≥T2 tumors relative to Ta (OR=14.8
[95%CI 4.6-47.5], P=0.00001). Copy number alterations were also associated with increased
risk of muscle invasion, metastasis, and enriched for CIS relative to Ta tumors (≥T2: OR=6.4
[95%CI 1.8-22.9], P=0.019; CIS: OR=10.5 [95%CI 1.9-58.9], P=0.04). Conclusions: We de-
veloped and validated a uCGP test that provides robust noninvasive detection of UC across a di-
verse group of patients and clinical contexts, including non-muscle-invasive and muscle-
invasive UC. Mutations with actionable or prognostic value are found in most subjects. These
data suggest that uCGP classifies tumor presence with better performance than traditional uri-
nary biomarkers. Importantly, uCGP identifies genomic markers of muscle invasion, metastasis,
and CIS. With longer term follow-up, uCGP mutational profiles may reveal important prognostic
information regarding risk of disease recurrence and progression. Additional studies are under-
way to further support the generalizability of these findings. Research Sponsor: Convergent Ge-
nomics, U.S. National Institutes of Health.
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Inherited germline variants in urothelial cancer: A multicenter whole-exome
sequencing analysis. First Author: Wendy Kohlmann, Huntsman Cancer
Institute, University of Utah, Salt Lake City, UT
Background: Outside of Lynch syndrome, few genetic factors have been associated
with urothelial cancer (UC). This project seeks to describe the frequency of germ-
line variants in a multi-center UC cohort. Methods: Patients diagnosed with UC
from 1980 to 2019 and consented to the Total Cancer Care protocol by members
of the Oncology Research Information Exchange Network (ORIEN) were included
in the study. The ORIEN program includes a convenience sample of cases with
both germline and tumor samples available, though this analysis was germline
only. Whole exome sequencing data were analyzed using a GATK best practices
for germline variant analysis. A series of quality control (allele frequency > = 0.3,
read depth > = 20, genotype quality > = 20), annotation, functional impact (loss
of function/splicing), and region (cancer predisposition genes/pathways) filters
were applied to identify variants of significant consequence. Results: 348 exomes
were evaluated. This identified 60 variants classified as pathogenic/likely patho-
genic (P/LP) and 17 novel, high impact variants in genes associated with high,
moderate, or recessively inherited cancer risk in 77 individuals (22.1%). 15
(4.5%) had P/LP variants in genes associated with a high or moderate cancer
risk, and 10 (3%) of these variants were considered to be clinically actionable
with associated with cancer screening, risk reduction or treatment recommenda-
tions. The high/moderate risk genes with P/LP variants included CHEK2 (n = 5),
FANCM (n = 4), MSH6 (n = 2) and single cases of MSH2, BRCA2, ERCC3, and
BRIP1. The average age of diagnosis in those with and without a high/moderate
risk P/LP variant was 67.6 (57-80 yrs) and 68.9 (45-91 yrs). Family history of
cancer was reported for 73% of those with a germline LP/PV and 60% of those
without, but this trend was not significant (p = .44). Conclusions: Individuals with
UC have a high frequency of germline variants that warrant further study for asso-
ciation with cancer risk. A smaller, but significant portion also carry germline var-
iants that may be clinically relevant to them and/or family members. Currently UC
is not included in genetic testing criteria. This study adds to the growing body of
research indicating that diverse types of cancer patients harbor germline variants.
Strategies for expanding testing should be considered. Research Sponsor: Hunts-
man Cancer Institute and Oncology Research Information Exchange Network.
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The association of FDG PET/CT and NaF PET/CT with survival outcomes in
patients (pts) with metastatic genitourinary malignancies (mGU) treated with
cabozantinib + nivolumab +/- ipilimumab (CaboNivo +/- Ipi). First Author:
Nicholas I. Simon, Northwestern University, Chicago, IL

Background: This study determined the association of functional imaging parame-
ters obtained on FDG PET/CT and NaF PET/CT with OS for pts with mGU malig-
nancies treated on a phase I study with CaboNivo +/- Ipi. Methods: Pts on this
phase I study underwent sequential (1-hour apart) FDG PET/CT and NaF PET/CT
imaging at baseline and at first-restaging (8 weeks follow up). Scan semi-quanti-
tative parameters measures included: maximum standardized uptake value (SUV-
max), metabolic tumor volume (MTV), and total lesion glycolysis (TLG) for FDG
and MTV for NaF. Total lesion number was captured for all scans. The association
of imaging parameters and survival was determined with Kaplan-Meier curves.
Baseline values and percent change values were calculated. Results: 81 pts were
included in the analysis. 67 (83%) were males; Median age was 63 (range 25-
86); Histologically, 30 pts had urothelial carcinoma, 15 clear cell renal cell carci-
noma, 9 germ cell tumors, 8 urachal/adenocarcinoma, 8 prostate cancer, 3 penile
cancer, 3 squamous cell carcinoma, 3 renal medullary carcinoma, and 2 small
cell (1 bladder, 1 prostate). All 81 had a baseline FDG PET scan, 78 pts received
baseline NaF PET scans; 66 received both FDG PET and NaF PET baseline and
follow up scans. 957 total lesions were detected on FDG PET across all histolo-
gies, 87 liver (9%), 252 lung (26%), 152 bone (16%), 411 lymph node (43%),
and 55 other visceral metastases (6%). 414 total lesions were detected on NaF
imaging. Low vs high baseline FDG MTV (31 vs 11 months, p = 0.0002), TLG
(30 vs 11 months, p = 0.0004), Lesion number (49 vs 15 months, p = 0.0005),
and SUVmax (25 vs 12 months, p = 0.025), FDG lesion number decrease or no
change vs increase (24 vs 12 months, p = 0.0068), and low vs high baseline NaF
MTV (26 vs 16 months, p = 0.007), and lesion number (26 vs 16 months, p =
0.007) showed the strongest associations with OS. A multivariable Cox analysis
demonstrated that baseline FDG MTV (HR = 2.87, 95% CI 1.62-5.08, p =
0.0003) and FDG lesion number percent change (HR = 2.71, 95% CI 1.40-
5.24, p = 0.0031) were jointly associated with OS. Conclusions: Baseline func-
tional imaging parameters and percent change seen on follow imaging with FDG
PET and NaF PET are prognostic in mGU pts treated with CaboNivo +/- ipi. Addi-
tional parameters and histologic subsets will be presented. Research Sponsor:
U.S. National Institutes of Health.
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Vesical Imaging-Reporting and Data System (VI-RADS). First Author:
Shunsuke Ikuma, Nippon Medical School, Tokyo, Japan
Background: The VI-RADS has been widely used as diagnostic criteria for MRI to predict muscle-inva-
sive of bladder cancer (MIBC). The aim of this study is to evaluate the diagnostic performance of VI-
RADS in our hospital and the clinicopathological features of true positive (TP), false positive (FP), true
negative (TN), and false negative (FN) cases to identify possible factors for misdiagnosis. Methods: Of
the 286 patients who underwent TURBT at our hospital from January 2019 to October 2020, we se-
lected 129 consecutive cases who had performed preoperative enhanced mpMRI and diagnosed as
urothelial carcinoma pathologically. We defined VI-RADS score ≥4 as positive for MIBC. The clinico-
pathological features of TP, FP, TN, and FN groups were retrospectively analyzed and compared. Chi-
square test and Mann–Whitney U test were used for the test between the two groups. Results: VI-
RADS score in MIBC cases were 2 cases for ≤3 and 22 for ≥4, and in non-MIBC cases 91 cases for
≤3 and 14 for ≥4. The diagnostic performance of VI-RADS for MIBC was 92% for sensitivity, 87% for
specificity, 61% for positive predictive value, 98% for negative predictive value, 88% for accuracy
and the area under the curve (AUC) was 0.89. There were no statistical differences of age and %male
cases between TP (22 cases), FP (14), TN (91) and FN (2) groups. Pathological features of the (TP,
FP, TN, FN) groups were shown (table). TP had significantly larger tumor size than the other three
groups, and higher %G3, %tumor necrosis and %variant+ than FP and TN. FP group had significantly
larger tumor size than the TN. Conclusions: VI-RADS showed high diagnostic performance in predict-
ing MIBC. Our study showed that larger tumor size was a significant factor for overestimation, suggest-
ing the need for improved accuracy in cases with large tumor size. Research Sponsor: None.

Variable

Total TP FP TN FN p=value

(n=129) (n=22) (n=14) (n=91) (n=2) TP vs. FP
TN vs
FN TP vs FN TP vs TN FP vs FN

FP vs
TN

Mean age , yr
(range)

77(35-97) 76(61-90) 79(35-97) 73 85 0.346 0.1199 0. 3198 0.8904 0. 6321 0.0904

Sex (n)
Male 29 17 12 73 2
Female 7 5 2 18 0 0.5261 0.3507 0. 3219 0.7604 0.4489 0.7882

Tumor size n(%)
< 3cm 18 8 10 86 2
�3cm 18 14 4 5 0 0.0378(red) 0.6364 0.0525 <0.0001 0.2649 0.0174

Tumor mean size
(mm)

18.1 37.9 24.8 13.5 9 0.0026 0.3655 0.0245 <0.0001 0.0314 0.0002

median (mm) 14 36 22.5 11 9
Number of

tumors
single 29 20 9 70 2
Multiple 7 2 5 21 0 0.0792 0.3026 0.5462 0.2365 0.2023 0.6613

Urine cytology
n(%)

�Class? 21 12 9 71 1
�Class? 15 10 5 19 1 0.562 0.6589 0.9018 0.0654 0.7002 0.5819

Histology
grade,n(%)

Low (G1 or G2) 4 0 4 51 0
High G3 32 22 10 40 2 0.0038 0.0722 <0.0001 0.2649 0.2334
CIS
(+) 6 4 2 11 1
(-) 30 18 12 80 1 0.7579 0.1981 0.3352 0.465 0.276 0.8992

Tumor necrosis
(+) 10 9 1 7 0
(-) 26 13 13 81 2 0.0183 0.567 0.1586 0.0004 0.5991 0.1331

Invasive uro
urothelial
carcinoma
subtype
(Variant)

(+) 8 8 0 4 0
(-) 28 14 14 87 2 0.0023 0.6733 0.1908 0.0001 0.0528
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Effect of neoadjuvant chemotherapy (NAC) on patient preferences for
adjuvant treatment in muscle-invasive urothelial carcinoma (MIUC): A multi-
country discrete choice experiment (DCE). First Author: Edward I
Broughton, Worldwide Health Economics and Outcomes Research, Bristol
Myers Squibb, Princeton, NJ
Background: Patient preference is an important factor in selecting appropriate treatment
choices. Although underutilized, the standard of care for MIUC is with NAC, whereas ev-
idence for adjuvant therapy is less clear. With the introduction of novel adjuvant treat-
ments such as immune checkpoint inhibitors, treatment options are expected to
expand. This study examines whether preferences for adjuvant therapy is impacted in
MIUC patients receiving NAC. Methods: A cross-sectional, web-based survey included
patients ≥ 18 years old who self-reported being diagnosed with MIUC and underwent
radical cystectomy or nephroureterectomy without recurrence. Patients were recruited
from the US, UK, Canada, France, and Germany (May–Sep 2021). A DCE using 2 adju-
vant treatment profiles included 8 attributes: cancer-free survival, overall survival (OS),
hypothyroidism requiring life-long hormone therapy, risk of a serious adverse event (re-
quiring medical intervention/possible hospitalization), nausea, fatigue, diarrhea, and a
dosing regimen (frequency of treatment and monitoring); an opt-out option of no treat-
ment was also shown. Patients were grouped according to self-reported receipt of NAC.
Descriptive statistics and hierarchical Bayesian logistic model with estimated prefer-
ence weights were used. Relative importance estimates (mean ± standard error), or how
much the attribute ranges accounted for the variation in preferences, were computed
for each attribute. Bivariate comparisons used t-tests. Results: This interim analysis
identified 205 patients (70.7% of target sample; US, n = 99; Germany, n = 60; UK,
n = 31; Canada, n = 14; France, n = 1). Of 82 patients (40.0%) receiving NAC, 32.7%
were patients > 65 years and 55.1% were male; receipt of NAC did not differ by age
(P = 0.248) or sex (P = 0.731). Patients were willing to accept increased risk in toxic-
ities for increased treatment efficacy. Specifically, mean relative importance of treat-
ment attributes showed that difference in median OS (25 months compared to 78
months) was most important (34.6% ± 1.6), although less so for those who did not re-
ceive NAC (30.2% ± 2.4 vs 37.5% ± 2.0; P = 0.022). Patients chose an adjuvant treat-
ment option over ‘no treatment’ 91% of the time, with similar findings by NAC status.
Conclusions: Preliminary data indicates that receipt of NAC impacts preferences for ad-
juvant treatment attributes. However, regardless of these attributes, patients still pre-
ferred adjuvant treatment over none. These results suggest that providing standard of
care NAC does not reduce patient preference for adjuvant therapy; rather, patient pref-
erences for adjuvant treatment attributes vary by treatment history, with implications for
improving quality of care and outcomes. Research Sponsor: Bristol Myers Squibb.
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Long-term cost comparisons of radical cystectomy versus trimodal therapy
for muscle-invasive bladder cancer. First Author: Vishnukamal Golla, Duke
University, Durham, NC
Background: Earlier studies on the cost of muscle-invasive bladder cancer treat-
ments are limited to short-term periods of cost. Our study objective is to compare
the 2- and 5-year costs associated with trimodal therapy (TMT) versus radical cys-
tectomy (RC) benchmarked against costs for patients who received no curative
treatment. Methods: This cohort study used the Surveillance, Epidemiology, and
End Results (SEER)-Medicare database. Medicare expenditures were summed
from inpatient, outpatient, and physician services within 2 and 5 years of diagno-
sis to determine total costs Total Medicare costs at 2-and 5-years following TMT
versus RC were compared using inverse probability of treatment-weighted (IPTW)
propensity score models. Results: A total of 2,537 patients aged 66-85 years di-
agnosed with clinical stage T2-4a muscle-invasive bladder cancer from January
1, 2002 through December 31, 2009. Total median costs for patients that re-
ceived no definitive/systemic treatments (RC, TMT, radiotherapy alone, or chemo-
therapy alone) were $73,780 vs. $88,275 at 2-and 5-years respectively. Total
median costs were significantly higher for TMT than RC at 2-years ($372,839 vs.
$191,363, p<0.001) and 5-years ($424,570 vs. $253,651, p<0.001), respec-
tively. TMT had higher outpatient median costs than RC (2-yr: $318,221 vs.
$100,900; 5-yr: $367,092 vs. $146,561) with significantly higher costs largely
associated with radiology, medications, pathology/laboratory, and other profes-
sional services. Conclusions: TMT vs. RC was associated with higher long-term
costs among patients with muscle-invasive bladder cancer largely driven by out-
patient expenditures. Reduction in costs associated with radiology, medications,
pathology/laboratory, and other professional services may improve the value of
TMT. Research Sponsor: Department of Defense Peer Reviewed Cancer Research
Program (PRCRP) Career Development Award (W81XWH1710576) and the Her-
zog Foundation.

Medicare Costs (USD) associated with radical cystectomy and trimodal therapy following bladder cancer diagnosis.

Years

Median, $

Hodges-Lehmann Estimate (95% CI)

Radical Cystectomy Trimodal Therapy

Total Inpatient Outpatient Total Inpatient Outpatient

2 191,363 62,240 100,900 372,839 33,631 318,221 127,815 (112,663-142,966)

5 253,651 75,499 146,561 424,570 45,223 367,092 124,466 (105,711-143,221)
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Disease management and frontline treatment of locally advanced or
metastatic urothelial (la/mUC) carcinoma: The U.S. physician PARADIGM
study. First Author: Shilpa Gupta, Taussig Cancer Institute, Cleveland
Clinic Foundation, Cleveland, OH
Background: The treatment landscape for la/mUC is evolving. Data on current real-world treat-
ment trends in la/mUC are limited. This study assessed US physician treatment decision-mak-
ing and prescribing patterns using qualitative interviews (QIs). Methods: First, a targeted
literature search (TLS) evaluated published abstracts from January 2018 to March 2021.
Then, in July 2021, QIs with 15 US medical oncologists/urologists were conducted based on
the TLS findings. Physicians were recruited for a 60-minute, 1-on-1 phone interview. Physi-
cians had to be in practice ≥1 year post fellowship, a board-certified oncologist/urologist, and
managed ≥1 la/mUC patients who received first-line (1L) systemic therapy in the past 6
months. Results: Seven published US retrospective studies found relatively low utilization of 1L
systemic therapy with 40%-65% of la/mUC patients not treated; high attrition rates reported
with only 15%-40% of 1L patients receiving second-line (2L) therapy. The TLS included pa-
tient data collected primarily through 2017 and did not capture current systemic treatment
patterns for recently approved therapies. QI respondents were community oncologists (n = 8),
academic oncologists (n = 4), and community urologists (n = 3). The average number of la/
mUC patients seen in the past 6 months was 23 per physician. Physicians estimated that
≥75% la/mUC patients are currently being treated with systemic therapy, with all oncologists
prescribing 1L immunotherapy (IO) maintenance to eligible patients (n = 10 prescribing avelu-
mab for ≥90%). According to 11 respondents (73%), the proportion of systemic-treated pa-
tients has increased in recent years with the availability of IO and novel therapies. Top reasons
for not prescribing systemic therapy were poor performance status (73%), old age (67%), pa-
tient preference (53%), and comorbidities (47%). Physician-reported 1L regimens adminis-
tered were 41% carboplatin-based, 37% cisplatin-based, 17% single-agent IO, and 4%
nonplatinum chemotherapy. Top criteria impacting 1L regimen choice were renal function
(100%), performance status (75%), neuropathy (75%), and age (50%). IO was typically re-
served for patients who were platinum ineligible or refused chemotherapy. Ten oncologists re-
ported that 60%-80% of 1L la/mUC patients received a 2L treatment. Conclusions: From the
QIs, physicians reported higher treatment rates compared to the TLS; however, our physician
sample was small, and the TLS included patient data through 2017 and thus did not capture
current systemic treatment patterns. Findings suggest that, over time, the proportion of US la/
mUC patients treated with/eligible for 1L systemic therapy has increased, including IO mainte-
nance, as well as for subsequent lines due to increased treatment options after 2017. A quanti-
tative survey of 150 medical oncologists is planned next for this study. Research Sponsor: the
healthcare business of Merck KGaA, Darmstadt, Germany (CrossRef Funder ID: 10.13039/
100009945), Pharmaceutical/Biotech Company.
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Criteria used to determine platinum eligibility and first-line (1L) treatment
(tx) patterns among platinum-eligible (PE) and -ineligible (PI) patients (pts)
with metastatic urothelial cancer (mUC) in France, Germany, Spain, Italy,
and the United Kingdom (Eu5). First Author: Neil Milloy, Adelphi Real
World, Bollington, United Kingdom
Background: European Society for Medical Oncology (ESMO) guidelines recommend tx for mUC
based on cisplatin and platinum eligibility. To date, most real-world analyses have not included
physician-confirmed eligibility status. This study collected mUC patient data in Eu5 and sum-
marized the criteria used in the real-world setting to determine PE and 1L tx prescribed based
on PE. Methods: Data were drawn from the Adelphi mUC Disease-Specific Programme, a real-
world point-in-time study conducted from November 2020 to April 2021. Oncologists and urol-
ogists were enrolled in the study and recruited the next 8 eligible pts who came for a consulta-
tion. Demographic, clinical characteristics, platinum eligibility, and tx patterns were collected.
Results: Physicians provided data on 1,868 mUC pts who were receiving or had completed 1L
tx and had a known PE status as determined by a physician prior to 1L tx. Renal function con-
tributed to physicians’ platinum eligibility decisions for 72% of pts; ECOG score and age were
used in 59% and 38% of pts, respectively. The mean (SD) age was 69.1 (7.88) years and 73%
were men. At initial mUC diagnosis (dx), 25% were PD-L1–positive, 17% were PD-L1–nega-
tive, and 58% had either unknown PD-L1 status or were not tested. 87% of pts were PE (55%
were eligible for cisplatin and carboplatin; 31% were cisplatin ineligible), and 13% were PI.
PE pts who were eligible for cisplatin and carboplatin were younger than cisplatin ineligible
and PI pts (66.6, 71.9 and 73.1 years, respectively). The percentage of pts with ECOG 0 or 1
at dx was 92%, 79%, and 67% for cisplatin and carboplatin eligible, cisplatin ineligible, and
PI pts respectively. Conclusions: Only a small proportion of pts were classified as PI. The majori-
ty of PE pts received guideline-recommended tx with platinum-based regimens in the 1L. Over-
all, there was limited use of immune checkpoint inhibitor tx in the 1L, with use observed
primarily among PI pts. Some guideline deviations were observed, including pts deemed PI
who still received platinum-based chemotherapy. Recently, ESMO guidelines were updated to
include avelumab for 1L maintenance tx in PE pts. Future studies should evaluate concordance
with updated guideline recommendations in PE pts and rationale for guideline deviations.
Research Sponsor: Pfizer, Pharmaceutical/Biotech Company.

ICI, immune checkpoint inhibitor.

1L regimen received n (%)*

PE PI

Cisplatin AND carboplatin
eligible n=1,036

Cisplatin ineligible BUT
carboplatin eligible n=584

Cisplatin AND carboplatin
ineligible n=248

1L cisplatin-based regimen, 962 (51) 894 (86) 27 (5) 41 (17)

1L carboplatin-based regimen, 580 (31) 47 (5) 502 (86) 31 (12)

1L immune ICI monotherapy, 190 (10) 51 (5) 37 (6) 102 (41)

1L any chemotherapy (excluding platin-
based and ICIs), 101 (5)

26 (3) 9 (2) 66 (27)

Other, 35 (2) 18 (2) 9 (2) 8 (3)
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Response to neoadjuvant chemotherapy in histologic variants of bladder
cancer. First Author: Caroline Viala, CHU Nantes, Nantes, France
Background: Localized muscle invasive bladder carcinoma is mostly treated with
neoadjuvant chemotherapy (NAC) before surgery in order to improve the outcome.
Urothelial carcinoma (UC) is the most frequent histological type. Histological var-
iants (pure or mixed) occur in 10% of bladder carcinoma. There is a lack of data
on NAC efficacy for these histological subtypes. In this study, we evaluated the
histologic response to NAC in the variant population of bladder cancer. Methods:
Patients from 2 french hospitals (CHU de Nantes and ICM) treated with NAC for
bladder cancer from 2010 to August 2021 were included in this retrospective
study. We compared response to NAC between UC and histologic variants (pure
or mixed) on cystectomy piece. The histological response was defined by the tu-
mor downstaging after NAC (≤pT1Nx). We also collected the pathological com-
plete response (pCR), which was defined by no residual tumor on the cystectomy
piece. Results: 87 patients were included. 31 patients harbored a variant pattern:
7 squamous component, 3 adenocarcinoma component, 5 micropapillary compo-
nent, 2 sarcomatoid component, 4 neuroendocrine carcinoma, 4 nest, 1 lym-
phoepithelial carcinoma, 2 giant cell, 1 undifferentiated, 1 micropapilallary and
adenocarcinoma component and 1 adenosquamous component; 56 were conven-
tional UC. NAC was MVAC in 77% of patient in the variant group, and 82% in the
UC group. Others chemotherapy drugs were used as gemzar cisplatine, and plat-
ine etoposide. Downstaging was observed in 55% of patients in the variant group
(17/31) and in 59% in the UC group (33/56). The difference was not statistically
significant (p <0,44). pCR was observed in 39% of patients in the variant group
(12/31) and 43% in the UC group (24/56), the difference was not significant (p<
0.44). Conclusions: NAC can be effective in the histologic variant population of
bladder carcinoma, nevertheless these data could be confirmed in a larger cohort.
Research Sponsor: None.
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Impact of FDA label change on immunotherapy for metastatic urothelial
cancer (mUC) and subsequent changes in mortality. First Author: Daniel
Vader, University of Pennsylvania, Philadelphia, PA
Background: In May 2017, atezolizumab and pembrolizumab (IO) received accelerated approv-
al for first-line treatment of cisplatin-ineligible patients with mUC, irrespective of PDL1 test
status. In June 2018, the FDA and EMA restricted IO to cisplatin-ineligible patients with PDL1
positive tumors based on early review of data from confirmatory trials which suggested de-
creased overall survival in patients with PDL1 negative tumors treated with IO. We assessed the
impact of the FDA label change on clinical outcomes of mUC patients in routine care.Methods:
We conducted a controlled interrupted time series analysis using the US Flatiron Health elec-
tronic health record-derived de-identified database. The study sample included patients from
280 cancer clinics nationwide diagnosed with mUC and compared patients potentially impact-
ed by the label change (cisplatin ineligible patients initiating first-line IO or carboplatin-based
chemotherapy) to a comparator group who would have been unaffected by the label change (pa-
tients initiating first-line cisplatin-based chemotherapy) from 01 April 2017 to 17 May 2018
(pre-label change) and 20 June 2018 to 01 March 2020 (post-label change), excluding a 30-
day wash out period encompassing the time-period between the initial FDA safety alert (18
May 2018) and the official FDA label change (19 June 2018). We used Cox regression to esti-
mate adjusted pre-/post-label change related mortality differences in patients receiving carbo-
platin-chemotherapy or IO, accounting for secular changes in survival through comparison with
the cisplatin comparator group. Results: The study included 829 patients with mUC initiating
treatment in the pre-label change period (582 IO or carboplatin, 247 cisplatin) and 1,184 pa-
tients in the post-label change period (849 IO or carboplatin, 336 cisplatin), respectively. The
use of IO, carboplatin, and cisplatin was similar across time-periods (pre-label change: 44.4%,
25.8%, and 29.8%; post-label change: 48%, 23.6%, 28.4%); while PD-L1 testing increased
(6.6% to 28.1%). In adjusted models, there were no differences in survival in any of the groups
following the FDA label change policy (table). Conclusions: The U.S. FDA label restriction on
first-line immunotherapy was associated with increased PD-L1 testing but was not associated
with changes in treatment patterns or improved mortality among patients with mUC. Research
Sponsor: Merck & Co, Inc.

Pre- vs post- FDA label change policy

Mortality Hazard Ratio (HR) (95%
CI) P

% Difference in 24 mo survival
probability P

Cisplatin 1.03 (0.83 – 1.29) 0.764 -1.2 (-27.3, 25.0) 0.930

Carboplatin or IO 1.02 (0.88 – 1.18) 0.795 -0.7 (-18.6, 17.3) 0.944

Difference-in-
differences

0.99 (0.77 – 1.27)* 0.912 0.5 (-13.2, 14.2) 0.942

*Interaction HR, corresponding to the ratio of ratios on the HR scale, an estimate of the multiplicative difference in the pre/post change
between treatment groups.

460 Poster Session

Impact of COVID-19 on cancer caregivers: Results from the Global Carer
Well-being Index. First Author: Karen V.L. Turpin, EMD Serono, Canada,
Mississauga, ON, Canada
Background: Caregiver burden has been intensified by the COVID-19 pandemic. The
Carer Well-being Index is a global research study commissioned by Embracing
Carers, a partnered initiative with nine global caregiving organizations. The study
sought to explore and delineate the impact of the pandemic on the health and well-
being of caregivers across the globe, including those caring for persons with cancer.
Methods: The survey was conducted via online and phone methodologies in Septem-
ber and October 2020, with over 9,000 unpaid carers across 12 countries, includ-
ing the United States and Canada. Unpaid carers were defined as those who care for
someone with a long-term illness (e.g., cancer), physical disability (e.g., spinal cord
injury), or cognitive/mental condition (e.g., Alzheimer’s). The base sample size for
cancer caregivers from the global surveyed population was n=1035. Statistically
significant differences between cancer carers and non-cancer carers were evaluated
using the Chi-square test with p ≤ 0.05. Results: 63% of all caregivers were women,
with a 60/40 female to male split in the cancer carer group. While the average age
of started caregiving was 37.2 years, and 39.0 in cancer carers, caregivers caring
for someone with cancer were more likely than the average caregiver to be in the
60+ age group. Compared to non-cancer caregivers surveyed, a higher percentage
of cancer caregivers became carers in the last year (26 vs 13% of non-cancer care-
givers). Providing emotional support, managing doctor appointments, preparing
meals, home maintenance and housekeeping, transportation, and giving/managing
medications were more likely to be among cancer caregivers’ primary responsibili-
ties, compared to non-cancer caregivers. Cancer carers were significantly more likely
than non-cancer carers to have reported negative impacts because of COVID on their
emotional/mental, physical, and financial health, and paid work responsibilities.
Overall, cancer caregivers were significantly more likely to report that COVID has
made caregiving harder than non-cancer caregivers (71 vs 63%), and were more
likely to report never receiving support from a variety of organizations, such as insur-
ance organizations (71 vs. 66% non-cancer caregivers) and local/state government
(73 vs. 66%). Of note, cancer carers were more likely to report a positive impact on
the relationship with the person being cared for (61 vs. 56%). Conclusions: These
results highlight the burdens that have been intensified for cancer carers. Actions
are needed to help with health and well-being such as offering and promoting men-
tal health services, respite care; providing financial support to take leaves from paid
work, access to equipment and services such as housecleaning. By working together
with health care providers, organizations, and government on these types of initia-
tives, the burden upon cancer caregivers can be lessened. Research Sponsor: EMD
Serono (CrossRef Funder ID: 10.13039/100004755).

461 Poster Session

Real-world evidence from a single U.K. cancer center for atezolizumab in
second-line setting in advanced urothelial cancer: Moving beyond clinical
trials. First Author: Syed A. Hussain, Department of Oncology and
Metabolism, University of Sheffield, Sheffield, United Kingdom
Background: Atezolizumab is approved for use in advanced urothelial cancer in
second line setting after platinum based chemotherapy. We conducted a retro-
spective study to evaluate clinical outcomes in patients treated in a single UK
cancer centre with Atezolizumab for advanced urothelial cancer. Methods: Data
was collected from electronic records for patients treated with Atezolizumab for
advanced urothelial cancer patients between January 2019 to June 2021. Pa-
tients with histologically proven advanced urothelial cancer , PS 0-1, GFR > 30
ml/min by Cockcroft-Gault formula, who had progressed after platinum based
chemotherapy were eligible. Maximum duration of treatment allowed was 24
months as per National Cancer Drugs Fund criteria. Initially 3 weekly cycles using
Atezolizumab at a dose of 1200 mg was used, patients received 4 weekly dose
once 1680 mg dose was available. Kaplan Meier survival estimates were used to
calculate progression free survival and overall survival. Results: 32 patients re-
ceived Atezolizumab between Jan 2019 to June 2021. The mean age was 70.6
years (range 44-88). 10 patients had ECOG PS 0, 22 patients had PS 1. Male
19, Female 13. At the time of analysis, 9 out of 32 patients were alive, 2 patients
had completed 24 months of treatment and had no evidence of disease progres-
sion. Total 297 cycles of Atezolizumab were delivered (190 cycles were delivered
at 3 weekly intervals, while 107 were delivered 4 weekly). The median progres-
sion free survival was 24.290 weeks (95% CI: 23.202-25.378), and the median
overall survival was 40.860 weeks (95% CI: 19.788-61.932). 10 patients
(31.2%) were alive at 12 months, 8 patients (25%) were alive at 18 months. The
number of patients with toxicity of grade ≥3 were 4.There were no treatment relat-
ed deaths. Conclusions: Atezolizumab is effective and well tolerated in patients
with advanced urothelial cancer in second line setting. Durable responses were
noted with 25% of patients alive at 18 months. Research Sponsor: None.

462 Poster Session

Impact of selection bias on outcomes in veterans with muscle-invasive
bladder cancer receiving bladder preserving trimodality therapy. First
Author: Abhishek Kumar, Duke University, Durham, NC

Background: Retrospective studies using large registries comparing outcomes be-
tween radical cystectomy (RC) with or without neoadjuvant chemotherapy (NAC)
to trimodality therapy (TMT), which includes transurethral resection of bladder tu-
mor followed by chemoradiation, often cannot distinguish whether patients re-
ceiving TMT were eligible for cystectomy but declined or simply ineligible for
cystectomy. The objective of this study was to compare survival outcomes of pa-
tients with MIBC receiving TMT stratified by whether they were cystectomy-eligi-
ble to patients receiving RC +/- NAC. Methods: We used the national Veterans
Affairs’ (VA) database to identify patients diagnosed between 2000-2017 with
urothelial histology, MIBC (T2-4a/N0-3/M0) who underwent RC or TMT. Overall
survival (OS) was evaluated with multivariable Cox proportional hazards model.
Bladder cancer-specific mortality (BCSM) was evaluated with multivariable Fine-
Gray regression. We conducted a chart review of clinical notes to ascertain if pa-
tients were eligible for cystectomy. Results: Overall 2306 Veterans with MIBC
were included: 1472 (64%) with RC without NAC, 506 (22%) with RC-NAC,
107 (4.6%) with TMT eligible for RC, and 221 (9.4%) with TMT ineligible for
RC. Median follow up time was 4.7 years. Patients receiving RC were on average
10 years younger, had higher creatinine clearance, and fewer comorbidities than
those receiving TMT. Cystectomy-eligible TMT patients had higher creatinine
clearance and fewer comorbidities than those ineligible for cystectomy. On multi-
variable analysis, compared to RC-NAC, TMT in cystectomy-eligible patients was
associated with similar OS (hazard ratio [HR] 0.99; 95% confidence interval [CI]
0.76 - 1.28; p = 0.93) and BCSM (HR 1.02; 95% CI 0.71-1.47; p = 0.91).
Compared to RC-NAC, TMT in cystectomy-ineligible patients was associated with
inferior OS (HR 1.39; 95% CI 1.13 - 1.71; p = 0.002) and BCSM (HR 1.61;
95% CI 1.23 - 2.10; p < 0.001). Conclusions: There is a significant selection
bias among patients with MIBC receiving TMT. Cystectomy-eligible patients re-
ceiving TMT likely have similar survival outcomes as those receiving RC. Compari-
sons between RC and TMT in large registry data that lack information regarding
eligibility for cystectomy in the TMT arm may be unreliable. Research Sponsor:
U.S. National Institutes of Health.
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463 Poster Session

Contemporary treatment and survival differences in patients with urothelial
versus nonurothelial bladder and upper tract carcinomas: Analyses from the
National Cancer Database (NCDB). First Author: Jeanny B. Aragon-Ching,
Inova Schar Cancer Institute, Fairfax, VA
Background: Non-urothelial bladder and upper tract cancers are known to have worse
prognosis than urothelial cancers. Further descriptive analyses of patterns of demo-
graphic presentation, stage, metastases and response to chemotherapy and immuno-
therapy are explored through the NCDB database. Methods: The primary objective of
this retrospective review is to evaluate trends and differences between upper tract uro-
thelial cancers (UTUC) versus non-urothelial (nUTUC) histologies (squamous, sarcoma-
toid, small cell or neuroendocrine, adenocarcinoma) and bladder urothelial cancer (UC)
and bladder non-urothelial cancer (nUC) and compare the demographics, disease char-
acteristics, treatment, incidence of stage and survival according to NCDB. Results: Data
from diagnosis in year 2004 – 2017 were extracted from the NCDB. A total of 649939
cases of whom 630423 were urothelial and 19516 were non-urothelial for both bladder
and upper tract cancers were identified. More men were diagnosed with urothelial carci-
noma, UTUC (62%) and bladder UC (75%). The median age was similar for both
groups, 71.4 years (UC) and 70.1 years (nUC). Majority were Caucasian at 91.6% (UC)
and 85.7% (nUC) while African-American patients consisted of 5.26% in the UC and
10.8% in the nUC cohorts. Primary surgery occurred more frequently in the UC cohort
(94.7%) compared to the nUC (87%). More patients were diagnosed with stage IV can-
cer in the nUC group (21.9%) compared to UC at 4.6%, and overall survival was slightly
worse with nUC for stage IV cancers with median OS of 7.92 mos (CI, (7.75, 8.08) for
UC vs 6.14 mos (CI, (5.78, 6.47) nUC; logrank p = < 0.001, although the biggest nu-
meric difference was in the stage 0 and stage I patients with mOS of 110.13 mos (CI,
109.44, 110.82) versus 46.09 mos (CI, 42.09, 50.66), p < 0.001. Use of chemother-
apy resulted in improved overall survival in the UC group with mOS of 73.53 mos (CI,
72.61, 74.41) compared to nUC at 17.28 mos (CI, (16.59, 17.87), p < 0.0001 and
use of immunotherapy similarly yielded improvement in the UC group with mOS of
115.98 mos (CI, 114.33- 117.65) compared to nUC at 64.49 mos (CI, 45.67,
88.51); p < 0.0001. Conclusions: Urothelial cancer of both bladder and upper tract ori-
gin compared to non-urothelial cancers tend to have better prognosis in both presenta-
tion at diagnosis and with early stage cancers as well as treatment in advanced stages
with chemotherapy or immunotherapy, highlighting the need for better therapeutic
strategies for non-urothelial cancers. Research Sponsor: None.

464 Poster Session

Management, surveillance patterns, and costs associated with low-grade
papillary (Ta) nonmuscle-invasive bladder cancer. First Author: Kelly K.
Bree, MD Anderson Cancer Center, Houston, TX
Background: Low-risk non-muscle invasive bladder cancer (NMIBC) is associated
with extremely low rates of progression and cancer-specific mortality, however,
these patients may often receive non-guideline recommended and potentially
costly surveillance and treatment(s). We sought to describe current surveillance
and treatment practices, oncologic outcomes, and cost of care for low-grade pap-
illary (LG Ta) NMIBC and identify predictors of increased cost of care. Methods:
This population-based cohort study identified 13,054 patients diagnosed with LG
Ta tumors in the Surveillance, Epidemiology and End Results-Medicare linked da-
tabase from January 1, 2004 through December 31, 2013. The primary outcome
was to characterize trends in population-level surveillance and treatment practice
patterns over time among LG Ta patients. The secondary outcomes were recur-
rence, progression, and costs of care. Results: Of the 13,054 patients who met in-
clusion criteria, 9,596 (73.5%) were male and 3,485 (26.5%) were female, with
a median age of 76 (Interquartile Range (IQR): 71–81) years. Rates of surveil-
lance cystoscopy increased over the study period (79.3% to 81.5%, p = 0.007)
with patients undergoing a median of three cystoscopies per year (IQR: 2–4).
Rates of upper tract imaging utilization also increased, namely the use of comput-
ed tomography (CT) or magnetic resonance imaging (MRI) (30.4% to 47%, p <
0.001), with most patients undergoing a median of two imaging tests per year.
Similarly, the use of urine cytology or other urine biomarkers also increased
(44.8% to 54.9%, p < 0.001). Rates of compliance with current guidelines de-
creased over time suggesting overutilization of all surveillance testing modalities.
A total of 17.2% of patients received intravesical bacillus-Calmette Guerin (BCG)
and 6.1% received intravesical chemotherapy (excluding single perioperative
dose). Among all LG Ta patients, 1.7% and 0.4% experienced disease recurrence
and progression, respectively. Total annual median costs of LG Ta surveillance
and care increased 1.6-fold from $34,792 to $53,986 over the study period,
with increased expenditures noted among those with disease recurrence
($53,909 and $76,669). Conclusions: Despite low rates of disease recurrence or
progression, rates of surveillance testing increased during the study period. Annu-
al cost of care increased over time, particularly among patients with recurrent dis-
ease. Efforts to improve adherence to current practice guidelines, with the focus
on limiting overutilization of surveillance testing and overtreatment, may mitigate
associated rising costs of care. Research Sponsor: Department of Defense Peer
Reviewed Cancer Research Program (PRCRP) Career Development Award
(W81XWH1710576).

465 Poster Session

Regional trends in the cost of transurethral bladder tumor resection in the
outpatient and physician office setting. First Author: Fotios Kokkotos,
Artisan Healthcare Consulting, Waltham, MA
Background: TURBT is the standard surgical procedure for diagnosis, staging, and initial
treatment of non-muscle invasive bladder cancer. This study aimed to identify current
geographic trends associated with the use and cost of TURBT in Medicare beneficiaries.
Methods: The Medicare Limited Data Set 100% sample of outpatient and 5% sample of
carrier claims data from Q1 2019 to Q3 2020 was used for analysis. Patients who
underwent TURBT were identified using CPT codes (55234, 52235, 52240). An analy-
sis of variance (ANOVA) test was run comparing the difference in average claim payment
amount, average beneficiary payment to physician, and average allowed charge amount
between each region (West, Midwest, Northeast, and South). If the ANOVA test found a
significant difference between regions, a t-test was run for all combinations of regions.
Results: In the outpatient setting, we identified a total of 92,938 TURBT procedures be-
tween 2019 and Q3 2020, including 23,039 (Midwest), 19,890 (Northeast), 33,379
(South), and 16,630 (West). The average Medicare claim payment amount was $2,755
overall, $2,566 (Midwest), $2,866 (Northeast), $2,497 (South), and $3,092 (West).
Beneficiaries paid an average of $605 in the Midwest, $673 in the Northeast, $572 in
the South, and $697 in the West. The average total charge was $7,343, $7,189,
$8,510, and $10,028 in the Midwest, Northeast, South, and West respectively. In the
outpatient setting, there were no statistical differences for any cost related variables be-
tween the four regions. In the physician office setting, we identified 8,035 TURBT be-
tween 2019 and Q3 2020. There were 1,776, 1,577, 3,153, and 1,529 TURBT
procedures in the Midwest, Northeast, South, and West, respectively. The average Medi-
care claim cost was $383 (Midwest), $372 (Northeast), $423 (South), and $417
(West). The average total allowed charges on the claim was $415 overall, and $392,
$404, $430, and $432 in the Midwest, Northeast, South, and West, respectively.
There was a significant statistical difference (p = 0.0154) for the average claim pay-
ment amount between the South and the Northeast. The two regions differed in average
claim payment amount by $51 (95% CI: $15, $87). There was a significant difference
in the average allowed charge amount between the South and Midwest (p = 0.019) and
the West and Midwest (p = 0.016). Compared to the South, the Midwest had a lower av-
erage charge amount by $37 (95% CI: $9, $66). The West had a higher average charge
amount than the Midwest by $40 (95% CI: $12, $68). Conclusions: This analysis dem-
onstrated a significant difference in the cost of TURBT between regions in the physician
office setting. The South had a significant higher claim payment amount than the North-
east. The allowed charge amount in the physician office setting for the South and the
West were significantly higher than the Midwest. Research Sponsor: None.

467 Poster Session

Use of perioperative treatment (tx) among patients (pts) undergoing radical
resection (RR) for muscle-invasive urothelial cancer (MIUC) in France,
Germany, Italy, Spain, the United Kingdom, the United States, Canada,
China, and Japan. First Author: Edward I Broughton, Worldwide Health
Economics and Outcomes Research, Bristol Myers Squibb, Princeton, NJ
Background: Cisplatin-based neoadjuvant chemotherapy (NAC) followed by RR is the standard of
care in cisplatin-eligible pts with MIUC. Adjuvant chemotherapy (AC) with cisplatin-based tx may
be offered to those not given NAC. The unmet need this survey tried to evaluate is the post-RR bur-
den of disease, quality of life (QoL) and perioperative tx patterns among MIUC pts. Methods: Real-
world descriptive data were drawn from Adelphi’s MIUC Disease-Specific Programme: A point-in-
time survey conducted with clinical/medical oncologists/urologists and their pts in 9 countries be-
tween January and June 2021. Physicians completed a survey on their pts’ clinical characteristics
and tx patterns, while pts voluntarily completed a series of patient-reported outcome measures. Re-
sults: Of 2178 pts (data provided by 320 physicians), 30% received NAC only, 26% received AC
only, 38% received no NAC or AC tx, and 6% received both. 1744 pts had initial tumour in the
bladder; 35% received NAC only, 24% AC only, 35% no NAC or AC tx, and 6% received both. Of
387 pts with upper-tract urothelial carcinoma (UTUC), 51% received no NAC/AC tx, 35% received
AC only, and 12% NAC only. More pts with T3 disease received no NAC/AC tx (36%) or NAC
(35%) than AC (24%). Of 734 pts with nodal disease, 36% received NAC only. Of all pts, 60% ex-
perienced symptoms at data abstraction: 50% in pts who received NAC only, 71% in pts who re-
ceived AC only and 82% in pts of those who received both. Pts reported similar EQ-5D-5L utility
index scores (mean = 0.86; range: 0.84 [AC only] to 0.89 [NAC only]). Overall, feeling pain (40%)
and stress (39%) were the EQ-5D domains with the worst scores. Pts who received AC only re-
ported nominally lower EQ-5D visual analogue scale scores (71.11) compared with pts who re-
ceived no NAC/AC (73.17) or pts who received NAC only (75.05). EORTC QLQ-C30 Global Health
Status scores were 60.0 in pts who received AC only, 64.1 in pts who received NAC only or no
NAC/AC, and 66.7 for pts who received both NAC and AC. Conclusions: Nearly 40% of pts remain
untreated in either NAC or AC setting in 9 countries. A higher proportion of pts with UTUC go un-
treated. AC was more frequently used in UTUC vs BC pts; and in pts with Tis. NAC was imple-
mented more frequently in pts T3 disease and in those with N+ disease. Pts who received AC
appear to have nominally worse QOL and more symptoms, further demonstrating the need for effi-
cacious adjuvant tx that does not decrease post-RR QoL. Research Sponsor: Bristol Myers Squibb.

Tx types by T and N stage at initial diagnosis (%).

Stage (Base) NAC only n=664 AC only n=562 No NAC or AC n=826 Both NAC and AC n=126

Unknown T stage, n=13 0 23 62 15

Tis, n=83 8 34 55 2

T1, n=140 25 19 50 6

T2, n=140 19 23 50 8

T3, n=1181 35 24 36 5

T4 , n=493 33 31 28 9

Unknown N stage, n=157 24 31 41 4

N0, n=1159 30 20 44 5

N1, n=734 36 32 25 8
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468 Poster Session

Impact of care fragmentation in patients receiving neoadjuvant
chemotherapy and radical cystectomy for bladder cancer. First Author:
Carlos Riveros, University of Florida, Jacksonville, FL
Background: Neoadjuvant chemotherapy (NAC) followed by radical cystectomy (RC) is
the standard of care for muscle-invasive bladder cancer (MIBC). However, the impact of
care fragmentation on the outcomes of patients receiving NAC and RC for MIBC is not
well defined. Methods: The National Cancer Database was queried for adult (≥18 years
old) patients with cT2-T4aN0M0 urothelial carcinoma of the bladder receiving NAC fol-
lowed by RC between 2004 and 2017. Patients were dichotomized based on whether
they received fragmented care (FC, defined as receiving NAC at a different facility from
RC) or integrated care (IC, defined as receiving NAC and RC at a single facility). De-
scriptive statistics were used to characterize the two groups based on demographic and
therapeutic profiles. Overall survival was compared between patients who received FC
versus IC. Statistical analyses include Chi-squared tests, t-tests, Kaplan-Meier with log-
rank test, and Cox regression analysis. Results: A total of 5054 patients received NAC
followed by RC: 1848 (36.6%) received FC and 3206 (63.4%) received IC. Greater
travel distance, private insurance, and treatment at a community cancer program were
associated with FC whereas age, sex, race, median income, education level, rurality,
and comorbidity burden were not. While patients who received FC had a longer time to
initiation of NAC (40 vs. 37 days, p< 0.001), there was no significant difference in me-
dian overall survival (OS) (84.3 vs. 92.8 months, p= 0.37). On multivariable Cox regres-
sion analysis, age, comorbidity burden, stage, lymphovascular invasion, and surgical
margins were associated with OS, while FC was not (hazard ratio: 1.03; 95% confidence
interval 0.94-1.13; p= 0.51). Conclusions: Although care fragmentation was associated
with a slight delay in the initiation of NAC, long-term survival rates were similar between
the FC and IC groups. Research Sponsor: None.

Parameter Hazard ratio 95% confidence interval p-value

Age 1.03 1.02-1.04 < 0.001

Fragmented care 1.03 0.94-1.13 0.513

Charlson-Deyo score = 2 1.28 1.07-1.54 0.007

NCDB analytic stage group
Stage II 1.42 1.14-1.76 0.001

Stage III 3.39 2.74-4.20 < 0.001

Stage IV 5.86 4.70-7.31 < 0.001

Lymphovascular invasion present 1.54 1.38- 1.73 < 0.001

Surgical margins = R2 2.14 1.38-3.32 < 0.001

469 Poster Session

FGFR testing and urine-based risk straticfication from matched tissue and
urine samples within the prospective real-world clinicopathological register
trial: BRIDGister. First Author: Ralph M. Wirtz, STRATIFYER Molecular
Pathology GmbH, Cologne, Germany
Background: The objective of the present study was to assess FGFR mutattions and fu-
sions from matched urine and tissue samples from patients suspicious of bladder can-
cer and undergoing first TURB within BRIDGister RealWorld Experience trial. Methods:
FFPE samples from the first TURB of 39 pts participating in the BRIDGister trial and
matched urine samples were prospectively collected and analyzed. RNA from FFPE tis-
sues were extracted by commercial kits and analyzed by Therascreen FGFR IVD kit (Qia-
gen GmbH, Hilden). In addition extracellular vesicles were centrally isolated for
subsequent RNA extraction (exoRNA.Exosome Diagnostics GmbH, Martinsried) and
centrall analysis by QIAcuity digital PCR (Qiagen, Hilden). In addition mRNA based pro-
filing of urine was done by dPCR. Concordance, Spearman, Kruskal-Wallis and Man-
nWhitney were analyzed by JMP 9.0.0 (SAS software). Results: The pilot cohort of the
BRIDGister trial consisted of 39 patients (median age: 75, male 69% vs female 31%)
of diverse clinical stages (Benign lesions/no tumor 23%, pTa 31%, pT1 26%, pT2
21%) and WHO 1973 grade (G1 8%, G2 39%, G3 34%). Based on FFPE tissue testing
using Therascreen FGFR IVD kit and exosomal RNA extraction follwoed by dPCR 12 out
of 39 patients exhibited FGFR alterations (31%). Comparison with tissue testing as
probable gold standard revealed 67% sensitivity, 85% specificity, 67% PPV and
85%NPV. There were 4 patients being FGFR positive for exoRNA from urine with no
mutation found in the corresponding TUR biopsy. Determining ERBB2 mRNA by dPCR
from urine revealed that high ERBB2 mRNA correlated with higher WHO1973grade,
while high FGFR3 mRNA correlated with lower grade tumors (Spearman r=0.4386
p=0.0075 and r=-0.4663 p=0.0042) . Similiarly, trends were seen for association of
ERBB2 and FGFR3 mRNA with clinical stage tumors in this pilote cohort (Spearman
r=0.2359 p=0.0923 and r=-0.2249 p=0.1089). Conclusions: Extraction of exosomal
RNA from urine followed by highly sensitive dPCR mutation testing is feasible with good
concordance to matched tissue testing. Urine testing might evolve as alternative ap-
proach for FGFR3 screening in a non invasive fashion without the need of transurethral
biopsy. Interestingly, mRNA assessment of exosomal RNA from urine before TURB cor-
related with clinical parameters such as WHO Grade 1973 with ERBB2mRNA being as-
sociated with high grade tumors and FGFR3 mRNA being associated with low grade
tumors, which is in line with previous tissue tsting results. This indicates the potential
to clinically characterize tumor grade and stage before TUR biopsy or surgery which
might be helpful for future risk stratification and planning of surgical intervention. Fur-
ther exploration is warranted and includes the potential of monitoring patients with re-
gard to urine based mutation detection and risk stratification. Research Sponsor:
Qiagen.

470 Poster Session

Real-world treatment patterns, survival outcomes, and health care resource
utilization among individuals with nonmuscle-invasive bladder cancer in
Canada. First Author: Tamer N. Jarada, University of Calgary, Calgary,
AB, Canada
Background: Real-world evidence pertaining to high-risk Non-Muscle Invasive Bladder
Cancer (NMIBC) is limited. We aimed to describe real-world treatment patterns and out-
comes of this study population within a Canadian setting. Methods: A retrospective co-
hort study was conducted by linking various population-based administrative datasets
from a large Canadian province. The study population consisted of all individuals ≥ 18
years who were diagnosed with Tis or high-grade Ta/T1 NMIBC in Alberta, Canada be-
tween 2010-2019. High-grade disease was defined using the WHO 1973 system. Indi-
viduals who initiated BCG therapy were classified as having received adequate
induction therapy if they completed 5+ cycles. BCG unresponsive was defined as receipt
of TURBT, intravesical chemotherapy, cystectomy, or radiation within 1 year of the last
BCG dose. Overall survival (OS), cystectomy-free survival (CFS), progression-free surviv-
al (PFS), and healthcare resource utilization (HCRU) were examined from the time of
being classified as BCG unresponsive following adequate induction therapy. CFS was
defined as time until death or radical cystectomy and PFS was defined as time until
death or disease progression. Disease progression was classified using a proxy based on
subsequent receipt of cystectomy, systemic therapy, or radiation. Kaplan-Meier survival
curves were estimated for OS, CFS, and PFS and the mean number of healthcare en-
counters within each year of follow-up were estimated for HCRU. Results: 5369 individ-
uals were diagnosed with NMIBC in Alberta between 2010-2019, of whom 2679
(49.9%) had Tis or HG Ta/T1 disease at initial diagnosis. Among individuals with high-
risk NMIBC, 1044 (39%) initiated BCG therapy. 885 (84.8%) individuals received 5+
BCG doses. Despite receiving adequate induction treatment, 249 (28.1%) individuals
became unresponsive. The mean age at BCG unresponsive was 72.9 years and 213
(58.5%) were males. Among those who were BCG unresponsive, 25.7% underwent radi-
cal cystectomy (median time to cystectomy: 4.4 months, IQR: 1.7 to 8.2). Median OS
was 50.7 months (95% CI: 37.2-65.5), CFS was 22.4 months (18.9-31.1), and PFS
was 14.4 months (11.6-20.9). Within the first year of becoming BCG unresponsive, in-
dividuals spent an average of 6.2 days in hospital, had 28.8 visits with healthcare prac-
tictitioners, and had 2.2 emergency and 13.6 non-emergency encounters with
ambulatory care services. Conclusions: A considerable proportion of individuals with
high-risk NMIBC became unresponsive to BCG therapy despite adequate treatment.
The time from becomining BCG unresponsive to radical cystectomy was relatively short.
These findings highlight an unmet need in this patient population for alternative thera-
peutic options. Research Sponsor: Ferring Inc.

471 Poster Session

Prospective validation of urine based FGFR screening by Uromonitor within
the real-world clinicopathological register trial BRIDGister. First Author:
Ralph M. Wirtz, STRATIFYER Molecular Pathology GmbH, Cologne,
Germany

Background: The objective of the present study was to prospectively evaluate
FGFR mutation detetion in matched urine and tissue samples from patients
suspicious of bladder cancer and undergoing first TURB within the frame-
work of the BRIDGister RealWorld Experience trial. Methods: For this pilot
study paraffin fixed pretreatment tissue samples from the first TURB of 48
pts participating in the BRIDGister trial and matched urine samples were
prospectively collected and analyzed. RNA from FFPE tissues were ex-
tracted by commercial kits and analyzed by Therascreen FGFR IVD kit (Qia-
gen GmbH, Hilden). In addition urine samples were filtered at local urology
and filters were shipped for central extraction of cellular DNA (Uromonitor,
Porto). Concordance, Kruskal-Wallis, MannWhitney and Sensitivity/Specific-
ity tests were analyzed by JMP 9.0.0 (SAS software). Results: The pilote co-
hort of the BRIDGister trial consisted of 47 patients (median age: 77, male
65% vs female 35%) of diverse clinical stages (benign lesions/no tumor
38%, pTa 23%, pT1 20%, pT2 19%) and WHO 1973 grade (G1 11%, G2
43%, G3 23%). Based on FFPE tissue testing using Therascreen FGFR IVD
kit 10 out of 47 patients exhibited FGFR alterations (25%), while urine fil-
tering for cellular components and subsequent PCR testing revealed 13 out
of 40 matched urine sampels were FGFR positive (33%). Comparison with
tissue testing as probable gold standard revealed 100% sensitivity, 90%
specificity, 77% PPV, 100% NPV as well as high concordance (kappa 0,82,
p < 0,0001). There were 3 patients being FGFR positive for Uromonitor
from urine with no mutation found in the corresponding TUR biopsy. Conclu-
sions: Filtering urine for cells and subsequent DNA extraction followed by
PCR detection results in highly sensitive mutation testing being feasible
with good concordance to matched tissue testing. Prospective testing vali-
dated the diagnostic accuracy of the Uromonitor FGFR test in a real world
setting. Research Sponsor: None.
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472

Association of Medicaid expansion with racial disparities in timely
neoadjuvant chemotherapy (NAC) in muscle-invasive bladder cancer (MIBC).
First Author: Changchuan Jiang, Roswell Park Cancer Center, Buffalo, NY

Background: Timely initiation of NAC is critical to improve outcomes in
MIBC. Medicaid expansion through the Affordable Care Act improved racial
disparities in healthcare access for patients with advanced cancers. This
study aimed to assess the association of Medicaid expansion with racial dis-
parities in time-to-NAC in MIBC. Methods: This case-control study queried
the National Cancer Database for 18-64 years old Black and White adults
who were diagnosed with stage II&III bladder cancer and treated with NAC
from Jan 1, 2008 to Dec 31, 2018. The primary endpoint was the timely re-
ceipt of NAC, defined as initiation within 45 days from the diagnosis of re-
sectable MIBC. Racial disparity was defined as percentage-point (PP)
difference for Black vs. White patients, adjusted for age, sex, income level,
clinical stage, and year of diagnosis. Results: The study included 5053 pa-
tients (7.2% Black, n = 391). In states without Medicaid expansion, Black
patients became less likely to receive timely NAC than their White counter-
parts (2008-2013: Black 59.6% vs White 63.8%, p = 0.53; 2014-2018:
Black 47.9% vs White 61.2%, p < 0.01). In contrast, the racial disparity
was narrowed in states with Medicaid expansion (2008-2013: Black 35.7%
vs White 62.9%, p < 0.01; 2014-2018: Black 53.4% vs White 59.5%, ad-
justed PP difference -2.4; p = 0.20). The adjusted difference-in-differences
estimate revealed a 26.0 PP reduction in racial disparity (95% CI, 8.1%-
44.0%; p < 0.01). Conclusions: Medicaid expansion was associated with
significant reduction in racial disparity between Black and White patients in
the timely receipt of NAC for MIBC. Research Sponsor: None.

473 Poster Session

Contemporary analysis of cystectomy complications. First Author:
Kevin Joseph Chua, Section of Urologic Oncology, Rutgers Cancer
Institute of New Jersey, New Brunswick, NJ
Background: Radical cystectomy (RC) is a curative treatment for patients with invasive bladder
cancer, but carries significant morbidity. Modern improvements in perioperative care have de-
creased length of stay (LOS) without effect on complication or readmission rates. Herein, we ex-
amine contemporary changes in complication rates of RC. Methods: The National Surgical
Quality Improvement Program (NSQIP) database was queried for RC performed from 2006-
2018 for nondisseminated bladder cancer identified by CPT, ICD-9 and 10 codes. Demo-
graphics and outcomes were studied across time periods: 2006-2011, 2012-2014 and 2015-
2018. 30 day complications were classified as minor (urinary tract infection (UTI), superficial
incisional surgical site infection (SSI), pneumonia, blood transfusion) or major (readmission,
reoperation, sepsis/septic shock, deep vein thrombosis (DVT), stroke, reintubation, renal fail-
ure, myocardial infarction, pulmonary embolus (PE), dehiscence, cardiac arrest, deep incision-
al SSI, organ/space SSI, death). Results: We identified 11,351 RC performed during the study
period. Baseline characteristics were similar across the different time periods. Mean length of
stay (10.5, 9.8 and 8.6 days, respectively, p<0.001) decreased over time while readmission
(20.0, 21.3, and 21.0%, respectively) and mortality rates were stable (2.7, 1.7, 2.0%, respec-
tively). There was a significant decrease in overall minor complications over time, including su-
perficial SSIs and transfusions (Table). The rate of major complications decreased over time,
though not statistically significantly. Deep SSIs and PEs significantly decreased, while sepsis
rates remained stable and high over time (Table). Rates of UTI was stable over time (10.1%,
8.8%, 8.3%, respectively, p=0.11). Conclusions: An analysis of the contemporary era shows
continued decrease in LOS after RC and a decrease in overall complications. This may reflect
beneficial effects of changes in perioperative bladder cancer management such as increased
use of neoadjuvant chemotherapy, enhanced recovery after surgery protocols and laparoscopic/
robotic techniques. Further efforts to improve care must target infectious complications and re-
admissions. Research Sponsor: U.S. National Institutes of Health.

Postoperative complications.

2006-2011 (n=1055) 2012-2014 (n=3170) 2015-2018 (n=7126) P

Any Complication 596 (56.5%) 1820 (57.4%) 3607 (50.6%) <0.001

Major Complication 275 (26.1%) 784 (24.7%) 1684 (23.6%) 0.154

Minor Complication 489 (46.4%) 1554 (49.0%) 2920 (41.0%) <0.001

30-day Mortality 28 (2.7%) 53 (1.7%) 139 (2.0%) 0.133

Superficial Incisional SSI 69 (6.5%) 196 (6.2%) 328 (4.6%) <0.001

Deep Incisional SSI 20 (1.9%) 67 (2.1%) 55 (0.8%) <0.001

PE 32 (3.0%) 71 (2.2%) 104 (1.5%) <0.001

Intraop/Postop Transfusion 361 (34.2%) 1268 (40.0%) 2258 (31.7%) <0.001

Sepsis 110 (10.4%) 280 (8.8%) 623 (8.7%) 0.197

474 Poster Session

Long-term outcome and safety in patients treated with immune checkpoint
blockade therapies for urothelial carcinoma: Experience from real-world
clinical practice. First Author: Deniz Tural, Bakirkoy Sadi Konuk Training
and Research Hospital, Istanbul, Turkey
Background: Anti-tumor activity and manageable safety profile of immune checkpoint
blockade therapies (ICT) have been demonstrated in previous clinical trials in patients
with metastatic urothelial carcinoma. To the best of our knowledge, very limited real-life
data is available with the long follow-up time that confirms the durable antitumor activi-
ty and safety of ICT. In this study, we reported the real-life results of 56 months follow-
up data of urothelial carcinoma patients who were treated with ICT. Methods: Metastatic
urothelial carcinoma patients treated with at least one course of ICT included in the
study. The primary endpoint was the overall response rate (ORR); secondary endpoints
were overall survival (OS), progression-free survival (PFS), duration of the ICT treatment,
and safety. Median follow-up, PFS, and OS were estimated by using the Kaplan-Meier
method. Results: Data of 185 eligible patients were analyzed, 11.9% of these patients
received the ICT as the first line, 76.8 % as the second line, and 11.3 % as the third or
more line of treatment. The median age of the patients was 66 years, and 156 (84.3%)
were male (37-86). The majority of patients (93.5%) had ECOG PS scores of 0–1 and
primary tumor in the bladder was predominant (86.7%). The median follow-up time
was 47(1.15-56) months. The complete response rate to ICT, partial response rate, and
ORR were 10.3% (n = 19), 19.5% (n = 36), and 29.8% (n = 55), respectively. The me-
dian duration of response was 33.1 months (95% CI, 16.5–49.7). Of the fifty-five pa-
tients who responded to treatment, 28 (51%) had an ongoing response at the time of
the analysis. Median PFS and OS was 3.8 (2.6–5.1) months and 8.9 (6.8–11.1)
months, respectively. 56-month PFS and OS rate was 9.2% and 11.4%, respectively.
56-month PFS and OS rate for CR and PR was 56.2% and 20%, respectively. Fifty-
nine percent of patients experienced a treatment-related adverse event of any grade,
and 32 (17.3%) of patients had a grade 3–4 treatment-related adverse event. Because
of treatment-related side effects, treatment was discontinued in 8 (4.3%) patients and
adverse event that required systemic steroid use was reported in only 13 (7%) patients.
Four patients (2.2%) died due to treatment-related causes. Conclusions: This 56-month
analysis of real-world data confirms the durable response and long-term survival with
ICT in metastatic urothelial carcinoma patients. The safety profile was consistent with
prior reports, and no new safety signals emerged. Research Sponsor: None.

475 Poster Session

The prognostic impact of preoperative health-related quality life on bladder
cancer-specific survival in patients treated with radical cystectomy. First
Author: Thilo Westhofen, Department of Urology, University Hospital,
Ludwig Maximilian University of Munich, Munich, Germany
Background: Previous studies have shown that baseline health-related quality of life (HRQOL) is
a valuable prognostic indicator of survival outcomes for various cancer entities in the metastatic
setting, yet there is no evidence on the prognostic value of baseline HRQOL for patients under-
going radical cystectomy (RC) with curative intent. The goal of this study was to evaluate the in-
fluence of baseline preoperative HRQOL on cancer specific survival prognosis for patients
undergoing RC. Methods: 407 patients with prospectively assessed baseline HRQOL prior RC
were included. Patients were stratified by the global health status (GHS) domain of the EORTC
QLQ-C30 questionnaire, and good general HRQOL was defined as GHS≥70 based on validated
cut-off levels. A 1:2 propensity-score-matched analysis of n=357 patients [n=125 (GHS≥70),
n=232 (GHS<70)] was performed. Primary endpoint was cancer-specific survival (CSS), sec-
ondary endpoints encompassed overall survival (OS) and recurrence-free survival (RFS). Multi-
variate Cox regression models were performed to assess prognostic significance of baseline
GHS on survival outcomes. Harrell’s discrimination C-index was assessed to calculate the pre-
dictive accuracy of the model (p<0.05). Results: Median follow-up was 40.5mo. Patients sub-
cohorts were well-balanced. All baseline QLQ-C30 functioning scales were in favour of the
GHS≥70 cohort (each p<0.001). 5-yr CSS (82% vs. 65%; p=0.001), 5-yr OS (76% vs 53%;
p=0.001) and 5-yr-RFS (50% vs. 39%; p=0.04) and were significantly increased in the
GHS≥70 cohort. GHS≥70 was confirmed as an independent predictor for increased CSS (HR
0.43, 95%CI 0.21–0.89; p=0.028), OS (HR 0.56, 95%CI 0.31–0.90; p=0.031) and RFS
(HR 0.52, 95%CI 0.31–0.87; p=0.013) multivariate analysis. Conclusions: Our findings sug-
gest preoperative baseline HRQOL to have a pronounced predictive value for patients undergo-
ing RC with curative intent for bladder cancer. We found baseline good general HRQOL to
accurately predict increased CSS, OS and RFS. Research Sponsor: None.

Univariate & Multivariate Cox Regression Analysis of bladder cancer specific survival.
Parameter HR 95% CI p value Parameter HR 95% CI p value

Lower Upper Lower Upper

univariate GHS ≥ 70 0.406 0.22 0.74 0.003 multivariate GHS ≥ 70 0.433 0.21
0.89

0.028

PF scale 0.978 0.96 0.99 <0.001 PF scale 0.988 0.97
1.08

0.086

pT-stage 2.516 1.85 3.42 <0.001 pT-stage 1.773 1.30
2.43

<0.001

positiv surgical margin 4.534 2.81 7.32 <0.001 positiv surgical margin 2.179 1.04
4.55

0.038

Lymph node
involvement

2.611 1.55 4.41 <0.001 Lymph node
involvement

1.388 0.76
2.73

0.283

ASA 2.250 1.21 4.18 0.010 ASA 4.485 2.02
9.95

<0.001

Age [yr] 1.033 1.01 1.06 0.023 Age [yr] 1.001 0.97
1.03

0.966

BMI 1.004 0.94 1.07 0.894
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476 Poster Session

Changes in body composition during neoadjuvant platinum-based
chemotherapy associations prior to radical cystectomy: Implications for
chemotherapy-associated adverse events and oncologic outcomes. First
Author: Reno Maldonado, University of Washington, Seattle, WA
Background: Low skeletal muscle index (SMI) is associated with an increased risk of mortality
in muscle-invasive bladder cancer (MIBC) and chemotherapy-related adverse events (AE)
across numerous other malignancies. Small case series suggest neoadjuvant chemotherapy
(NAC) is associated with a significant decline in SMI in patients with MIBC. However, limited
data exists regarding changes in fat mass during NAC. Herein, we examine changes in SMI, vis-
ceral fat index (VFI), and subcutaneous fat index (SFI) in patients receiving NAC for MIBC be-
fore radical cystectomy (RC). We describe associations between body composition changes and
NAC-associated AE and all-cause mortality (ACM) in patients with MIBC. Methods: Retrospec-
tive review of patients with MIBC (≥pT2 N0/x/1 M0) who received NAC (2006-2019). Patients
with digitized abdominal computed tomography scans (CT) within 75 days prior (T1) and 75
days following completion (T2) of NAC were included. We segmented and calculated the indi-
ces (cm2/m2) for SMI, VFI, and SFI at the third lumbar vertebra level at T1 and T2 using vali-
dated methodology. Associations with AE during NAC and ACM were evaluated with
multivariate logistic regression and Cox proportional hazards models. Results: Included 170 pa-
tients, median age 63 years receiving a median of 4 (IQR 3-5) cycles of Gemcitabine/Cisplatin
(52%), MVAC (28%), or other NAC (20%). Absolute and relative changes in SMI, VFI, and SFI
over a median of 112 days (IQR 94-146) between measurements are presented in the Table.
117 (69%) patients experienced grade ≥3 chemotherapy-related AE. No associations between
baseline body composition or change in body composition during NAC with chemotherapy-re-
lated AE. T1 SMI (HR: 0.98; 0.97-0.99, p = 0.008), as well as T2 SMI (HR: 0.98; 0.96-0.99,
p = 0.003), T2 VFI (HR: 0.99; 0.99-1.0, p = 0.05) and T2 SFI (HR: 0.99; 0.98-1.0, P =
0.03) were associated with ACM after adjusting for age, clinical T and N stage, and perfor-
mance status. Conclusions: Patients undergoing NAC prior to RC experienced a 6.4% decrease
in SMI and a 5.2% decrease in VFI during an average of 112 days. Chemotherapy-related AE
were not associated with a change in body composition. Baseline SMI and T2 SMI, SFI, and
VFI were associated with ACM on multivariable analysis. Future work is needed to understand
the mechanisms underpinning such changes and the extent to which potentially detrimental
changes in body composition may be mitigated before surgery. Research Sponsor: None.

Body Composition
Variable

Pre-NAC (median,
IQR)

Post-NAC (median,
IQR) Change

Relative
Change

P-value (Paired Wilcoxon Rank
Sum)

SMI (cm2/m2) 49.3 (41.6, 55.3) 46.1 (41.1, 53.1) -3.17 -6.4% < 0.01

Muscle density (HU) 41 (34, 47) 42 (34, 47) +1 +2.4% 0.81

VFI (cm2/m2) 54.8 (31, 86.6) 51.9 (27, 82.8) -2.89 -5.2% 0.04

SFI (cm2/m2) 54 (33.7, 75.1) 54.4 (33.6, 75.3) +0.47 +0.9% 0.45

477 Poster Session

Survival outcomes comparing radical nephroureterectomy versus endoscopic
treatment in solitary kidney patients diagnosed with upper tract urothelial
carcinoma. First Author: Ridwan Alam, James Buchanan Brady Urological
Institute, Johns Hopkins University School of Medicine, Baltimore, MD
Background: Solitary kidney patients who develop upper tract urothelial carcinoma
(UTUC) present a significant management challenge. Radical nephroureterectomy
(RNU) renders these patients anephric with a need for dialysis, which is associated with
lower life expectancy and decreased quality of life. However, organ-sparing endoscopic
treatment may result in undertreatment of the cancer process. We sought to compare
survival outcomes between RNU and endoscopy in solitary kidney patients diagnosed
with clinically localized UTUC. Methods: The Surveillance, Epidemiology, and End Re-
sults database was linked to Medicare records to identify patients diagnosed with UTUC
through 2017. This data was then linked to the Medicare Provider Analysis and Review
and National Claims History databases to identify patients with a solitary kidney. Only
patients with an established diagnosis of solitary kidney prior to developing clinically
node-negative and non-metastatic disease (cN0M0) UTUC were included. Patients
were stratified by treatment with RNU versus endoscopy. Kaplan-Meier analysis was
performed to estimate survival between the two groups. Results: A total of 2108 solitary
kidney patients with cN0M0 UTUC were identified, with a median age of 75.3 years at
diagnosis [IQR 69.3-81.1]. Median follow-up time was 2.8 years [IQR 1.7-4.4]. High-
grade disease was present in 1531 patients (72.6%), of whom 1344 underwent RNU
and 195 underwent endoscopy. Between the two treatments, there was no difference in
either cancer-specific survival (P=0.18) or overall survival (P=0.10). When combining
high- and low-grade UTUC patients, 1839 underwent RNU and 269 underwent endos-
copy. Again, no difference was observed in cancer-specific survival (P=0.31) or overall
survival (P=0.17). Patients with high-grade disease demonstrated higher rates of can-
cer-specific and overall mortality than those with low-grade disease (both P<0.001).
Conclusions: Solitary kidney patients diagnosed with clinically localized UTUC demon-
strate no difference in survival outcomes when comparing RNU to endoscopic treat-
ment. This potentially suggests that, when weighed against the option of endoscopic
treatment, the benefits of RNU in these patients may not outweigh the risks of becom-
ing anephric and therefore dependent on dialysis. Research Sponsor: None.

478 Poster Session

Risk of secondary malignancies after pelvic radiation: A population-based
analysis. First Author: Andrew Salib, Thomas Jefferson University,
Philadelphia, PA
Background: Radiation therapy (RT) is an integral component of the multimodal therapy of pel-
vic malignancies, either as primary treatment or in combination with surgical resection. In addi-
tion to local treatment effects on nearby pelvic organs, RT has been established to be a risk
factor for delayed secondary malignancies. In this study, we examine the rate of any secondary
malignancies following RT for primary pelvic malignancies, with a specific emphasis on sec-
ondary pelvic malignancies Methods: Using the SEER (Surveillance, Epidemiology, and Ends
Results) database, we retrospectively examined 2,102,192 patients with primary pelvic malig-
nancies (prostate, bladder, uterine, rectal, cervical). For each disease site, we compared the
rate of all secondary malignancies in radiated patients to non-radiated patients. Secondary ma-
lignancies were then stratified as pelvic and non-pelvic, in order to determine the local effect of
RT on malignancy risk. Results: A total of 2,102,192 patients were examined (1,189,108 pros-
tate, 315,026 bladder, 88,809 cervical, 249,535 uterine, 259,714 rectal). A total of
113,322 patients developed secondary malignancies after RT (Table), with 26,299 developing
secondary pelvic malignancies after RT (18,411 prostate, 1,026 bladder, 1,410 cervical,
2,179 uterine, 3,273 rectal) (Table). The overall relative risk (RR) of RT on developing a sec-
ondary malignancy was 1.79 (1.77-1.80 CI, P<0.0001), particularly in patients with prostate
(RR 2.57), uterine (RR 1.24) and cervical cancer (1.09). The overall RR of RT on developing a
secondary pelvic malignancy was 2.09 (2.06-2.13 CI, P<0.0001), particularly in patients
with bladder (RR 6.90), prostate (RR 2.74), and uterine cancer (RR 1.21). Conclusions: Radia-
tion treatment for pelvic malignancies increases the risk of developing secondary malignancies
over the patient’s lifetime. Further work needs to done to identify at risk populations. Research
Sponsor: None.

PRIMARY
MALIGNANCY
TYPE

TOTAL
NUMBER

OF
PATIENTS

Rate of Secondary
Malignancy
amongst RT

patients Rate (%)

Rate of Secondary
Malignancy amongst

non-RT patients
Rate (%) RR

Rate of Secondary
Pelvic Malignancy
amongst RT patients

Rate (%)

Rate of Secondary
Pelvic Malignancy
amongst non-RT
patients Rate (%) RR

ALL 2102192 113322/619186
(18.3)

151826/1483006
(10.2)

1.79 26299/619186
(4.2)

30076/1483006
(2.0)

2.09

BLADDER 315026 2444/18068
(13.5)

42317/296958
(14.3)

0.95 1026/18068 (5.7) 2444/296958 (0.8) 6.9

CERVICAL 88809 3935/ 45747
(8.6)

3405/43062 (7.9) 1.09 1410/45747 (3.1) 1551/43062 (3.6) 0.86

PROSTATE 1189108 90155/386147
(23.3)

73028/802961
(9.1)

2.57 18411/386147
(4.8)

13970/802961
(1.7)

2.74

RECTAL/
ANAL

259714 9739/98383
(9.9)

18743/161331
(11.6)

0.85 3273/98383 (3.3) 7573/161331 (4.7) 0.71

UTERINE 249535 7049/70841
(9.9)

14333/178694
(8.0)

1.24 2179/70841 (3.1) 4538/178694 (2.5) 1.21

Rate of secondary malignancies after radiation.

479 Poster Session

Prospective evaluation of a comprehensive geriatric assessment (CGA) in
multidisciplinary bladder cancer care: Feasibility and impact on decisional
conflict. First Author: Sarah P. Psutka, University of Washington Medical
Center, Seattle, WA
Background: Commonly utilized risk stratification tools demonstrate inconsistent as-
sociations with salient clinical outcomes in bladder cancer leading to a disproportion-
ate reliance on providers’ subjective impression of a patient’s fitness for therapy.
Current guidelines advocate for use of a CGA to quantify vulnerabilities in older ( >
65 years) patients before treatment selection. Our objective was to prospectively eval-
uate CGA in our Bladder Cancer Multidisciplinary Clinic (BCMC). We hypothesized
that CGA implementation would be feasible and that discussion of the results during
shared decision-making would be associated with reduced patient-reported decision-
al conflict. Methods: Patients seen in BCMC were prospectively enrolled from 6/1/20
to 7/20/21. In the first 3 months, participants underwent non-standardized risk strat-
ification (“Routine cohort”, N = 27). Between 9/1/20 and 7/20/21, participants
completed a CGA incorporating validated assessments of frailty, functional status,
multimorbidity, nutrition, cognition, and mental health (“CGA cohort”, N = 67). Re-
sults were shared with patients during BCMC visits. All patients and providers (three
physicians per clinic from: Uro-Oncology, Medical Oncology, and Radiation Oncology)
completed a follow-up survey including the Decisional Conflict Scale (DCS). Time re-
quired to complete the CGA, completion rates, and patient-reported burden were as-
sessed. Concordance of patient- and provider-reported decisional conflict was
compared between Routine and CGA cohorts. Results: Of 138 eligible patients, 94
patients were successfully enrolled (68%) with median age of 72 years, ECOG PS ≥3
in 13%, and Charlson Comorbidity Index ≥3 in 18%, of whom 18% were women.
Most patients had pT2 bladder cancer (87%; cN+ and M1 in 23.4% and 9.6%, re-
spectively). CGA component completion rates were 79-100%. Survey response rates
were high (patients: 77%, providers: 86%), and most (86%) patients felt that the
CGA was, at most, minimally burdensome. Vulnerabilities detected across CGA do-
mains triggered relevant referrals. Patient-reported median (IQR) DCS scores were
numerically higher (e.g. greater decisional conflict) for the CGA cohort: (27 [14-33]
vs 16 [2-30] for Routine patients, p = 0.28). Provider- and provider reported DCS
score was correlated in the CGA (p = 0.04), but not the Routine cohort (p = 0.07).
Conclusions: We prospectively evaluated use of CGAs in bladder cancer care and
found that CGAs were successfully implemented with high rates of completion and
low rates of perceived burden. Notably, in this pilot cohort of 94 patients, DCS scores
did not differ significantly between patients and providers with CGA use. Future work
will evaluate associations between individual instruments, treatment decisions, clini-
cal outcomes and patient-reported quality of life measures. Research Sponsor: Blad-
der Cancer Advocacy Network Young Investigator Award.
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480 Poster Session

Distribution of immune-related adverse events (irAEs) across genitourinary
(GU) malignancies. First Author: Nataliya Mar, University of California
Irvine, Orange, CA
Background: Checkpoint inhibitors (CPIs) targeting PD-1/PD-L1 and CTLA-4 have revolutionized
management of GU malignancies. These agents are associated with a unique subset of toxicities
that are immune-mediated, with a broad clinical spectrum that may affect any organ. Patients can
also experience 31 irAE involving multiple organ systems. Individual patient susceptibilities and
type of CPI used may influence the incidence and type of irAEs that may develop. Wehypothesize
that there are also differences in irAEs based on the histologic malignancy subtype. Methods: We
performed a retrospective analysis of all patients with GU malignancies who received CPIs at the
University of California Irvine using an outpatient oncology pharmacy database. Data was collected
from 1/1/2020 to 6/30/2021. Patients were aged 318 years and had a diagnosis of urothelial car-
cinoma (UC), renal cell carcinoma (RCC), prostate adenocarcinoma, or penile squamous cell carci-
noma. Patients must have received 31 dose of a CPI agent including ipilimumab (I), nivolumab
(N), pembrolizumab (P), atezolizumab (At), avelumab (Av), durvalumab (D), and cemiplimab (C).
Results: A total of 128 patients who received 141 unique CPI regimens were included. Docu-
mented irAEs were noted in 50.0% of patients and 18.4% had 31 irAE. A total of 99 unique irAEs
were recorded. In those who experienced irAEs, 92.2% of patients received CPIs in the metastatic
setting and 7.8% in the adjuvant setting. In those who experienced irAEs, 12.5% of patients re-
ceived combination CPIs with I+N, while 87.5% received single-agent CPI. In those who experi-
enced irAEs, 46.8% of patients had UC, 50.0% had RCC, 1.6% had prostate cancer, and 1.6%
had penile cancer. In those who experienced irAEs, 24.2% had skin rash or pruritis, 23.2% had
endocrinopathies, 14.1% had colitis, 13.1% had other toxicity including arthritis, 12.0% had
hepatitis, 3.9% had myositis, 2.9% had pneumonitis, 1.9% had neurologic toxicity including my-
asthenia gravis and encephalitis, 1.9% had carpal tunnel syndrome, 1.9% had nephritis, and
0.9% had autoimmune thrombocytopenia. Various irAEs for UC and RCC are summarized in Table.
Conclusions: In this dataset, there were differences in type and incidence of irAEs in patients with
UC and RCC, while the sample size was too small to draw conclusions about patients with prostate
and penile cancer. Further investigation is needed involving other solid tumor types, including
non-GU malignancies, to definitively answer this question. Research Sponsor: None.

Type and incidence of irAEs in patients with UC and RCC.

irAE type UC (%) RCC (%)

Skin rash/pruritis 34.8 14.3

Endocrinopathies 17.4 24.5

Colitis 10.9 14.3

Hepatitis 10.9 14.3

Other (including arthritis) 10.7 18.3

Myositis 4.3 4.1

Pneumonitis 2.2 2.0

Neurologic 2.2 4.1

Carpal tunnel syndrome 2.2 2.0

Nephritis 2.2 2.0

Thrombocytopenia 2.2 0

481 Poster Session

Association of changes in albumin levels with survival and toxicities in
patients (pts) with metastatic urothelial carcinoma (mUC) receiving
enfortumab vedotin (EV). First Author: Talal El Zarif, Dana Farber Cancer
Institute, Boston, MA
Background: EV is an anti-Nectin-4 antibody-drug conjugate that has been approved
by the US FDA for mUC progressing on platinum and PD1/L1 inhibitor therapy and
in cisplatin-ineligible pts following prior therapy. However, prognostic and predictive
biomarkers in the setting of EV therapy are unclear. We aimed to investigate base-
line and early changes in commonly available clinical and laboratory tests that could
help predict survival and toxicities in patients with mUC treated with EV. Methods:
Data from patients with mUC who were treated with EV at Dana Farber Cancer Insti-
tute between 2017 and 2021 were reviewed retrospectively. We assessed the asso-
ciation of demographic (age, sex), clinical (ECOG-performance status [PS], sites of
metastasis) and laboratory variables (hemoglobin, RDW, neutrophil count, lympho-
cyte count, neutrophil-to-lymphocyte ratio, platelet count and serum albumin) at
baseline as well as after 4-7 weeks of treatment with Overall Survival (OS) by con-
structing univariate and multivariable Cox proportional-hazards models. Any varia-
bles significantly associated with OS at the univariate level (using an alpha-level of
0.1 to determine statistical significance) were then entered into the multivariable
model. Predictors were eliminated from the final multivariable models by a back-
ward selection process, retaining only those with a p-value of ≤ 0.05. Results: A total
of 49 patients who received EV were included in the analysis. The median age was
72 years (range 48-88) and 36 (73.5%) were male. The median OS was 13.3
months (range: 2.7-38.7) and grade 3-4 toxicities were seen in 11 pts (22.4%). In
the final multivariable models, lower serum albumin at 4-7 weeks (HR = 0.18; 95%
CI = 0.05-0.71; p = 0.015), and baseline ECOG-PS of 1 vs. 0 (HR = 2.56; 95% CI
= 1.05-6.21; p = 0.038) were significantly associated with worse OS (Table). Pa-
tients with higher serum albumin levels at 4-7 weeks also had significantly lower
odds of experiencing grade 3-4 adverse events on EV (OR = 0.05; 95% CI = 0.002-
0.52; p = 0.02). Conclusions: Lower serum albumin appeared to predict worse sur-
vival and severe toxicities in mUC pts receiving EV. This information may guide ther-
apy and assist in the prevention of toxicities. Additionally, ECOG-PS was prognostic
while the location of metastatic disease was not prognostic in the setting of EV.
Research Sponsor: None.

HR 95% CI P-value

ECOG PS of 1 2.56 1.05 - 6.21 0.038

Albumin at 4-7 weeks 0.18 0.05 - 0.71 0.015
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BCG efficacy in nonmuscle-invasive bladder cancer after prior radiation
treatment for prostate cancer. First Author: Adri Durant, Mayo Clinic
Arizona, Phoenix, AZ
Background: Prostate radiotherapy is associated with worse oncologic outcomes in patients with bladder can-
cer. This is thought to be secondary to microvascular damage resulting in propagation of inflammation. There
is sparse data on the effect of prior radiotherapy on the efficacy of intravesical Bacillus Calmette-Guerin
(BCG) in patients with non-muscle invasive bladder cancer (NMIBC). We sought to evaluate BCG response
and outcomes in NMIBC patients who have previously undergone prostate radiotherapy compared to patients
with no prior history of pelvic radiotherapy. Methods: This is a retrospective cohort study that includes patients
who received intravesical BCG for NMIBC at our institution from 2001 to 2019. Data were collected on pa-
tient and pathologic characteristics. Patients were stratified into three cohorts: prior radiotherapy (RT), radical
prostatectomy (RP), and no prostate cancer (No PCa). Wilcoxon rank sum test and Chi-squared test were used
for comparison between groups. The primary endpoints included recurrence at one-year, progression to MIBC
and progression to metastatic disease. Results: In 199 total patients who underwent BCG for NMIBC, 23 had
a prior history of radiotherapy treatment for prostate cancer, while 17 underwent prior radical prostatectomy.
Overall, 41.2% of patients had recurrence at one year. There was no difference in recurrence at one year be-
tween the cohorts: 42.8% No PCa, 29.4% RP and 39.1% RT; p = 0.56. There was also no difference in pro-
gression to MIBC (6.9% No PCA, 0% RP, and 8.7% RT) or progression to metastatic disease (6.9% No PCA,
5.9% RP and 4.3% RT) with p = 0.50 and 0.89 respectively. Conclusions: The efficacy of intravesical BCG
does not appear to be modified by prior radiation treatment for prostate cancer in patients with NMIBC.
Research Sponsor: None.

No PCa Hx (N=159) PCa Resected (N=17) PCa RT (N=23) Total (N=199) p value

Age 0.08

n 159 17 23 199

Median 72 78 77 73

Q1, Q3 68.00, 79.00 65.00, 81.00 72.00, 82.00 68.00, 80.00

Mean (SD) 72.45 (9.85) 75.47 (9.55) 77.13 (7.79) 73.25 (9.71)

Current/former smoker 116 (73.0%) 8 (47.1%) 17 (73.9%) 141 (70.9%) 0.08

Initial tumor size (cm) 0.25

n 154 17 22 193

Median 1.2 0.7 0.9 1

Q1, Q3 0.42, 2.38 0.40, 1.50 0.60, 1.45 0.50, 2.00

Mean (SD) 1.61 (1.44) 1.04 (0.90) 1.16 (0.89) 1.51 (1.36)

Initial pathology 0.76

Cis 27 (17.0%) 2 (11.8%) 2 (8.7%) 31 (15.6%)

T1 48 (30.2%) 4 (23.5%) 7 (30.4%) 59 (29.6%)

Ta 84 (52.8%) 11 (64.7%) 14 (60.9%) 109 (54.8%)

Variant histology 0.55

No 144 (90.6%) 14 (82.4%) 21 (91.3%) 179 (89.9%)

Yes 15 (9.4%) 3 (17.6%) 2 (8.7%) 20 (10.1%)

Recurrence at 1 year 0.56

No 91 (57.2%) 12 (70.6%) 14 (60.9%) 117 (58.8%)

Yes 68 (42.8%) 5 (29.4%) 9 (39.1%) 82 (41.2%)

High Risk Recurrence 35 (22.0%) 4 (23.5%) 6 (26.1%) 45 (22.6%)

Progression to MIBC 0.50

No 148 (93.1%) 17 (100.0%) 21 (91.3%) 186 (93.5%)

Yes 11 (6.9%) 0 (0.0%) 2 (8.7%) 13 (6.5%)

Progression to metastatic disease 0.89

No 148 (93.1%) 16 (94.1%) 22 (95.7%) 186 (93.5%)

Yes 11 (6.9%) 1 (5.9%) 1 (4.3%) 13 (6.5%)
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SUB-urothelial durvalumab injection: 1 (SUBDUE-1)—Results from the first
nine urothelial cancer patients using a dose-escalation schedule. First
Author: Dickon Hayne, UWA Medical School, University of Western
Australia, Perth, WA, Australia
Background: The sub-urothelial administration of checkpoint inhibitors has not been reported.
This approach could be safer and more efficacious than systemic delivery for patients with non-
muscle-invasive bladder cancer (NMIBC). Methods: This phase 1b study employed a 3+3 dose-
escalation design to explore tolerability, safety and immunological efficacy of sub-urothelial
durvalumab, a programmed death-ligand 1 (PDL1) monoclonal antibody. Eligible participants
had high risk NMIBC or MIBC without prior chemotherapy or immunotherapy (BCG allowed)
and were planned for cystectomy. Participants received 25/75/150mg durvalumab diluted in
25mL normal saline injected into the sub-urothelium at 25 locations (25x1mL injections), at
least 2 weeks prior to radical cystectomy. Systematic four quadrant cold cup bladder biopsies
were taken immediately prior to durvalumab injection and immediately prior to cystectomy. Tu-
mour, if present, was biopsied before and after injection and bladder maps recorded. Interna-
tional Prostate Symptom Index (IPSS) and O’Leary symptom score at various time points and
adverse events (AE) as per CTCAE (Version 4) were recorded. Relative changes in immune cell
counts (RCI) on bladder biopsy for CD3, CD8, CD68 and CD168 expressing cells are reported
(value>1.0 designating increase). Results: Nine participants were recruited; eight male (89%),
1 female; mean age 72 years (range 56 – 82). No dose-limiting toxicities were observed. No ev-
idence of treatment-related effect on IPSS or O’Leary Symptom scores was seen. Fourteen AEs
were reported by six (67%) patients: 10 were Grade 1, 3 Grade 2, 1 Grade 3. None were con-
sidered immune- or treatment-related by investigators. Transient elevation of peri-operative thy-
roid stimulating hormone was seen in two subjects, which normalised without intervention. No
hepatitis was seen. All patients underwent planned cystectomy. RCI of different immune popu-
lations was calculated (see Table). Visible tumour was present in only 4 patients limiting inter-
pretation of RCI. RCI varied significantly between cell types (p=0.008*). RCI numerically
increased by dose but did not reach statistical significance (p=0.076**). A numeric increase in
monocytes was seen at 150mg dose. RCI of different immune populations by dose of sub-uro-
thelial durvalumab. Conclusions: Sub-urothelial injection of durvalumab was safe at all 3 dose
levels without any drug-related adverse events. Immunological studies showed differential ef-
fects on immune cells with macrophage population most affected. Further studies investigating
the role of 150mg sub-urothelial durvalumab in the management of NMIBC are planned. Clini-
cal trial information: ACTRN12620000063910. Research Sponsor: Australia and New Zea-
land Urogenital and Prostate Cancer Trials Group., Other Foundation., Pharmaceutical/Biotech
Company.

Dose

Relative changes in immune cell count

Dose effect*CD3 CD8 CD68 CD168

25mg 1.14 1.10 1.16 0.95 1.05

75mg 0.86 0.86 1.44 1.48 1.23

150mg 1.48 1.15 1.92 1.56 1.50

Cell effect** 1.15 1.04 1.50 1.33
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Atezolizumab for locally advanced/metastatic urothelial carcinoma within the
compassionate use program in Spain: The IMcompass study. First Author:
Miguel Angel A. Climent Duran, Instituto Valenciano de Oncolog�ıa,
Valencia, Spain
Background: Atezolizumab is a monoclonal antibody with proven efficacy in clinical trials for ad-
vanced or metastatic urothelial carcinoma (UC) after progression to platinum-based chemother-
apy. Following EMA marketing authorization and before prizing and reimbursement was
granted in Spain, the Spanish Medicines Agency authorized a compassionate use program. We
describe the patient characteristics and atezolizumab effectiveness in this compassionate use
program. Methods: It was a multicentre cohort study based on the retrospective chart review of
patients with inoperable locally advanced or metastatic UC who received atezolizumab, follow-
ing progression to platinum-based chemotherapy, under the compassionate use program in
Spain. The primary endpoint was their demographic and clinical characterization. Secondary
endpoints included the best response to atezolizumab, progression-free survival (PFS) and
overall survival (OS). Results: 109 evaluable patients were included, with a median age (inter-
quartile range, IQR) of 68.0 years (62.0-75.0), 87 males (79.8%) and 96 Caucasians
(88.1%). Median age (IQR) at diagnosis was 64.0 years (58.0-72.0) and 92 (84.4%) had pure
urothelial carcinoma. Twenty-four (22.0%) had received BCG, 18 (16.5%) neoadjuvant treat-
ment, 19 (17.4%) adjuvant treatment, and 19 (17.4%) radiotherapy for primary tumour. Re-
garding prior metastatic treatments, 98 (89.9%) had received first-line chemotherapy, 46
(42.2%) second line, 19 (17.4%) third line, and 5 (4.6%) more lines. When starting atezolizu-
mab, median age (IQR) was 69.0 years (62.0-74.0) and 105 (96.3%) had metastases: 71
(65.1%) in lymph nodes and 64 (58.7%) visceral (skeletal n = 31, lung n = 29, liver n = 26,
other n = 13). Atezolizumab was used for a median (IQR) of 2.8 (1.4-8.4) months and 5.0
(3.0-13.0) administered doses. The overall response rate was 23.8%, with 6 patients (5.5%)
achieving complete response and 20 (18.3%) partial response. Stable disease was observed in
21 (19.3%), progression in 44 (40.4%) and response was not evaluable in 18 (16.5%). The
median PFS (95% CI) was 3.7 months (2.8-5.8), with PFS rates at months 3, 6, 9 and 12 of
57.5%, 38.0%, 30.5% and 26.1%, respectively. The median OS (95% CI) reached 8.5 (6.6-
12.6) months, with a 12-month OS of 43.4%. Twenty-three patients (21.1%) reported 26 de-
lays (adverse event n = 16, intercurrent event n = 10) and 2 (1.8%) interruptions (adverse
event n = 1, intercurrent event n = 1). Atezolizumab was discontinued in 64 (58.7%) due to
disease progression (n = 43, 67.2%), death (n = 13, 20.3%), adverse events (n = 7, 10.9%)
and lost to follow-up (n = 1, 1.6%). Conclusions: This study provides real-world evidence on the
characteristics of patients with advanced or metastatic UC treated with atezolizumab under the
Spanish compassionate use program, supporting its effectiveness in the clinical setting.
Research Sponsor: Roche Farma S.A.
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Impact of angiotensin-converting enzyme inhibitors (ACEi) on pathologic
complete response with neoadjuvant chemotherapy (NAC) for muscle-
invasive bladder cancer (MIBC). First Author: Jonathan Thomas, Beth
Israel Deaconess Medical Center, Harvard Medical School, Boston, MA
Background: The renin-angiotensin system (RAS) has been demonstrated to modulate
cell proliferation, desmoplasia, angiogenesis and immunosuppression. Angiotensin
pathway inhibitors are postulated to favorably reprogram the stroma in part by inhibition
of transforming growth factor-b, a major mechanism of resistance, and have been previ-
ously reported to be associated with improved outcomes in the setting of immune
checkpoint inhibitors (ICIs) for metastatic urothelial carcinoma (Jain R, Clin Genitourin
Cancer 2021). In this analysis, we examined the association of angiotensin inhibitors in
the setting of NAC for MIBC preceding radical cystectomy (RC).Methods: Pts with MIBC
who received NAC preceding radical cystectomy were assembled from 3 institutions:
Dana-Farber Cancer Institute (DFCI), Moffitt Cancer Center (MCC) and McGill University
Health Center (MUHC). Pts were retrospectively assessed for the association of concur-
rent ACEi/angiotensin receptor blockers (ARB) use at initiation of NAC on pathologic
complete response (pCR), defined as pT0N0, and overall survival (OS). Pathologic fea-
tures, performance status (PS), clinical stage, type/number of cycles of NAC, and toxic-
ities were collected. The Kaplan-Meier method was used to estimate OS. Logistic and
Cox regression were used to explore factors potentially prognostic for pCR and OS re-
spectively. Results: 302 MIBC pts who received NAC preceding RC were available from
3 institutions: DFCI (n = 187), MCC (n = 50) and MUHC (n = 65). Overall, 141 pts
(46.7%) received Cisplatin/Gemcitabine, 130 (43.1%) received dose dense MVAC and
the remaining received other regimens. The overall pCR rate was 26.2%. The 5-year OS
was 62%. 63 (20.9%) pts were receiving an ACEi and 41 (13.6%) were receiving an
ARB. ACEi prior to NAC approached significance for association with pCR (odds ratio =
1.71 (95% CI = 0.94-3.11) p = 0.077). Pts with cT3/4N0-N1 disease receiving ACEi
had higher pCR rates (30.8% (8/26) vs 17.7% (14/98), p = 0.056) than those not on
ACEi; no difference was observed for pts with cT2N0 tumors (31.1% vs 31.3%, p =
0.99). pCR, ECOG-PS and clinical stage were significantly associated with improved
OS. ARB intake was not associated with pCR or OS. Conclusions: ACEi intake appeared
potentially associated with increased pCR in pts with MIBC receiving NAC, which was
more pronounced in those with higher clinical stages cT3/4N0-1. Given the association
of pCR with OS, our data suggest the potential relevance of angiotensin as a therapeutic
target in aggressive MIBC. Future prospective validation is warranted to repurpose an-
giotensin inhibitors in this setting, given their excellent toxicity profile and low costs.
Research Sponsor: None.
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Avelumab first-line (1L) maintenance + best supportive care (BSC) versus
BSC alone in Asian patients with advanced urothelial carcinoma (UC):
JAVELIN Bladder 100 subgroup analysis. First Author: Masatoshi Eto,
Kyushu University Graduate School of Medical Sciences, Fukuoka, Japan

Background: In the phase 3 JAVELIN Bladder 100 trial (NCT02603432),
avelumab 1L maintenance therapy + BSC showed significantly longer over-
all survival (OS) vs BSC alone in patients with advanced UC that had not
progressed with 1L platinum-based chemotherapy. We report efficacy and
safety results in patients enrolled in Asia. Methods: Patients with unresect-
able locally advanced or metastatic UC without disease progression after 4-
6 cycles of gemcitabine + cisplatin or carboplatin were randomized 1:1 to
receive avelumab 1L maintenance + BSC or BSC alone, stratified by best re-
sponse to 1L chemotherapy and visceral vs nonvisceral disease when initiat-
ing 1L chemotherapy. The primary endpoint was OS, assessed from
randomization in all patients and patients with PD-L1+ tumors (Ventana
SP263 assay). Results: 147 Asian patients were enrolled at sites in Japan,
South Korea, Taiwan, Hong Kong, and India; 73 and 74 were randomized to
receive avelumab + BSC or BSC alone, respectively. Median OS (95% CI)
was 25.3 mo (18.6 mo-not estimable [NE]) with avelumab+ BSC vs 18.7
mo (12.8 mo-NE) with BSC alone (HR, 0.74 [95% CI, 0.434-1.260]) in all
patients, and 26.1 mo (18.2 mo-NE) vs 19.4 mo (11.9 mo-NE), respective-
ly (HR, 0.66 [95% CI, 0.279-1.541]), in the PD-L1+ subgroup (n = 71).
With avelumab + BSC vs BSC alone, median (95% CI) progression-free sur-
vival was 5.6 (2.0-7.5) vs 1.9 (1.9-1.9) months (HR, 0.58 [95% CI,
0.383-0.864]) in all patients and 6.8 (1.9-11.2) vs 1.9 (1.9-3.8) months
(HR, 0.63 [95% CI, 0.336-1.172]) in the PD-L1+ subgroup; objective re-
sponse rates (95% CI) were 9.6% (3.9%-18.8%) vs 2.7% (0.3%-9.4%)
and 12.5% (4.2%-26.8%) vs 3.2% (0.1%-16.7%), respectively. The most
common treatment-emergent adverse events (TEAEs) of any grade (any cau-
sality) in the avelumab + BSC arm were pyrexia (23.6%), constipation, na-
sopharyngitis, and rash (19.4% each); grade ≥3 TEAEs were anemia
(9.7%), amylase increased (5.6%), and urinary tract infection (4.2%). Con-
clusions: Efficacy and safety data support the use of avelumab 1L mainte-
nance as the standard of care in Asian patients with advanced UC that has
not progressed with 1L platinum-based chemotherapy. Clinical trial
information: NCT02603432. Research Sponsor: Pfizer., Pharmaceutical/
Biotech Company.
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Avelumab first-line (1L) maintenance for advanced urothelial carcinoma
(UC): Long-term follow-up results from the JAVELIN Bladder 100 trial. First
Author: Thomas Powles, Barts Cancer Institute, Experimental Cancer
Medicine Centre, Queen Mary University of London, St Bartholomew’s
Hospital, London, United Kingdom
Background: The phase 3 JAVELIN Bladder 100 trial (NCT02603432) showed significantly lon-
ger overall survival (OS) with avelumab + best supportive care (BSC) vs BSC alone in patients
(pts) with advanced UC that had not progressed with 1L platinum-containing chemotherapy.
Avelumab 1L maintenance is now considered standard of care in treatment guidelines. We re-
port trial data with ≥2-years follow-up in all pts (additional 19 months from the initial analysis).
Methods: Pts with unresectable locally advanced or metastatic UC without disease progression
with 4-6 cycles of 1L gemcitabine + cisplatin or carboplatin were randomized 1:1 to receive
avelumab + BSC or BSC alone. The primary endpoint was OS, assessed from randomization in
all pts and in pts with PD-L1+ tumors (Ventana SP263 assay). Secondary endpoints included
progression-free survival (PFS) and safety. Results: 700 pts were randomized (350 per arm);
358 (51.1%) had PD-L1+ tumors. With extended follow-up (median, ≥38 months in both arms
for all pts; data cutoff, June 4, 2021), OS remained significantly longer in the avelumab + BSC
vs BSC alone arm in all randomized pts and in pts with PD-L1+ tumors (Table). An OS benefit
was observed across prespecified subgroups. PFS (by investigator) was longer with avelumab +
BSC vs BSC alone in all randomized pts and in pts with PD-L1+ tumors (Table). In the avelu-
mab + BSC and BSC alone arms, respectively, 185 (52.9%) vs 252 (72.0%) pts received a
subsequent anticancer drug therapy, including a PD-(L)1 inhibitor in 40 (11.4%) vs 186
(53.1%) pts. Long-term safety was consistent with previous avelumab monotherapy studies,
with no new safety signals. Conclusions: Long-term follow-up from the JAVELIN Bladder 100
trial continues to show prolonged OS with avelumab + BSC vs BSC alone. These results further
support the standard-of-care role for avelumab as 1L maintenance in pts with advanced UC
that has not progressed with 1L platinum-containing chemotherapy. Clinical trial information:
NCT02603432. Research Sponsor: Pfizer., Pharmaceutical/Biotech Company.

All pts Pts with PD-L1+ tumors

Avelumab + BSC (n =
350)

BSC alone (n =
350)

Avelumab + BSC (n =
189)

BSC alone (n =
169)

Median OS (95% CI), months 23.8 (19.9-28.8) 15.0 (13.5-
18.2)

30.9 (24.0-39.8) 18.5 (14.1-
24.2)

HR for OS (95% CI); 2-sided p value 0.76 (0.631-0.915); p = 0.0036 0.69 (0.521-0.901); p = 0.0064

30-month OS rate, % (95% CI) 43.7 (38.2-49.0) 33.5 (28.4-
38.7)

51.3 (43.7-58.4) 38.5 (30.9-
46.1)

Restricted mean survival time (95% CI),
months; 2-sided p value

28.8 (26.6-31.0); p =
0.0029

24.1 (21.9-
26.3)

32.4 (29.4-35.4) p =
0.0080

26.4 (23.2-
29.7)

Median PFS by investigator (95% CI), months 5.5 (4.2-7.2) 2.1 (1.9-3.0) 7.5 (5.5-11.1) 2.8 (2.0-3.7)

HR for PFS (95% CI); 2-sided p value 0.54 (0.457-0.645); p < 0.0001 0.46 (0.360-0.588); p < 0.0001

30-month PFS rate, % (95% CI) 19.3 (15.0-24.0) 6.3 (3.8-9.5) 25.1 (18.6-32.2) 6.7 (3.3-
11.6)
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VAX014 for instillation in subjects with nonmuscle-invasive bladder cancer.
First Author: Seth P. Lerner, Baylor College of Medicine, Houston, TX

Background: VAX014 is a novel tumor targeted oncolytic agent for intravesical
administration. It is comprised of recombinant bacterial minicells, that actively
target a3b1 and a5b1 integrins expressed on NMIBC and deliver an active cyto-
toxic/oncolytic protein payload, perfringolysin O. VAX014 is being investigated
for the intravesical treatment of NMIBC in an ongoing multi-center Phase 1
marker lesion trial in subjects with low grade Ta disease (NCT 03854721).
Methods: Subjects with up to 5 pathologically confirmed TaG1 lesions ≥ 5mm
but ≤ 15mm are eligible to receive six (6) weekly intravesical instillations of
VAX014. Subjects with presence or history of high-grade bladder cancer are in-
eligible. Phase 1a will establish the MTD using a 3+3 design. After the DSMB
establishes the RP2D, a Phase 1b expansion will use this dose to treat an addi-
tional 10 patients. Results: No serious adverse events or dose limiting toxicities
have been recorded through two dose cohorts (3 + 3 design) and evidence of
clinical response has been observed. Treatment related adverse events have
been limited to Grade 1/2 hematuria, dysuria, and urgency. Preclinical studies
indicate the pharmacodynamic activity of VAX014 following weekly intravesical
administration to immune competent mice bearing bladder tumors is immune
dependent and synergizes with systemic PD-L1 blockade to eliminate organ
confined tumors and extravesical tumors. Surviving mice are capable of reject-
ing tumor rechallenge due to development of protective antitumor immunologic
memory in response to therapy. Exploratory immunohistochemical target vali-
dation studies in bladder tumor biopsy specimens from subjects with more ad-
vanced stage tumors (T1-T3), indicate overexpression of VAX014’s target
integrins, a3b1 and a5b1, in most samples tested. Conclusions: These clinical
and preclinical data support the further development of VAX014 for the intra-
vesical treatment of NMIBC and set a foundation for combination therapy with
systemically administered immune checkpoint blockade in subjects with ad-
vanced disease. Clinical trial information: NCT03854721. Research Sponsor:
Vaxiion Therapeutics, U.S. National Institutes of Health.
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Reduction of residual tumors by photodynamic diagnosis-assisted TURBT
using 5-aminolevulinic acid for high-risk nonmuscle-invasive bladder cancer
(BRIGHT study). First Author: Taketo Kawai, Department of Urology,
Graduate School of Medicine, The University of Tokyo, Tokyo, Japan

Background: High-risk non-muscle invasive bladder cancer (NMIBC) has high tu-
mor residual rate of 40–60% after TURBT, and second TUR is strongly recom-
mended. Photodynamic diagnosis-assisted TURBT (PDD-TURBT) using 5-
aminolevulinic acid (5-ALA) has been reported to reduce residual tumors and in-
travesical recurrence. The purpose of this study is to investigate the residual tu-
mor-reducing effect of PDD-TURBT for high-risk NMIBC and to explore the
possibility that second TUR could be omitted by PDD-TURBT. Methods: We con-
ducted an investigator-initiated multicenter prospective observational study
(BRIGHT study; UMIN000035712) involving patients who underwent PDD-
TURBT using 5-ALA and second TUR for high-risk NMIBC (high-grade UC or pT1
or concurrent CIS). The primary endpoint was tumor residual rate and the second-
ary endpoint was recurrence-free survival, which were compared with historical
data (conventional TURBT) using propensity score-matching (PSM; caliper: 0.2).
Assuming that the difference between the two groups was 20%, the planned
number of cases was statistically set to 200 PDD-TURBT cases and 300 histori-
cal data cases, and the registration period was 2 years from January 2019 to De-
cember 2020, and the follow-up period was 2 years after second TUR. Results: In
this study, 188 patients in the PDD-TURBT group and 313 patients in the histori-
cal group were enrolled, and 177 patients and 306 patients were included in the
final analysis, respectively. After PSM adjustment, 167 patients in both groups
were compared, and no significant differences were observed in age, gender, his-
tory of bladder cancer, tumor diameter, number of tumors, history of upper tract
urothelial cancer, and period from initial TURBT to second TUR. The tumor resid-
ual rate was 25.8% in the PDD-TURBT group compared with 47.3% in the histor-
ical group, showing a significant decrease (odds ratio 0.39 [95% CI: 0.24–0.63];
p = 0.000064). Logistic regression analysis revealed that significant factors pre-
dicting residual tumors in PDD-TURBT were current or past smoking history, mul-
tiple tumors, and non-pTa (pT1 or pTis) tumors. Focusing on these three factors,
patients with 0–1 of these three factors have a significant less tumor residual rate
compared with patients with 2–3 factors (8.33% vs. 33.3%; odds ratio 5.46
[95% CI: 1.81–22.3]; p = 0.00052). Conclusions: PDD-TURBT for high-risk
NMIBC significantly reduced the tumor residual rate at the second TUR com-
pared to the conventional TURBT. PDD-TURBT using 5-ALA may enable to omit
second TUR in some high-risk NMIBC cases. Clinical trial information:
UMIN000035712. Research Sponsor: Chugai Pharmaceutical Co., Ltd., Phar-
maceutical/Biotech Company.
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Phase I-II study to evaluate safety and efficacy of niraparib plus cabozantinib
in patients with advanced urothelial/kidney cancer (NICARAGUA trial):
Preliminary data of phase I study. First Author: Daniel E. Castellano,
Hospital Universitario 12 de Octubre, Madrid, Spain
Background: Niraparib (N) is a (PARP)-1/-2 inhibitor and Cabozantinib (C) is a tyrosine
kinase (TK) inhibitor that targets VEGF signalling via inhibition of multiple TK receptors
including c-MET and TAM kinases (TYRO3, AXL, MER). The c-Met receptor TK is abnor-
mally activated and could be decrease response to PARP inhibitors. Preclinical data re-
veals that treatment with c-Met inhibitors renders cells more sensitive to PARP
inhibition. A phase (Ph) I-II study was designed to explore the safety and efficacy of the
combination of N + C in genitourinary cancers. Methods: Multicenter, open-label Ph I-II
study (NCT03425201). Confirmed histopathological diagnosis of either metastatic uro-
thelial carcinoma (mUC) or advanced clear cell renal cell carcinoma previously treated
with a maximum of two previous regimens. Adequate bone marrow, liver and renal func-
tions were required. The Ph I portion aimed to identify the maximum tolerated dose
(MTD) and recommended ph II dose (RP2D). Pt received N and C p.o. once daily in 28-
day cycles: Dose level 1 (DL1) N/C 100/20 mg; DL2 200/20 mg; DL3 200/40 mg; DL4
200/60 mg. A further amendment developed DL1.1 100/40 mg. Pt were accrued to
each dose level in cohorts of 6 pt until the MTD was achieved (defined as highest dose
at which ≤1 out of 6 pt experience a DLT, evaluated during the first 2 cycles). Results:
Nineteen evaluable pt for DLT were included, 14 of them had UC. There was no DLT at
DL1. Two out of the first 6 evaluable pt in DL2 had DLT (G3 thrombopenia and anemia
and G3 diarrhea respectively). Upon analysis of these pt it was agreed to include 3 addi-
tional new pt for evaluation. Two pt were included with one presenting a DLT (G3 hepat-
ic toxicity). Enrolment then continued in a new DL 1.1 cohort and 1 of 6 pts had DLT
(G3 mucositis), being then considered the RP2D. No toxic deaths were reported. Six pt
(32%) received at least 10 cycles and 9 pt (47%) received at least 6 cycles. Three pa-
tients (16%) achieved partial response (all of them with mUC disease) and 14 (74%)
stable disease. Conclusions: N plus C combination can be safely administered with a
manageable toxicity profile and preliminary efficacy was reported in mUC heavily pre-
treated pts. The RP2D is N 100 mg plus C 40 mg qd. Ph II study is now recruiting mUC
patients. Clinical trial information: NCT03425201. Research Sponsor: GSK; IPSEN.

Planned dose levels for phase I.

Dose Level Niraparib (mg) Cabozantinib (mg)

DL1 100 20

DL1.1 100 40

DL2 200 20

DL3 200 40

DL4 200 60
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Analysis of disease-free survival in CheckMate 274 by PD-L1 combined
positive score and tumor proportion score. First Author: Matt D. Galsky,
Icahn School of Medicine at Mount Sinai, New York, NY
Background: CheckMate 274 demonstrated a significant improvement in disease-free survival
(DFS) with nivolumab (NIVO) versus placebo (PBO) both in the intent-to-treat population (haz-
ard ratio [HR], 0.70; 98.22% confidence interval [CI], 0.55–0.90; P < 0.001) and in patients
(pts) with tumor programmed death ligand 1 (PD-L1) expression ≥ 1% assessed by the tumor
proportion score (TPS) (HR, 0.55; 98.72% CI, 0.35–0.85; P < 0.001). An exploratory sub-
group analysis showed a trend toward a DFS benefit with NIVO in pts with TPS < 1% (0.82;
95% CI, 0.63–1.06). To further characterize the relationship between PD-L1 expression and
NIVO efficacy, we report an analysis of DFS based on PD-L1 expression in both tumor and im-
mune cells using the combined positive score (CPS). Methods: CheckMate 274 is a phase 3,
randomized, double-blind, multicenter trial of NIVO versus PBO in pts with high-risk muscle-in-
vasive urothelial carcinoma after radical surgery. Pts were randomized 1:1 to NIVO 240 mg or
PBO every 2 weeks intravenously for 1 year of adjuvant treatment. The primary endpoints of the
study are DFS in the intent-to-treat population and in pts with TPS ≥ 1%. The Dako PD-L1 IHC
28-8 pharmDx assay was used to evaluate TPS. CPS was determined retrospectively from previ-
ously stained immunohistochemistry slides using the CPS algorithm. CPS was calculated as
the number of both PD-L1 positive tumor and immune cells divided by the number of viable tu-
mor cells in the evaluable tumor area, multiplied by 100; TPS was similarly calculated with the
number of PD-L1 positive tumor cells as the numerator. This analysis only included pts with
both quantifiable CPS and TPS. Results: Of the 629 pts with quantifiable TPS and CPS, 249
(40%) had TPS ≥ 1% (NIVO, n = 124; PBO, n = 125), 380 (60%) had TPS < 1% (NIVO, n =
191; PBO, n = 189), 557 (89%) had CPS ≥ 1 (NIVO, n = 281; PBO, n = 276), and 72 (11%)
had CPS < 1 (NIVO, n = 34; PBO, n = 38). Within TPS < 1% pts, 81% (n = 309) had CPS ≥
1. The number of pts and the DFS outcomes in pts with TPS ≥ 1% and CPS ≥ 1 are shown in
the Table. In pts with TPS < 1% who also had CPS ≥ 1, median DFS (95% CI) was 19.2
(15.6–33.4) months with NIVO versus 10.1 (8.2–19.4) months with PBO. The HR for NIVO
versus PBO in these pts was 0.73 (95% CI, 0.54–0.99). Conclusions: This exploratory analysis
of PD-L1 expression by CPS showed a higher proportion of pts with CPS ≥ 1 than TPS ≥ 1%,
and that most pts with TPS < 1% had CPS ≥ 1. In the CPS ≥ 1 subgroup, median DFS with
NIVO was more than double that with placebo. These results support the conclusion that pts
with TPS < 1% also benefit from adjuvant NIVO. Clinical trial information: NCT02632409.
Research Sponsor: Bristol Myers Squibb.

Median DFS (95% CI), mo HR (95% CI) 6-mo DFS probability, % 12-mo DFS probability, %

TPS ≥ 1% NIVO (n = 124) NR (24.6–NE) 0.50 (0.35–0.71) 75 69
PBO (n = 125) 8.4 (5.6–17.9) 56 45

CPS ≥ 1 NIVO (n = 281) 24.6 (19.2–NE) 0.62 (0.49–0.78) 77 67
PBO (n = 276) 9.4 (8.2–15.2) 60 46

NE, not estimable; NR, not reached.
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CIMUC: Chemotherapy following Immune checkpoints inhibitors in patients
with locally advanced or metastatic urothelial carcinoma (la/mUC). First
Author: Lucie Meynard, Institut Bergoni�e, Bordeaux, France
Background: Immune checkpoints inhibitors (ICIs) have recently changed therapeutic land-
scape of la/mUC. Recent studies suggested an improvement of response to salvage chemother-
apy (CT) after ICIs in several cancer types including urothelial carcinoma. We assumed that
efficacy of CT rechallenge after ICIs may be improved compared to second-line CT without pre-
vious ICIs in patients (pts) with la/mUC. Methods: CIMUC is a French multicentric retrospective
study including all pts with la/mUC initiating second or third-line CT from January 1st 2015 to
June 30th 2020. Two groups of pts were defined: pts in group 1 (G1) were treated with a sec-
ond-line CT without previous ICIs; pts in group 2 (G2) were treated with third line CT after ICIs.
Primary endpoint was objective response rate (ORR: proportion of patients with complete or
partial response, according to RECIST 1.1 criteria) in G2 versus G1. Secondary endpoints were
progression-free survival (PFS), defined as time from initiation of second or third-line CT to dis-
ease progression or death from any cause, and toxicities. This study is supported by the French
Genito Urinary Group (GETUG). Results: 553 pts were included. Baseline characteristics of the
2 groups are summarized in the Table. ORRs were 31% (95%CI [26.5-35.5]) and 29.2%
(95%CI [21.9-36.6]) respectively in G1 and G2, without statistically significant difference
(p=0.617), even after adjustment for Bellmunt risk factors (p=0.3214). In subgroups analysis,
no difference in ORR was observed by type of CT (platinum or taxanes), duration of response
(DOR) to first-platinum-based CT (< 12 months or ≥ 12 months) and FGFR-status. We did not
identify any predictive factor of OR in G2 in multivariate analysis. Median PFS were 4.6 months
(95%CI [3.88; 5.06]) and 4.86 months (95%CI [4.11; 5.45]), respectively in G1 and G2.
Grade 3/4 hematologic toxicity occurred in 35% and 22.4%, respectively in G1 and G2. Con-
clusions: While ORR was not superior in G2 versus G1, pts derive comparable benefit in a fur-
ther line of treatment (G2) in terms of ORR and PFS. Despite limits inherent to any
retrospective study, CIMUC represents one of the largest retrospective studies in this setting.
Research Sponsor: None.

Baseline characteristics of patients included in CIMUC study (n=553).

Group 1 (CT-> CT) (N=406) Group 2 (CT-> ICI -> CT) (N=147)

Age (median [IQR]) 66.3 [60.2-73.6] 69.9 [62.6-74.0]

ECOG PS (n (%)) 0 1 ≥ 2 Unknown 70 (17.2) 204 (50.2) 128 (31.5) 4 (1.0) 49 (33.3) 78 (53.1) 15 (10.2) 5 (3.4)

Bellmunt factors (n (%)) 0 1 2 3 Unknown 39 (9.6) 177 (43.6) 143 (35.2) 43
(10.6) 4 (1.0)

28 (19.0) 75 (51.0) 36 (24.5) 2 (1.4)
6 (4.1)

Chemotherapy (n (%)) Taxane Platinum Other
Unknown

130 (32.0) 209 (51.5) 66 (16.3) 1 (0.2) 74 (50.3) 48 (32.7) 25 (17.0) 0 (0.0)

FGFR status (n (%)) Altered Non-altered
Unknown

16 (3.9) 62 (15.3) 328 (80.8) 10 (6.8) 39 (26.5) 98 (66.7)

DOR ≥ 12 months to first platinum based
therapy (n (%))

115 (28.3) 23 (15.6)
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Atezolizumab (atezo) with or without Bacille Calmette-Gu�erin (BCG) in
patients (pts) with high-risk nonmuscle-invasive bladder cancer (NMIBC):
Results from a phase Ib/II study. First Author: Noah M. Hahn, Johns
Hopkins Greenberg Bladder Center Institute, Johns Hopkins School of
Medicine, Baltimore, MD
Background: Standard treatment (tx) for high-risk NMIBC is transurethral resection of bladder
tumor (TURBT) followed by BCG induction and maintenance. However, �50% of pts experi-
ence recurrence and/or progression after tx and may be ineligible for or refuse cystectomy. The
PD-L1/PD-1 pathway may be involved with immune escape in NMIBC following BCG exposure.
Here, we report results of atezo (antiPD-L1) ± BCG in BCG-unresponsive, high-risk NMIBC.
Methods: This multicenter study (NCT02792192) enrolled pts with BCG-unresponsive NMIBC
with carcinoma in situ who had repeat TURBT. Cohort 1A and 1B pts received atezo 1200 mg
IV q3w for ≤96 wk. Cohort 1B pts also received standard BCG induction (qw � 6 doses) and
maintenance (qw� 3 doses at 3 mo), with optional maintenance courses at 6, 12, 18, 24, and
30 mo. For cohort 1B only, de-escalation was allowed for ≤3 BCG dose levels (full dose 50 mg,
66% and 33% of full dose). Co-primary outcomes were safety and complete response (CR) rate
at 6 mo (6-mo bladder biopsy required). Duration of CR and 3-mo CR rate (key secondary out-
comes) and 12-mo CR rate (exploratory) were also shown. Results: Cohorts 1A and 1B enrolled
12 pts each. Median age was 74 y; most pts had ECOG PS 0 (n = 7 [58%] in each cohort). At
data cutoff (Sep 29, 2020), median atezo tx duration was 22.7 wk in cohort 1A and 31.6 wk
in 1B. Following dose de-escalation in cohort 1B, the recommended BCG dose was 50 mg.
BCG dose modification/interruption occurred in 4 pts (33%) due to an AE. The most common
reason for tx discontinuation was disease recurrence or progression in both cohorts. Three pts
(25%) in cohort 1A had atezo-related Gr 3 AEs (most common: maculopapular rash, n = 2); no
atezo- or BCG-related Gr ≥3 AEs were seen in cohort 1B. Three dose-limiting toxicities occurred
(1 [8%] in cohort 1A and 2 [17%] in cohort 1B), all reported as AEs of special interest. No Gr
4/5 AEs were reported. CRs, which appeared durable, were seen in both cohorts (Table). Con-
clusions: In this first report of atezo + BCG in NMIBC, atezo as mono- and combination therapy
was well tolerated, with no new safety signals or tx-related deaths. Preliminary data suggested
clinically meaningful activity, especially with atezo + BCG, requiring confirmation in a larger
setting. Clinical trial information: NCT02792192. Research Sponsor: F. Hoffmann La-Roche
Ltd.

Cohort 1A Atezo (n =
12)

Cohort 1B Atezo + BCG (n =
12)

Cohort 1 total (N =
24)

Best response, n (%)a

CR 4 (33) 7 (58) 11 (46)

Persistent or recurrent disease 7 (58) 4 (33) 11 (46)

Progressive disease 0 1 (8) 1 (4)

3-mo CR rate, n (%) [95%CI] 2 (17) [2, 48] 5 (42) [15, 72] 7 (29) [13, 51]

6-mo CR rate, n (%) [95%CI] 4 (33) [10, 65] 5 (42) [15, 72] 9 (38) [19, 59]

12-mo CR rate, n (%) [95%CI] 1 (8) [0, 39] 5 (42) [15, 72] 6 (25) [10, 47]

Duration of CR (in pts with 6-mo CR), median (range),
mo

6.8 (3.0-22.3*) NE (13.8*-24.5*) NE (3.1-24.5*)

No. of events, n (%) 2 (50) 0 2 (22)

* Censored. NE, not estimable. a Missing for 1 cohort 1A pt.
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A prospective phase II trial of neoadjuvant nivolumab plus gemcitabine/
cisplatin chemotherapy in muscle-invasive urothelial carcinoma of bladder.
First Author: Hongsik Kim, Samsung Medical Center, Seoul, South Korea

Background: To assess the efficacy and safety of the combination of nivolu-
mab plus gemcitabine/cisplatin in neoadjuvant setting of muscle-invasive
urothelial carcinoma of bladder (MIBC). Methods: In this prospective phase
II trial (CRIS, KCT0003804), eligible patients had cT2-T4a N0 MIBC, cis-
platin-eligible, and to be planned radical cystectomy. Patients received ni-
volumab 3 mg/kg on days 1 and 15, cisplatin 70 mg/m2 on day 1, and
gemcitabine 1,000 mg/m2 on days 1, 8 and 15. Study treatment was re-
peated every 28 days up to 3 or 4 cycles, depending on the surgery sched-
ules. The primary endpoint was pathologic complete response (pCR, ypT0).
Secondary endpoints included pathologic downstaging (<ypT1), disease-
free survival (DFS) and safety. Results: Between Sep 2019 and Oct 2020,
51 patients were enrolled. The majority of patients (96%) completed the
planned (median, 3; range 1 to 4) cycles of nivolumab plus gemcitabine/cis-
platin without significant toxicities. The most commonly observed adverse
events included fatigue, nausea and pruritus. Among the 49 patients who
completed study treatment, 12 patients refused surgery but were treated
with concurrent chemoradiotherapy. Radical cystectomy was performed in
34 (69%) patients. Pathologic results revealed 12 pCR (ypT0, 35%), 4 yp-
Tis, 3 ypTa, 3 ypT1, and 12 ypT2/T3. Preoperative PD-L1 (22C3 TPS>1%)
did not correlate with pCR or pathologic downstaging rates. With a median
follow-up of 19 months (95% CI, 17 to 20), 12 patients experienced dis-
ease recurrence and median DFS was not reached. Conclusions: Neoadju-
vant nivolumab plus gemcitabine/cisplatin was feasible and provided
meaningful pathologic responses in patients with MIBC. Clinical trial infor-
mation: KCT0003804. Research Sponsor: hematoma@skku.edu.
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Factors associated with improved outcomes in surgically resectable small cell
urothelial cancer (SCUC). First Author: Omar Alhalabi, The University of
Texas MD Anderson Cancer Center, Houston, TX
Background: We have established that neoadjuvant (neo) chemotherapy (CTX) is the op-
timal strategy in localized SCUC given the frequent under staging. We have also demon-
strated that alternating ifosfamide/doxorubicin (IA) and etoposide/cisplatin (EP) are
active against SCUC; however, the optimal regimen has not been defined. Methods: We
reviewed the records of 410 patients with SCUC treated at our institution between
1985 and 2020. Fisher’s exact test and logistic regression were used to determine the
association between pathological complete response (pCR) and management approach.
The Kaplan-Meier method was used to estimate overall survival (OS) from time of SCUC
diagnosis to death or last follow up. Log rank test and Cox proportional models were
used to determine the hazard-ratio (HR) between OS and management approach. Re-
sults: We included 203 patients with cT2-4aN0M0 SCUC who underwent cystectomy
either after neoCTX (141, 69%), alone (38, 19%), or followed by adjuvant CTX (24,
12%). Clinical stage was cT2N0 (151, 74%), cT3/4N0 (44, 22%), or cTxN0 (8, 4%).
Median age at diagnosis of SCUC was 66.7, 65.7, and 62.3 (p = 0.1) in the neoCTX,
surgery alone and adjuvant CTX groups, respectively. Mean (+/- standard deviation)
baseline glomerular filtration rate (GFR) was 75.6 (+/- 19.5), 61.3 (+/- 18.7), 70.5 (+/-
30.1) (p = 0.002) in the neoCTX, surgery alone and adjuvant CTX groups, respectively.
Downstaging was significantly improved with neoCTX vs initial surgery (49.6% vs
14.5%, p < .0001), stage cT2N0 vs cT3/4N0 (44% vs 25%, p = 0.01), presence of
carcinoma-in-situ (47% vs 28%, p = 0.01), or higher GFR (OR = 1.02, p = 0.06). In a
multi-variable analysis of these factors, neoCTX was the only factor associated with pCR
[OR = 3.9 (1.6-9.6) p = 0.003]. When comparing neoCTX regimens, downstaging was
greatest with IA/EP (65%) as compared to EP (39%), MVAC/Gem/Cis (27%) or others
(36%), p = 0.04. IA/EP was associated with younger age and good ECOG PS. In a mul-
ti-variable analysis of these factors, only IA/EP was associated with downstaging [OR =
3.7 (1.3-10.2), p = 0.01] and cT3/4 trended toward negatively impacting downstaging
[OR = 0.5 (0.15-1.57), p = 0.23]. In the survival analysis, neoCTX, T2 vs T3/4, pre-
dominant small cell histology, good ECOG PS, higher GFR, and younger age were all sig-
nificantly associated with improved outcomes. The best survival outcomes were
observed with IA/EP (5-yr OS 64.2%), as compared to EP (5-yr OS 55.6%), MVAC/
Gem/Cis (5-yr OS 50%) or others (5-yr OS 46.4%), p = 0.06, although these findings
did not achieve statistical significance. Conclusions: NeoCTX remains the standard of
care treatment for SCUC. The best downstaging was observed with IA/EP with a trend to-
ward improved overall survival. We recommend the use of IA/EP whenever possible and
consider EP for patients who are not able to tolerate ifosfamide. Research Sponsor:
None.
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Sequential intravesical valrubicin and docetaxel for the treatment of
nonmuscle invasive bladder cancer. First Author: Ian M. McElree, The
University of Iowa Carver College of Medicine, Iowa City, IA
Background: Intravesical gemcitabine-docetaxel (Gem/Doce) has emerged as an efficacious and
well-tolerated therapy for NMIBC. At first cytoscopic evaluation, success rate for BCG failures
is 75-80% with 60% of responders remaining disease free at 24 months. Success rates are
even higher for BCG naïve patients with close to 90% disease free at 3 months, and 93% of
responders HG disease free at 24 months. There is an unmet need for effective bladder-sparing
regimens for Gem/Doce failures. FDA-approved agents in this setting have poor long-term effi-
cacy; Valrubicin has an 8% 24-month disease free rate, and recently approved Pembrolizumab
has less than 20% complete response at 1 year. Based on poor efficacy of alternatives, we eval-
uated sequential intravesical valrubicin-docetaxel (Val/Doce) as a rescue therapy for NMIBC.
Methods: We retrospectively identified all patients with NMIBC who were treated with Val/Doce
between April 2013 and June 2021. Patients were included with intent to receive 6 weekly in-
travesical instillations of sequential 800 mg valrubicin and 37.5 mg docetaxel after complete
TURBT. Monthly maintenance of 2 years was initiated if disease free at 3-month cytoscopic
evaluation. The primary outcome was recurrence-free survival (RFS). Progression events includ-
ed the development of muscle invasive or metastatic disease as well as any cystectomy. Surviv-
al was assessed using the Kaplan-Meier method and log rank test, indexed from start of Val/
Doce induction. Surveillance was performed according to AUA guidelines. Results: The final co-
hort included 75 patients with median follow-up of 21 months. Of these patients, 12 were
treated with Val/Doce for low-grade Ta disease, with 60% disease free at 2 years and no subse-
quent HG occurrences. The remaining 63 patients had high-grade disease of which 86% were
BCG failures and 89% were Gem/Doce unresponsive. The 2 year RFS for high-grade patients
was 39%. CIS was present in 56% of the cohort. RFS was similar for those with and without
CIS. Progression occurred in 12 of the patients with high-grade disease. Of note, 10 underwent
cystectomy and 2 died of metastatic bladder cancer, yielding a bladder cancer specific death
rate of 3%. Overall and cystectomy-free survival was 88 and 85% at 24 months, respectively.
The most commonly reported side effects were bladder spasms (24%), urinary frequency
(13%), and dysuria (11%). There were 3 patients who could not tolerant a full induction
course. Conclusions: Sequential intravesical valrubicin-docetaxel will rescue a substantial por-
tion of patients with HG NMIBC failing Gem/Doce or BCG. Thus, the regimen allows a high pro-
portion of patients ( > 80%) to retain their bladders with an acceptable ( < 20%) progression
rate without succumbing to bladder cancer-related death ( < 5%). Research Sponsor: John &
Carol Walter Family Foundation and the Carver College of Medicine.

Variable 6 Months 12 Months 24 Months

HG RFS for CIS Containing 61% 53% 36%

HG RFS for Ta/T1 HG 69% 63% 39%

Progression-Free Survival 90% 85% 83%
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Sequential intravesical gemcitabine and docetaxel for BCG-naïve high-risk
nonmuscle-invasive bladder cancer. First Author: Ian M. McElree, The
University of Iowa Carver College of Medicine, Iowa City, IA
Background: Bacillus Calmette-Guerin (BCG) is currently recommended as adjuvant
therapy following complete transurethral resection of bladder tumor (TURBT) for high-
risk non-muscle invasive bladder cancer (NMIBC). However, continued BCG production
shortages have precluded the use of BCG in many urologic practices. Efficacy of se-
quential intravesical gemcitabine and docetaxel (Gem/Doce) in the BCG failure setting
has been reproduced across multiple institutions. In response to the continuing BCG
shortage, Gem/Doce has been utilized at our institution in the BCG-naïve setting. We re-
port the outcomes of a large cohort of patients with high-risk BCG-naïve NMIBC treated
with Gem/Doce. Methods:We retrospectively identified all patients with BCG-naïve high-
risk NMIBC who were treated with Gem/Doce from May 2013 through April 2021. We
included patients with intent to receive 6 weekly intravesical instillations of sequential
1 gram gemcitabine and 37.5mg docetaxel after complete TURBT. Monthly mainte-
nance of 2 years was initiated if disease free at first follow-up. The primary outcome was
recurrence-free survival (RFS) and efficacy was evaluated in an intention-to-treat man-
ner. Recurrence was defined as pathologically confirmed tumor relapse in the bladder or
prostatic urethra. Progression was defined as T-stage increase from Ta or CIS to T1 or
development of muscle invasive or metastatic disease. Survival was assessed using the
Kaplan-Meier method and log rank test, indexed from the first Gem/Doce instillation.
Results: One hundred seven patients with median follow-up of 15 months were included
in the analysis. There were 47 with any CIS, 55 with T1 disease, and 7 with micropapil-
lary variant histology. Four patients did not complete a full induction cycle due to hema-
turia (3) and severe frequency/nocturia (1). 19 patients sustained a recurrence at any
point during follow-up. RFS was 89%, 85%, and 82% at 6, 12, and 24 months, respec-
tively. No difference in RFS was seen in patients with or without CIS (p = 0.42). No pa-
tients met criteria for either form of disease progression. One patient underwent
cystectomy due to end-stage lower urinary tract symptoms, with final pathology pTisN0.
No patients died of bladder cancer. Overall survival was 84% at 24 months. 46 patients
reported any symptoms during treatment. Common side effects included urinary fre-
quency/urgency (36%), hematuria (11%), and dysuria (8%). Conclusions: In a large co-
hort of high-risk, BCG-naïve NMIBC patients, Gem/Doce showed excellent efficacy
(84% 2-year HG-RFS). These rates are similar to modern treatment naïve cohorts re-
ceiving BCG. Prospective comparative analysis of Gem/Doce in BCG-naïve populations
is warranted. Research Sponsor: John & Carol Walter Family Foundation and the Carver
College of Medicine.

Variable 6 Months 12 Months 24 Months

Recurrence-Free Survival 89% 85% 82%

High-Grade Recurrence-Free Survival 91% 87% 84%

Overall Survival 98% 98% 84%
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Neoadjuvant nivolumab (N) +/- ipilimumab (I) in cisplatin-ineligible patients
(pts) with muscle-invasive bladder cancer (MIBC). First Author:
Brendan John Guercio, Memorial Sloan Kettering Cancer Center, New
York, NY
Background: Cisplatin-based neoadjuvant chemotherapy followed by radical cystectomy (RC) con-
fers survival benefit but a substantial subset of MIBC pts are cisplatin-ineligible. We conducted a
phase II trial of N±I neoadjuvant therapy for cisplatin-ineligible MIBC. Methods: Cisplatin-ineligi-
ble pts with MIBC (cT2-T4aN0M0) were enrolled into 2 consecutive cohorts of 15 pts each (C1: N
3 mg/kg q 2 weeks (wk) x 5; C2: I (3mg/kg) + N (1mg/kg) wk 0 and 6, with N (3mg/kg) wk 3 and
9). A 3rd cohort was planned (C3: I (3mg/kg) + N (1mg/kg) q 3 wk x 3). Primary endpoint (EP) was
eligibility for planned RC within 60 days without delay from treatment-related adverse events
(TRAEs) or progressive disease (PD). Secondary EPs included pathologic downstaging (PaDo,
<ypT2pN0) and complete response (pCR, ypT0pN0) rates, recurrence-free survival (RFS), and
safety. Exploratory EP was event-free survival (EFS). Results: From 8/2018-5/2021, 15 pts were
enrolled onto C1 and C2 (N = 30). Median age 76 (range 53-87), 80% male, with median Charl-
son comorbidity score of 1 (range 0-5). In C1 and C2, 14/15 and 6/15 pts received all planned
treatment, respectively. In C2, 7/15 received ≤ 50% of planned doses. In C1, 11 pts underwent
RC, 2 had PD before RC, 1 did not undergo RC due to TRAE, and 1 declined RC. Overall, 12/15
met the primary EP. For C2, 9 pts underwent RC, 3 had PD before RC, 2 did not undergo RC due
to AE (1 of which was TRAE), and 1 opted for radiation, with 8/15 meeting the primary EP. C3 was
dropped due to C2’s failure to meet the primary EP. In C1, 4 pts had PaDo (26%), with 2 pCRs
(13%). In C2, 3 pts had PaDo (20%), with 1 pCR (7%). In C1, 1 pt who did not undergo RC due
to TRAE had clinical CR of 13.2 months (mos) but died of sepsis at 16.1 mos; 2 pts in C2 who did
not undergo RC have ongoing clinical CR at 16.1 and 10.8 mos follow-up (f/u). For time-to-event
EPs, see Table. In C1, the only observed grade 3-4 TRAE was myocarditis (n=1, 7%). In C2, 4 pts
(27%) had grade 3-4 TRAE, including elevated lipase (20%), pneumonitis (13%), fatigue (13%),
and elevated AST + ALT(13%). Median tumor mutation burden was 8.8/megabase; DNA damage
response genes were altered in 31% of pts and FGFR3 in 14%, with no genomic correlation with
PaDo. For C1, 4/10 had baseline PD-L1 expression on ≥1% of tumor cells; 1 had PD-L1 ≥5%.
Conclusions: In this cohort of cisplatin-ineligible pts with MIBC and comorbidities, neoadjuvant N
was well tolerated. N+I was associated with greater toxicity resulting in RC delays. Pathologic re-
sponse rates were low in both cohorts, raising questions about utility of treatment intensification in
cisplatin-ineligible patients. Some pts who did not undergo RC due to TRAEs had sustained clini-
cal CR. Clinical trial information: NCT03520491. Clinical trial information: NCT03520491.
Research Sponsor: Bristol Myers Squibb., Conquer Cancer Foundation of the American Society of
Clinical Oncology., U.S. National Institutes of Health.

Cohort 1 Cohort 2

Median f/u (mos) 27 8

6mos RFS 86% 68%

95% Confidence Interval (95CI) 69 - 100 47 - 100

12mos RFS 77% 68%

95CI 57 - 100 47 - 100

6mos EFS 92% 79%

95CI 77 - 100 60 - 100

12mos EFS 81% 79%

95CI 61 - 100 60 - 100
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Real-world study of chemotherapy plus immunotherapy versus
chemotherapy alone as neoadjuvant treatment guided bladder-sparing
therapy for localized muscle-invasive bladder cancer. First Author: Yali
Shen, West China Hospital Sichuan University, Chengdu, China
Background: Bladder-preserving combined-modality therapy has been a popular
research field as an alternative to radical cystectomy for selected patients with lo-
calized muscle-invasive bladder cancer (MIBC). This real-world study aimed to
compare the efficacy of neoadjuvant chemotherapy plus immunotherapy versus
chemotherapy alone as one of bladder-sparing therapies for localized MIBC. Meth-
ods: Patients with cT2-4bN0-3M0-1a pathological and imaging diagnosed MIBC
were included in the study. Either chemotherapy (gemcitabine and cisplatin/car-
boplatin) plus immunotherapy (PD-1 checkpoint inhibitor, including pembrolizu-
mab， tislelizumab and toripalimab) or chemotherapy alone were given as
patients’ wish. The primary endpoint was complete response rate (CR, T0/Ta/Tis),
and the secondary endpoints were disease control rate (DCR), progression-free
survival (PFS), bladder-intact disease-free survival (BI-DFS) and toxicity. Results:
In total, 41 patients were included, 25 in combination group and 16 in chemo-
therapy group respectively. The baseline characteristics were well balanced in
two groups. Median follow-up time was 15.3 ±4.4 months(m). No patient died.
The efficacy evaluable population was consisted of 34 pts (22 in combination
group; 12 in chemotherapy alone group). The CR rate for combination group was
50.0% and 0 for chemotherapy alone group. One patient suffered from disease
progression in combination group and three in chemotherapy group. The DCRs for
combination group and chemotherapy group were 95.5% and 66.7%, respective-
ly (p= 0.003). Twelve patients had radiotherapy and six patients had radical cys-
tectomy followed by neoadjuvant treatments in combination group. And two
patients had radiotherapy and three patients had radical cystectomy in chemo-
therapy group. The one-year PFS rates were 95.5% and 62.5% for combination
group and chemotherapy group(p= 0.010), and the one-year BI-DFS were 66.1%
versus 27.5% respectively(p= 0.159). The bladder-preserving combined-modali-
ty therapies used were well-tolerated with acceptable and manageable toxicities.
Grade 3=4 hematological system adverse events were 15.9% and 6.4% in combi-
nation group and chemotherapy group, respectively (p= 0.021). Conclusions:
Neoadjuvant chemotherapy plus immunotherapy showed better efficacy com-
pared with chemotherapy alone as an important bladder-sparing therapy for local-
ly advanced MIBC with acceptable and manageable toxicities. Research Sponsor:
None.
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Gemcitabine and carboplatin versus gemcitabine and paclitaxel
chemotherapy in cisplatin ineligible advanced-stage urothelial cancers: A
prospective randomized control study. First Author: Parmod Kumar, All
India Institute of Medical Sciences, Rishikesh, India

Background: Cisplatin ineligibility in metastatic urinary bladder cancer pa-
tients poses a major therapeutic challenge. The reported incidence was ap-
proximately 20-30% of metastatic urinary bladder cancer. In the absence of
insurance, "the immunotherapy" can be economically draining at the current
cost. Moreover, there are patients in whom immunotherapy might not be
feasible due to comorbid conditions. Therefore, there persists a need to opti-
mize chemotherapy options for gemcitabine combination with either Pacli-
taxel or Carboplatin are recommended chemotherapy options. However,
limited prospective studies are comparing the two options. Methods: This
was a non-funded, prospective, randomized, single-center study among
treatment naïve cisplatin-ineligible metastatic urothelial cancer from a ter-
tiary care institute from India. The study enrollment duration was 18
months. Patients were randomized in one of the two treatment arms. The
"Arm A" received (Gemcitabine and Carboplatin) and "Arm B" received the
(Gemcitabine and Paclitaxel) combination chemotherapy, respectively. The
two treatment arms were compared prospectively for disease control, surviv-
al, and adverse events in an Intention to treat analysis. Results: A total of 32
eligible participants were randomized in the study. "Arm A" vs. "Arm B" had
an 18.7% vs. 25% drops out rate, respectively. The ORR was 40% vs.
88.4%; median PFS and OS were 3.7 vs. 3.8 months and 7.3 vs. 14.0
months, respectively. The serious adverse events were nonoverlapping. Hos-
pitalization was needed for the care of adverse events among 37.5% vs.
12.5% patients, respectively. Conclusions: Both groups reported that similar
PFS. However, better ORR, OS (though not statically significant), and lower
hospitalizations for adverse event management favor the Gemcitabine with
paclitaxel combination over Gemcitabine with Carboplatin. Clinical trial in-
formation: CTRI/2020/02/023402. Research Sponsor: None.

501 Poster Session

Futibatinib plus pembrolizumab in patients (pts) with advanced or metastatic
urothelial carcinoma (mUC): Preliminary safety results from a phase 2 study.
First Author: Vadim S Koshkin, University of California San Francisco,
San Francisco, CA
Background: Immune checkpoint inhibitors (ICIs), including pembrolizumab, are
among the few treatment options available for platinum-ineligible pts with mUC,
but only 25–30% of pts achieve responses with ICIs. FGFR DNA alterations (in
15–20% of mUCs) may contribute to poor responses to ICIs, and FGFR inhibition
may sensitize tumors to ICIs by direct action on cancer cells or by altering the tu-
mor microenvironment. In an open-label phase 2 study (NCT04601857), futiba-
tinib, a highly selective, potent, irreversible FGFR1–4 inhibitor with activity in
FGFR-deregulated tumors, is being assessed in combination with pembrolizumab
in pts with mUC. Here, we report preliminary findings from the safety lead-in
phase. Methods: Eligible pts (≥18 y; ECOG PS ≤1) had mUC, were treatment na-
ive in the advanced/metastatic setting, and unfit for, intolerant to, or refusing
platinum-based chemotherapy. Prior anti–PD-1/PD-ligand 1/2 or FGFR inhibitor
therapy were not permitted. Pts (regardless of FGFR alteration status) were first
enrolled in a safety lead-in and received futibatinib 20 mg orally once daily (QD)
and pembrolizumab 200 mg IV every 21 d. Dose-limiting toxicities (DLTs) were
assessed during the first 21-d treatment cycle. Results: As of September 27,
2021, 6 pts were enrolled in the safety lead-in. Median age was 73.5 y (range,
46–84 y) and 17% (1/6) of pts had an ECOG PS of 1. Median duration of treat-
ment was 48 d (range, 21–141 d) with futibatinib and 35 d (1–114 d) with pem-
brolizumab. Two pts (33%) remained on treatment at data cutoff. Adverse events
(AEs) were reported in all 6 pts; AEs in > 2 pts were diarrhea (83%), hyperphos-
phatemia (67%), increased aspartate aminotransferase (50%), and pruritis
(50%). Grade 3 AEs were reported in 2/6 pts: increased aspartate aminotransfer-
ase, maculopapular rash, myositis (17% each). There were no grade 4–5 AEs.
AEs led to any study drug discontinuation in 3 pts, dose interruption in 3 pts, and
dose modification in 3 pts. All 6 pts were evaluated for DLTs after 1 treatment cy-
cle; no DLTs were reported. Conclusions: Preliminary safety results support tolera-
bility of futibatinib plus pembrolizumab in platinum-ineligible pts with mUC. As
no DLTs were observed in the safety lead-in, the recommended dose of futibatinib
in combination with pembrolizumab is 20 mg QD. Enrollment in pts with or with-
out FGFR alterations is ongoing to evaluate antitumor activity by FGFR alteration
status. Clinical trial information: NCT04601857. Research Sponsor: Taiho On-
cology, Inc.

502 Poster Session

ABLE: Phase 2, single-arm, two-stage study of nabpaclitaxel with anti-PD1/
PDL1 in advanced urothelial cancer. First Author: Irene Tsung, University
of Michigan Health System, Ann Arbor, MI

Background: Anti-PD/PDL1 immune checkpoint inhibitor monotherapy is
standard in select PDL1 expressing advanced urothelial cancer (aUC) and
platinum-refractory aUC. Nab-paclitaxel (NAB) previously showed encourag-
ing activity in platinum-refractory aUC. We conducted a single-arm trial of
the combination of NAB and pembrolizumab in platinum-refractory or cis-
platin-ineligible aUC. Methods: Eligible patients (pts) had RECIST 1.1 mea-
surable urothelial cancer, grade ≤1 neuropathy, and ECOG PS 0-2. Study
therapy consisted of NAB at starting dose of 125 mg/m2 IV on days 1 and
8 and pembrolizumab 200 mg IV on day 1 in 21-day cycles until progression,
intolerable toxicity, death, or consent withdrawal. Continuing NAB after 6
cycles was optional. NAB starting dose was reduced to 100 mg/m2 after
planned interim analysis on the first 17 subjects. Primary endpoint was over-
all response rate (ORR) by RECIST 1.1. Secondary endpoints included safe-
ty/toxicity, progression free survival (PFS), overall survival, complete
response proportion, duration of response (DOR), and duration of therapy
(DOT). Results: Between 2/2018 and 4/2021, 36 response evaluable pts
were enrolled; 11 of upper tract origin, 32 men, mean age 71.5 years (range
52 – 88), 25 pure urothelial, 15 platinum-refractory, 21 cisplatin-ineligible
by Galsky criteria, and ECOG PS was 0, 1 or 2 in 9, 20, and 7 pts, respective-
ly. Unconfirmed best ORR was 58.3% (95% CI: 42-74) including 3 CR and
18 PR, confirmed ORR 50% (18/36); 31/36 pts experienced some tumor
shrinkage. Median DOR was 19 weeks (95% CI: 15.6-34.8), and median
PFS 5.4 months (95% CI: 4.6-7.9). Pts received a median of 6 cycles (range
1-14) with median DOT 4.2 months (range 0.6-9.6). Grade ≥3 adverse
events (AE) occurred in 25 pts including fatigue (n = 6), anemia (n = 6), pe-
ripheral neuropathy (n = 3), and oral mucositis (n = 3); 6 discontinued treat-
ment due to AEs. Ten pts had immune mediated AEs including 1 with
encephalitis. Archival tumor NGS revealed TMB ≥10 in 5/21 available. Con-
clusions: The combination of NAB and pembrolizumab exhibited promising
activity in advanced urothelial cancer with no unexpected toxicity. Clinical
trial information: NCT03240016. Research Sponsor: BMS.
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Phase Ib study of avelumab and taxane based chemotherapy in platinum-
refractory or ineligible metastatic urothelial cancer (AVETAX study). First
Author: Rohan Garje, Department of Internal Medicine, Division of
Hematology/Oncology, University of Iowa, Iowa City, IA
Background: Metastatic urothelial cancer is aggressive and associated with dismal 5-yr
overall survival. Platinum-based chemotherapy and checkpoint inhibitors are standard
first-line options with enfortumab vedotin, sacituzumab govitecan, and erdafitinib (in
select FGFR altered tumors) subsequently utilized upon disease progression. However,
despite these options, long-term outcomes remain poor, and novel strategies are needed
to improve oncologic outcomes. We hypothesized that combining avelumab (anti-PD-L1
immunotherapy) with docetaxel is safe and will enhance cancer cell death by releasing
neoantigens and potentiating anti-tumor immune-mediated cytotoxicity. Methods: This
is a phase 1b, single-arm, open-label prospective clinical trial evaluating the combina-
tion of avelumab with docetaxel in adult subjects with locally advanced or metastatic ur-
othelial carcinoma with disease progression during or following platinum-containing
chemotherapy or within 12 months of neoadjuvant or adjuvant platinum-containing che-
motherapy. There are two phases. In Phase 1b, dose de-escalation of docetaxel (Level
0: 75, Level -1: 60 or Level -2: 45 mg/m2) with standard dose avelumab (10 mg/kg)
aimed to establish the phase 2 dose in a standard 3+3 design. In dose-expansion, ave-
lumab with the RP2D of docetaxel was evaluated for efficacy. The combination therapy
is administered every 3 weeks for 6 cycles, and then avelumab alone is continued every
2 weeks. The primary endpoint is safety. Efficacy endpoints include objective response
rate (ORR), progression-free survival (PFS) and overall survival (OS). Results: At the cut-
off date of 10/8/2021, 21 patients were enrolled in the study. Only one of the 6 patients
treated with level 0 dose of docetaxel had dose-limiting toxicity (neutropenic fever). Do-
cetaxel at 75 mg/m2 along the avelumab was deemed safe for dose expansion cohort.
An additional 15 patients were enrolled in the dose-expansion cohort. Of the 20 evalu-
able patients, ORR (CR+PR) was seen in 70% of subjects. (CR: 30%, PR: 40%, SD:
5%, PD: 25%, and 1 patient was not evaluable). The median PFS was 9.2 months
(range: 1.5 – 25.8 months), and median OS was not reached. The most common Grade
3 or 4 AEs were febrile neutropenia, transaminitis, diarrhea, anemia, and neutropenia.
No treatment-related deaths were noted. Conclusions: The combination of avelumab
with docetaxel is safe with promising efficacy that is worth further studying in patients
with platinum-refractory or ineligible metastatic urothelial cancer. Clinical trial
information: NCT03575013. Research Sponsor: Grant from Holden Comprehensive
Cancer Center, Pharmaceutical/Biotech Company.
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A multicenter real-life U.K. study of use of immunotherapeutic agents in
metastatic urothelial cancer. First Author: Prantik Das, University
Hospitals of Derby and Burton NHS Foundation Trust, Derby, United
Kingdom

Background: First-line chemotherapy for patients with cisplatin-ineligible
metastatic urothelial carcinoma (mUC) is associated with short response du-
ration and high toxicity. Pembrolizumab(PEM) and atezolizumab (ATZ) are
associated with long-term, durable remissions as a first-line treatment of
cisplatin-ineligible, PD-L1-positive patients with mUC. For patients who
progressed during or after platinum-based chemotherapy, Immunotherapy
also prolongs survival with less toxicity and better quality of life compared
with further lines of chemotherapy. There have been no studies directly
comparing the effectiveness of PEM to ATZ in mUC patients. Methods: A co-
hort of 112 patients from 3 UK centres were included. 62, previously un-
treated cisplatin ineligible mUC patients who showed PDL1 positivity were
given either ATZ or PEM once every 3 weeks until progression. 49 patients
who had initial platinum based chemotherapy subsequently had ATZ or
PEM as second line treatment following their disease progression The pri-
mary endpoint was Overall Survival(OS) and secondary endpoints included
objective rate(ORR), response duration and safety. Results: The median age
was 69 ( Interquartile range 43-91) and 23% were female and 77% were
male. Among, patients who received immunotherapy 1st line, 82% had
baseline renal impairment(GFR < 60), and 18% had Eastern Cooperative
Oncology Group performance status 2. For chemo naïve patients , median
OS was 11.5 months for PEM and 5 months for ATZ respectively. ORR was
22 % for ATZ vs 50% for PEM and median duration of treatment was 4.5
and 2.5 months for PEM and ATZ respectively. When used in 2nd line medi-
an OS is 7 months for ATZ irrespective of PDL1 status and not reached for
PEM yet. Grade 2 and above toxicities were reported in 18 % ATZ patients
vs 10% in PEM patients, commonest were pneumonitis, tiredness , hepati-
tis and dermatitis . No treatment related deaths were reported. Conclusions:
This study suggests that pembrolizumab has higher response rate and better
survival compared to atezolizumab in cisplatin-ineligible patients with mUC
and also in the 2nd line setting after disease progression following platinum
based agents. Both agents were well tolerated. Research Sponsor: None.

505 Poster Session

Association of time to second-line (2L) immune-checkpoint inhibitors (ICI)
and outcomes with ICIs in patients (pts) with advanced urothelial carcinoma
(aUC). First Author: Dimitrios Makrakis, The University of Washington
School of Medicine, Seattle, WA
Background: Current standard therapy for most pts with aUC is first-line (1L) platinum-
based chemotherapy followed by ICI maintenance (or 2L if progression). Shorter time
on 1L or between therapy lines may be a surrogate of more aggressive disease and poor
outcome, but its prognostic role in ICI response is unclear. We hypothesized that shorter
time until start of 2L ICI would be associated with worse outcomes in aUC. Methods: We
performed a retrospective multi-institution cohort study in pts with aUC treated with 1L
platinum-based chemotherapy, who later received 2L ICI. Pts receiving maintenance
ICI were excluded. We calculated the time from start of 1L platinum chemotherapy to
start of 2L ICI, dichotomizing the exposure into ≤6 months and >6 months. We com-
pared overall response rate (ORR) to 2L ICI, progression-free survival (PFS) and overall
survival (OS) from the start of 2L ICI between the two populations. ORR was compared
among groups using multivariable logistic regression and PFS, OS using cox regression.
Analysis was adjusted for calculated Bellmunt score. Results: From a total of 1283 pts,
462 received 1L platinum chemotherapy; among those, 350 received 2L ICI. After ex-
clusions, 270, 269 and 260 pts were included in the ORR, PFS and OS analyses, re-
spectively. Median age was 70 years, 78% men, 75% White, 74% with pure urothelial
histology, 21% upper tract, 60% received cisplatin in 1L. Pts with time to 2L ICI ≤6
months had significantly higher Bellmunt scores (32% vs 22% score=2, 9% vs 3%
score=3). ORR and PFS were comparable between pts with ≤ and >6 months to 2L ICI.
However, OS was significantly longer for pts with >6 months to 2L ICI (median [m]OS
13 vs 7 months, p=0.002), (Table). Conclusions: Among pts with aUC treated with 2L
ICI, time to 2L ICI ≤6 months from 1L platinum based chemotherapy was associated
with similar ORR and PFS but shorter OS. Limitations include retrospective nature, pa-
tient selection, confounding factors. More studies are needed on the impact of platinum
resistance in pts with aUC treated with ICIs. Research Sponsor: None.

Time to 2L
ICI

ORR (95%
CI) aOR (95% CI)

mPFS (months, 95%
CI) aHR (95% CI)

mOS (months, 95%
CI) aHR (95%CI)

≤6 mo 25 (18-33) (ref) 4 (3-4) (ref) 7 (5-9) (ref)

>6 mo 25 (18-33) 1.04 (0.56-
1.95)

4 (4-6) 0.78 (0.58-
1.05)

13 (9-16) 0.60* (0.43-
0.82)
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NEXT: A single-arm, phase 2, open-label study of adjuvant nivolumab after
completion of chemo-radiation therapy in patients with localized muscle-
invasive bladder cancer. First Author: Sumati Gupta, Huntsman Cancer
Institute, University of Utah, Salt Lake City, UT
Background: Nivolumab has known efficacy as adjuvant therapy after radical cystectomy
in localized muscle invasive bladder cancer (MIBC). We are evaluating the efficacy of ni-
volumab adjuvant to definitive chemo-radiation therapy (CRT) in MIBC. Methods: In the
NEXT study, we are currently enrolling patients with localized MIBC undergoing stan-
dard CRT. Participants are started on nivolumab 480 mg IV every 4 weeks (up to 12
doses) within 90 days of completion of CRT. Cystoscopic and scan-based assessments
are done every 3 months for the first two years (yrs). The primary endpoint is failure-free
survival (FFS) at 2 yrs from the start of CRT, with failure defined as local or systemic dis-
ease recurrence. Secondary endpoints include toxicity and quality of life (QOL) assess-
ments. We have planned correlative studies on peripheral blood and tumor tissue. We
performed a protocol-defined interim safety and efficacy analysis to assess the 6-month
FFS rate with CRT and adjuvant nivolumab. Results: From 8/03/2017 to 9/28/2021, 20
patients were enrolled at two centers; median age is 76 yrs, clinical stage range is T2-
T4b, N0-N+, M0; the median number of nivolumab cycles is 6.5, and the median fol-
low-up is 8.9 months. The estimated 6-month FFS rate is 88.2% (95% CI 74.2% -
100%). Disease has progressed in 9 patients, of which 4 have local bladder recurrence
(T1 in 3/4) and 5 have distant metastases. The estimated median FFS is 17.1 months
(95% CI 8.71 months - infinity). Grade ≥3 treatment-related adverse events (AEs) are
noted in 3/20 patients (15%): elevated transaminases, diarrhea, and polymyalgia rheu-
matica. Grade 3 radiation therapy oncology group (RTOG) AEs occurred in 2 patients.
QOL measures are serially evaluable in 13 patients for the first 3 months of adjuvant ni-
volumab, and are stable in the domains of disease-related physical symptoms, treat-
ment side effects, and function/well-being, while are significantly improved (p=0.023)
in the domain of disease-related emotional symptoms. Conclusions: In this first report of
the role of immunotherapy adjuvant to CRT for localized bladder cancer, adjuvant nivo-
lumab is well tolerated and has promising efficacy. Clinical trial information:
NCT03171025. Research Sponsor: Bristol Myers Squibb.
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Favorable toxicity of chemoradiation for muscle-invasive bladder cancer in
elderly, frail patients. First Author: Assaf Moore, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: Chemoradiation (CRT) for bladder cancer provides comparable outcomes to
radical cystectomy; however, concerns regarding toxicity, particularly in elderly, frail pa-
tients limit its utilization. Methods: We identified 150 consecutive patients who under-
went definitive CRT for T1-4N0M0 bladder cancer at Memorial Sloan Kettering Cancer
Center between 2005 and 2020. Most were men (71.3%), elderly (median age, 77.5
years), had high Charlson Comorbidity Index (CCMI) score (median, 7), were nonsurgi-
cal candidates (65.3%), Stage T2 (75.3%) and had a macroscopically complete
TURBT (65%). 24% of patients received neoadjuvant platinum-based chemotherapy.
Concurrent gemcitabine was used in 98.7%. 116 (77.3%) patients underwent 45Gy to
the pelvic lymphatics/whole bladder followed by bladder boost (median total dose, 66.6
Gy) and 34 patients (22.7%) received 55 Gy in 20 fractions to the whole bladder/ ure-
thra only. Fiducial markers for image-guidance were used in 55% (83/150) of cases.
Patients were followed post-treatment with toxicity assessment, cytology/cystoscopy
and imaging every 3 months year 1, every 6 months for years 2-3 and annually thereaf-
ter. Acute (≤3 months) and late ( > = 3 months) gastrointestinal (GI) and genitourinary
(GU) toxicities were assessed according to CTCAE v4.0. Complete response (CR) was
defined as no evidence of disease at 3-month follow up. Survival outcomes were esti-
mated using the Kaplan-Meier method. Median follow up was 31 months (range, 0-155
months). Results: The majority (94%) completed the prescribed course of radiation.
Acute grade 3 GU and GI toxicities occurred in 2% and 5.3% of patients, respectively.
No acute grade 4 toxicity was recorded. The most common GU and GI toxicities were ra-
diation cystitis and diarrhea. Late grade ≥2 GU and GI toxicity occurred in 11.2% and
0.7% or cases, respectively. One late grade 4 GI toxicity was recorded (small bowel ob-
struction 7 months after completion of CRT). 80% (n = 120) of patients achieved a CR.
Of complete responders, 30% (36/120) developed recurrent disease at a median time
of 13.8 months (range, 3.2- 90.4). Among them, local only vs regional/distant recur-
rence rates were 72.2% and 27.8%, respectively. Of entire cohort, 40% of patients
were alive and 31% had died with no evidence of disease at last follow up. While the es-
timated 5-year OS was 48% (95% CI, 39%, 59%), the estimated 5-year disease-specif-
ic mortality rate was 31% (95% CI, 24%, 40%). On univariate analysis, younger age (p
< 0.001), receipt of neoadjuvant chemotherapy (p = 0.006) and surgical candidacy (p
= 0.041) were predictive of improved OS. On multivariate analysis, only younger age
was significant (p = 0.006). Conclusions: CRT had a favorable toxicity profile and en-
couraging cancer control outcomes in this unselected, mostly elderly and frail patient
cohort. Research Sponsor: None.
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Recombinant humanized Anti-PD-1 monoclonal antibody toripalimab in
patients with metastatic urothelial carcinoma (POLARIS-03 study): Two-year
survival update and biomarker analysis. First Author: Xinan Sheng, Key
laboratory of Carcinogenesis and Translational Research (Ministry of
Education/Beijing), Department of Genitourinary Oncology, Peking
University Cancer Hospital & Institute, Beijing, China
Background: Patients with advanced metastatic urothelial carcinoma (mUC) who experi-
ence disease progression after standard therapy have limited treatment options. Toripa-
limab was approved for the 2nd line treatment of mUC based on a phase II clinical study
(POLARIS-03) in Chinese patients with mUC (Clinical trial ID: NCT03113266). Here
we report the two-year OS update and biomarker analysis of the study. Methods: Meta-
static UC Patients received toripalimab 3 mg/kg Q2W until disease progression, unac-
ceptable toxicity or voluntary withdrawal. Clinical response was assessed every 8 weeks.
Tumor PD-L1 expression, tumor mutational burden (TMB), and other biomarkers were
evaluated for correlation with clinical response. Results: From May 2017 to September
2019, 204 patients were screened and 151 patients were enrolled from 15 participat-
ing centers. By cutoff date of September 8, 2021, no emergent of new safety signal was
identified compared with the previous one-year report. By the cutoff date, 91 patients
have died, and the median OS was 14.6 months. Whole exome sequencing (WES) was
performed on tumor biopsies and paired PBMCs and the results were available from
135 patients. Patients with mutations in chromatin remodelers SMARCA4/PBRM1 or
tumor suppressor RB1 were associated with better responses to toripalimab than pa-
tients with wild-type genes. The ORR was 30% (6/20) in patients with FGFR2/FGFR3
mutations or FGFR2/FGFR3 gene fusions, and 42% (5/12) in patients with NECTIN4
genomic alternations. The median TMB value was 4.1 mutations per million base pairs
(Mb) in the cohort. Using 10 mutations/Mb as the cut off, TMB-high patients (n = 27)
had better ORR than TMB low patients(n = 108) (48% versus 22%, p = 0.014). The
TMB-high group also showed better PFS (12.9 versus 1.8 months, HR = 0.48 [95%
CI:0.31-0.74], p < 0.001) and OS (not reached versus 10.0 months, HR = 0.53 [95%
CI:0.32-0.88], p = 0.013) than the TMB low group. Conclusions: Toripalimab has dem-
onstrated a manageable safety profile and encouraging clinical activity in metastatic UC
patients refractory to 1st line chemotherapy. WES analysis identified divergent muta-
tions in the study. We report the utility of TMB to predict not only the response rate but
also the PFS and OS benefits in patients with mUC in response to an ICI monotherapy.
Clinical trial information: NCT03113266. Research Sponsor: Shanghai Junshi Biosci-
ence Co., LTD, Shanghai, China.
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Safety and efficacy of neoadjuvant intravesical oncolytic MV-NIS in patients
with urothelial carcinoma. First Author: Shruthi Naik, Mayo Clinic,
Rochester, MN
Background: Bladder cancer is a leading cause of cancer death in the United States.
The histology in > 90% of cases is urothelial carcinoma (UC). Tumors may present ei-
ther as non-muscle-invasive (NMIBC) or muscle-invasive disease (MIBC). Current stan-
dard of care for patients with high risk NMIBC includes transurethral resection of
bladder tumor (TURBT) followed by intravesical immunotherapy with Bacillus Calm-
ette-Guerin (BCG). Meanwhile, patients with BCG unresponsive NMIBC or MIBC are
recommended to undergo radical cystectomy (RC), which adversely impacts quality of
life and is associated with significant morbidity. MV-NIS is an investigational oncolytic
measles virus with an excellent clinical safety profile. This ongoing phase I clinical study
is designed to test the safety, efficacy and identify the recommended phase 2 dose
(RP2D) of intravesical MV-NIS in patients with NMIBC or MIBC who are scheduled for
RC and not eligible for neoadjuvant chemotherapy. Methods: Bladder UC patients were
evaluated for eligibility and provided informed consent prior to enrolling. To date 8 pa-
tients have been enrolled: 4 to the single dose safety cohort, and 4 to the multi-dose ex-
pansion cohort. Patients were administered intravesical ~1x109 TCID50 MV-NIS once at
least 1 week prior to RC (safety cohort), or twice at 4 and 2 weeks prior to RC (expansion
cohort). Patients were closely monitored during the 2-hour instillation period. Tumor
specimens from the pre-treatment TURBT and post-treatment RC were analyzed to de-
termine pre- and post-treatment pathological stage and evaluate tumor killing and im-
mune cell infiltrate. Results: Intravesical MV-NIS treatment was well tolerated in all
patients. Only a single Adverse Event (AE) attributable to MV-NIS treatment (Grade 1
hematuria). AEs Grade > 2 were related to post-surgical complications. Tumor down-
staging was observed in 4 of 8 patients. Among 4 patients in the expansion cohort, 2
had no residual disease (pT0). Central assessment of RC tissues showed significant in-
flammatory infiltrate in all treated bladder specimens. Detailed analyses are ongoing to
characterize MV infection and immune infiltrate in bladder tissue. Conclusions: The
higher-than-expected rate of tumor downstaging and pT0 pathology, paired with the sig-
nificant immune infiltrate observed in post-treatment bladder tissue, provide compelling
evidence that intravesical MV-NIS has clinical activity against UC. These results support
the use of two doses of ~1x109 TCID50 as the RP2D in future clinical studies for BCG
unresponsive NMIBC or MIBC patients. MV-NIS induced inflammation may act syner-
gistically with checkpoint blockade therapies. Clinical trial information:
NCT03171493. Research Sponsor: U.S. National Institutes of Health., Pharmaceuti-
cal/Biotech Company.
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Interim results of a phase Ib single-center study of pembrolizumab in
combination with chemotherapy in patients with locally advanced or
metastatic small cell/neuroendocrine cancers of the prostate and urothelium.
First Author: Arnold I. Chin, Department of Urology, University of
California, Los Angeles, Los Angeles, CA
Background: Small cell/neuroendocrine cancers irrespective of origin share aggressive
phenotypes. Pembrolizumab (MK-3475) is a humanized antibody targeting pro-
grammed cell death protein 1 (PD-1) that has shown activity against small cell lung
cancers. Preclinical studies showed molecular commonality amongst small cell/neuro-
endocrine cancers across multiple tissue types. This study evaluated the safety and effi-
cacy signals of pembrolizumab and chemotherapy in patients with small cell/
neuroendocrine cancer of the prostate and urothelium. Methods: Patients with locally
advanced or metastatic small cell cancer of the bladder or upper urinary tract (cohort 1)
and primary small cell or treatment-derived neuroendocrine prostate cancer (NEPC) (co-
hort 2) received pembrolizumab and standard of care chemotherapy (etoposide and cis-
platin/carboplatin for cohorts 1 and 2, with option of docetaxel and carboplatin for
cohort 2) with maintenance pembrolizumab for 2 years until unequivocal progressive
disease or unacceptable toxicity. The primary endpoint was to estimate ORR and PFS
compared to historical controls as well as safety and tolerability. Pretreatment targeted
gene mutation sequencing was performed. Results: 14 patients were enrolled (7 cohort
1, 7 cohort 2) with mean age 64.9 (range 53 to 81). ORR across cohorts was 43%
(95% CI: (0.17, 0.69)), and 43% (95% CI: (0.06, 0.80)) within each cohort. PFS rate
at 12 months (proportion of patients who have not progressed at 12 month) was 61%
(95% CI: (0.40,0.95)) across cohorts, 86% (95% CI: (0.63,1.00)) within cohort 1, and
36% (95% CI: (0.12,1.00)) within cohort 2. 3 patients in cohort 1 with locally ad-
vanced disease exhibited SD and underwent radical cystectomy, with one patient pT0
and no PD at a mean follow up of 20 months. Grade 3 or higher AEs occurred in 71% of
patients, while 29% of patients experienced grade 3 or higher AEs related to pembroli-
zumab. No patients died or discontinued therapy secondary to adverse treatment ef-
fects. In 12 patients where tissue was sufficient, all patients had genomic alterations in
either p53 (75%) or Rb (58%). Of the 5 available patients with NEPC, 60% had alter-
nations in DNA damage response genes. Conclusions: In patients with locally advanced
or metastatic small cell/neuroendocrine prostate and bladder cancers, combination
pembrolizumab with standard of care chemotherapy and maintenance pembrolizumab
showed promising efficacy with tolerable adverse events. Clinical trial information:
NCT03582475. Research Sponsor: Merck Sharp & Dohme Corp.
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Phase 2 trial of CV301 vaccine plus atezolizumab (Atezo) in advanced
urothelial carcinoma (aUC). First Author: Guru P. Sonpavde, Lank Center
for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA
Background: PD(L)1 inhibitors can achieve durable responses in aUC but only in a mi-
nority of patients (pts). Combination strategies with agents that “prime and stimulate”
the immune system may improve outcomes. CV301 comprises 2 recombinant poxvi-
ruses, Modified Vaccinia Ankara (MVA) and Fowlpox (FPV), encoding the human trans-
genes for CEA, MUC-1, and a Triad of Co-stimulatory Molecules (TRICOM: ICAM-1,
LFA-3, and B7-1). MVA-CV301 is used for priming and FPV-CV301 is used for booster
doses. Preliminarily, BN-platform vaccine plus PD-(L)1 inhibitors exhibited synergistic
preclinical anti-tumor efficacy and the combination of CV301 and anti-PD-(L)1 agent
demonstrated an acceptable safety profile. We hypothesized that this combination
would be safe and effective in cisplatin-ineligible or platinum-refractory pts with aUC.
Methods: A Phase 2, single-arm multicenter trial was designed to study CV301 + atezo
as 1st-line treatment in pts with aUC ineligible for cisplatin-based chemotherapy re-
gardless of PD-L1 status (Cohort 1; C1) and in pts progressing on/after platinum-based
chemotherapy (Cohort 2; C2). MVA-CV301 was given subcutaneously (SC) on Days 1
and 22 and FPV-CV301 SC from day 43 every 21 days for 4 doses, then every 6 weeks
until 6 months, then every 12 weeks until 2 years. Atezo 1200mg IV was given every 21
days. Primary endpoint: objective response rate (ORR). Secondary endpoints: OS, PFS,
response duration, AEs and antigen-specific T-cell responses to CEA and MUC-1 by ELI-
SPOT. Using 1-sided a 2.5%/cohort, a 2-stage design with 14/19 and 13/22 stage 1/2
subjects, respectively, will achieve ≥70% power if the true ORR for C1 is 43% and C2
is 33%. 3 C1 and 2 C2 responders were required in stage 1 to move forward. Results:
43 evaluable pts were enrolled and received therapy: 19 in C1; 24 in C 2. Overall, 9 pts
experienced ≥ Grade 3 AEs related to the combination of treatment: 5 in C1, and 4 in
C2. In C1, 1 pt had partial response (PR), for ORR 5.3% (90%CI: 0.3, 22.6) and 5
(26.3%, 90%CI: 11.0, 47.6) had stable disease (SD) as best response. In C2, 1pt had
CR and 1 had PR, for ORR 8.3% (90%CI: 1.5, 24.0) and 3 (12.5%, 90%CI: 3.5,
29.2) had SD as best response. Median PFS and OS in C1 were 2.0 mo and 13.8 mo,
and in C2 1.95 and 8.13 mo, respectively. The trial was halted for futility. Responding
pts in C2 exhibited T-cell responses to CEA and pts with SD exhibited responses to
MUC-1. Conclusions: CV301 + atezo exhibited an acceptable safety profile but did not
demonstrate sufficient efficacy in pts with aUC as 1st-line therapy in cisplatin-ineligible
pts or in the platinum-refractory setting. The development of effective vaccines to gen-
erate robust and durable responses as single agents and/or combined with anti-PD(L)1
remains an unmet need in aUC. Clinical trial information: NCT03628716. Research
Sponsor: Bavarian Nordic.
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Post hoc analysis of the efficacy of pembrolizumab retreatment after
progression of advanced urothelial carcinoma (UC) in KEYNOTE-045 and
KEYNOTE-052. First Author: Daniel E. Castellano, University Hospital
October 12, Madrid, Spain
Background: Pembrolizumab (pembro) has shown efficacy in advanced/unresectable and meta-
static UC (mUC). There is interest in determining whether pts should be treated subsequently
with checkpoint inhibitors such as anti–PD-1 therapy if mUC responds then later progresses.
Pembro retreatment after disease progression has shown efficacy in melanoma and NSCLC.
This post hoc exploratory analysis investigated the efficacy of pembro retreatment for pts with
advanced UC or mUC enrolled in KEYNOTE-045 and KEYNOTE-052 with a best overall re-
sponse (BOR) of SD or better and whose disease progressed after discontinuation or completion
of 2 y of therapy. Methods: The phase 3 KEYNOTE-045 trial (NCT02256436) was designed to
compare the efficacy and safety of pembro vs chemotherapy (chemo) in pts with mUC that re-
curred/progressed on platinum containing chemo; ≤2 prior lines of systemic chemo for mUC
were permitted. The phase 2 KEYNOTE-052 trial (NCT02335424) was designed to evaluate
the efficacy and safety of first-line pembro in cisplatin-ineligible pts with advanced UC. In both
studies, pembro was administered for up to 2 y; pts were eligible for retreatment if they stopped
pembro after CR or had a BOR of CR, PR, or SD and completed 2 y of treatment. Pts must have
investigator-confirmed radiographic PD after therapy cessation, have ECOG PS score 0-1, and
not have received anticancer treatment after the last pembro dose. BOR to retreatment is re-
ported. Results: At data cutoff for KEYNOTE-045 (Oct 1, 2020), 11 pts were retreated: 5
(45%) achieved objective response to retreatment (3 CR; 2 PR; Table) and 6 had SD, for a dis-
ease control rate (DCR; CR+PR+SD) of 100%. Median treatment-free interval was 7.7 mo
(IQR, 3.6-16.5); median duration of retreatment was 11.4 mo (IQR, 7.6-12.0). Seven pts
(64%) were alive at cutoff. At data cutoff for KEYNOTE-052 (Sep 26, 2020), 10 pts were re-
treated; 5 (50%) had objective response to retreatment (1 CR; 4 PR) and 4 had SD, for a DCR
of 90%. Retreatment BOR was PD for 1 pt (10%). Median treatment-free interval was 13.0 mo
(9.2-16.6); median duration of retreatment was 6.0 mo (IQR, 4.9-9.2). Four pts (40%) were
alive at cutoff. Conclusions: Although the number of pts who received retreatment was small,
objective responses were observed. The findings are generally consistent with observations
from retreatment in other tumor types (e.g., melanoma). Clinical trial information:
NCT02256436 and NCT02335424. Research Sponsor: Merck Sharp & Dohme Corp., a sub-
sidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

BOR to Retreatment by First
BOR, n (%)

First BOR KEYNOTE-045
RetreatmentCR

KEYNOTE-045
RetreatmentPR

KEYNOTE-045
RetreatmentSD

KEYNOTE-045
RetreatmentPD

CR (n = 5) 3 (27) 1 (9) 1 (9) 0 (0)

PR (n = 5) 0 (0) 1 (9) 4 (36) 0 (0)

SD (n = 1) 0 (0) 0 (0) 1 (9) 0 (0)

First BOR KEYNOTE-052
RetreatmentCR

KEYNOTE-052
RetreatmentPR

KEYNOTE-052
RetreatmentSD

KEYNOTE-052
RetreatmentPD

CR (n = 6) 1 (10) 3 (30) 2 (20) 0 (0)

PR (n = 4) 0 (0) 1 (10) 2 (20) 1 (10)
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Targeting urothelial neoplasia using an investigational virus-like drug
conjugate. First Author: Rhonda Kines, Aura Biosciences, Cambridge, MA
Background: Human papillomavirus virus-like particles (HPV VLP) preferentially target
tumor cells via cell surface modified heparan-sulfate proteoglycans (HSPG). The investi-
gational virus-like drug conjugate, belzupacap sarotalocan (AU-011), is currently in
phase 2 clinical trials for treatment of primary choroidal melanoma. We previously dem-
onstrated AU-011’s in vivo tumor acute cytotoxicity upon activation with near-infrared
light (nIR), resulting in tumor-free survival for at least 100 days and protection from tu-
mor re-challenge in the MB49 murine flank model of bladder cancer. Here we provide
additional data supporting further clinical development in urothelial neoplasia as an ad-
ditional oncology indication.Methods:We examined the cytotoxicity of AU-011 in a pan-
el of six human bladder cancer cell lines in vitro and binding and distribution in human
tumor biopsy samples ex vivo. Tumor distribution of AU-011 was also assessed in vivo
after intravesical instillation in the orthotopic MB49 murine model. In consideration of
the glycocalyx layer often found coating the interior of the bladder wall and the surface
of bladder tumors, pre-treatment with hyauronidase was tested both on human biopsy
samples and in the murine orthotopic model. Lastly, tumor distribution of AU-011 was
evaluated when formulated with the polyamide Syn3. Results: When tested in vitro on a
panel of human bladder tumor cell lines representing grades I-IV carcinomas, we found
AU-011’s potency to be in the picomolar range (EC50 range 16.6 pM – 62.75 pM). We
assessed the VLPs ability to bind ex vivo to a panel of human urothelial tumor biopsies
and observed binding in samples representing both invasive T2 and non-invasive Ta
papillary tumors. Tumor biopsy samples were pre-treated with hyaluronidase to break
down the glycocalyx layer surrounding the tumor, and an increase in signal was observed
in the Ta biopsy sample. Similarly, using the orthotopic MB49 murine tumor model
with intravesical delivery of AU-011, we observed an enhancement of AU-011 distribu-
tion into the tumor when the bladders were pre-treated with hyaluronidase. Additionally,
when formulated with Syn3, AU-011 distribution throughout the tumors was augment-
ed without the need for hyaluronidase pre-treatment. Conclusions: We have demonstrat-
ed AU-011 targeted cytotoxicity in vitro using a panel of human bladder cancer cell
lines indicating that its binding to bladder cancer cells is tumor grade and genetic muta-
tion agnostic. Additionally, tumor binding and distribution was observed ex vivo using
human bladder cancer biopsy samples and in vivo in the murine MB49 orthotopic mod-
el. Human and murine tumor distribution was improved with a pre-treatment of hyal-
uronidase or when formulated with Syn3. Collectively, these data support the further
investigation of the use of AU-011 for the indication of uroepithelial cancer. Research
Sponsor: Aura Biosciences., U.S. National Institutes of Health.
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Study RC48-C014: Preliminary results of RC48-ADC combined with
toripalimab in patients with locally advanced or metastatic urothelial
carcinoma. First Author: Li Zhou, Key Laboratory of Carcinogenesis and
Translational Research (Ministry of Education/Beijing), Department of
Genitourinary Oncology, Peking University Cancer Hospital & Institute,
Beijing, China
Background: RC48-ADC is a novel humanized anti-HER2 antibody-drug conjugate
(ADC), which showed promising data in HER2-positive and even negative patients (pts)
with metastatic urothelial carcinoma (mUC). Toripalimab is an anti-PD-1 antibody with
a durable antitumor effect for mUC. The combination may have a synergistic antitumor
effect. Initial RC48-C014 data was previously presented (ASCO 2021); here we re-
ported an update on safety and ORR. Methods: In dose-escalation cohort, pts received
1.5 or 2 mg/kg RC48-ADC + 3mg/kg toripalimab with the traditional 3+3 escalation de-
sign. In the expansion cohort, patients received the recommended dose of RC48-ADC +
toripalimab every 2 weeks. The primary endpoints were safety/tolerability and recom-
mended RC48-ADC dose; secondary endpoints included pharmacokinetics, ORR per
RECIST 1.1, PFS, and OS, stratified by HER2 and PD-L1 expression. Results: As of 23
Sep 2021 (data cutoff), 32 mUC pts (18 males; median age 67 y [52-76]) were en-
rolled since 20 Aug 2020. Fifty-three percent pts were systemic treatment naïve in the
locally advanced or metastatic setting. The primary site was in upper tract UC in 56%;
53% had visceral metastases (mets), including 28% with liver mets; HER2 expression
was positive (IHC 3+ or 2+ ISH+) in 19% pts, and PD-L1 CPS≥1 in 56%. No dose-lim-
iting toxicity was reported, and the recommended dose for RC48-ADC was 2mg/kg. At
data cutoff, confirmed investigator-assessed ORR was 75% (95%CI: 50.9, 91.3), in-
cluding 15% CRs; DCR was 95% (95%CI: 75.1, 99.9). The ORR for 1L previously un-
treated mUC pts was 80% and 75% for pts with liver mets. The ORR was 100% for pts
with HER2 (3+), 77.8% for HER2 (2+), 66.7% for HER2 (1+), and 50% for HER2 (0)
respectively. The ORR was 97.1% in pts with PD-L1 CPS≥1 and 50% in CPS < 1. Fol-
low-up continues for PFS and OS. Most common treatment-related AEs were anorexia
(72%), asthenia (56%, 8%≥G3), aminotransferase level increased (56%, 4%≥G3), pe-
ripheral sensory neuropathy (56%), alopecia (52%), nausea (36%), and anemia (32%).
The most common immune-related AE was pneumonitis (20%). Conclusions: RC48-
ADC in combination with toripalimab demonstrated promising efficacy in pts with mUC
and a manageable safety profile. Further evaluation of RC48 + toripalimab in mUC is
ongoing. Clinical trial information: NCT04264936. Research Sponsor: Remegen.
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Impact of primary tumor location on efficacy and safety of pembrolizumab
(pembro) in patients (pts) with locally advanced or metastatic urothelial
carcinoma (UC) enrolled in the phase 2 KEYNOTE-052 and phase 3
KEYNOTE-045 trials. First Author: Peter H. O’Donnell, The University of
Chicago, Chicago, IL
Background: Pembro showed antitumor activity in 1L and 2L for pts with UC in the single-arm,
phase 2 KEYNOTE-052 study (NCT02335424) and the randomized phase 3 KEYNOTE-045
(NCT02256436) study, respectively. This post hoc exploratory analysis evaluated whether pri-
mary tumor location affected efficacy and safety of pembro (KEYNOTE-052; KEYNOTE-045)
and chemotherapy (chemo; KEYNOTE-045). Methods: KEYNOTE-052 enrolled cisplatin-ineli-
gible pts with advanced/metastatic UC who had not previously received systemic therapy; they
received pembro (200 mg IV Q3W). KEYNOTE-045 enrolled pts with advanced/metastatic UC
who had received platinum-containing chemo; pts were randomly assigned 1:1 to receive pem-
bro (200 mg IV Q3W) or investigator’s choice of chemo (paclitaxel, docetaxel, or vinflunine).
Both studies required pts to have measurable disease per RECIST v1.1. Upper tract (UT) UC in-
cluded primary tumors in the renal pelvis or ureter; lower tract (LT) UC included primary tumors
in the bladder or urethra. Pts with UT and LT disease (UT/LT) were classified as LT. Pts receiv-
ing pembro were treated until disease progression, unacceptable toxicity, or withdrawal of con-
sent, for up to 2y. End points were PFS, ORR, and DOR per RECIST v1.1 by central radiology
assessment and OS. Results: A total of 369 pembro-treated pts (68 UT; 301 LT [79 UT/LT])
from KEYNOTE-052 plus 270 pembro-treated pts (93 UT; 177 LT [33 UT/LT]) and 272 che-
mo-treated pts (94 UT; 178 LT) from KEYNOTE-045 were evaluated. Median follow-up from
randomization to data cutoff (09/26/20 and 10/1/20, respectively) was ≥56 mo. Both studies
enrolled a similar percentage of pts with PD-L1–positive tumors (25%-30%). PFS, ORR, DOR,
and OS for pembro were consistent regardless of tumor location, although ORR for KEYNOTE-
045 was lower for the UT group (Table). In the chemo arm of KEYNOTE-045, similar efficacy
was observed regardless of tumor location or regimen. Grade 3-5 TRAEs occurred at similar
rates in KEYNOTE-052 (19.1% UT; 21.6% LT) and KEYNOTE-045 (17.2% UT; 16.8% LT).
Conclusions: In this exploratory analysis, pembro showed similar clinical activity and manage-
able safety regardless of primary UC tumor location. Clinical trial information: NCT02256436
and NCT02335424. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck &
Co., Inc., Kenilworth, NJ, USA.

Efficacy results by study and tumor location in pembro-treated patients.

KEYNOTE-052 Upper
(n = 68)

KEYNOTE-052 Lower
(n = 301)

KEYNOTE-045 Upper
(n = 93)

KEYNOTE-045 Lower
(n = 177)

ORR, % (95% CI) 26.5 (16.5-38.6) 29.6 (24.5-35.1) 14.0 (7.7-22.7) 26.0 (19.7-33.1)

DOR, median (range), moa 35.8 (2.8 to 57.3+) 33.2 (1.4+ to 60.7+) 24.6 (6.2+ to 51.1+) 29.7 (1.6+ to 60.5+)

OS, median (95% CI), mo 10.8 (7.6-17.0) 11.5 (9.7-13.1) 9.7 (7.7-14.0) 10.1 (7.3-12.5)

PFS, median (95% CI), mo 2.8 (1.9-3.5) 2.5 (2.1-3.4) 2.1 (2.0-2.2) 2.1 (2.0-3.4)

a+ indicates no progressive disease by the time of last disease assessment.
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Safety lead-in of phase II SBRT and durvalumab with or without
tremelimumab for unresectable and cisplatin-ineligible, locally advanced or
metastatic bladder cancer. First Author: Palak Kundu, Department of
Radiation Oncology, University of California, Los Angeles, Los Angeles,
CA
Background: Many patients with muscle-invasive bladder cancer are not ideal candi-
dates for chemotherapy or radical cystectomy. Moreover, local progression may further
impair quality of life. Bladder preservation with maximal transurethral resection of blad-
der tumor (TURBT) and stereotactic body radiotherapy (SBRT) is a viable treatment op-
tion for such patients, offering durable local control while potentiating the effect of
immunotherapy. Herein, we report on the safety profile of SBRT in combination with
durvalumab (anti-PDL1) and tremelimumab (anti-CTLA4) in the safety lead-in cohort of
an institutional Phase II trial for cisplatin-ineligible, unresectable locally advanced or
metastatic bladder cancer patients. Methods: Patients with locally advanced or meta-
static urothelial carcinoma, who were unwilling or unable to undergo radical cystectomy
and/or systemic chemotherapy were eligible. Patients received maximal TURBT, fol-
lowed by durvalumab 1500mg IV every 4 weeks and bladder SBRT 33Gy in 5 fractions
between the first 2 cycles. After 6 such patients did not experience a dose limiting toxic-
ity, tremelimumab 75mg IV was added for cycles 1-2. Patients were followed with CT
Chest/Abdomen/Pelvis and cystoscopy every 3 months. Treatment-related adverse
events (TRAEs) were assessed per CTCAE 5.0 and progression was assessed per RECIST
1.1. Results: Between January 2019 and May 2020, 10 patients received TURBT fol-
lowed by SBRT and durvalumab (Age 73-96, 3 Female, 7 ECOG 1, 3 ECOG 0). Five pa-
tients had localized disease and 5 had nodal or distant metastases. Median cycles of
durvalumab was 12.5 (2-13), and 4 patients received 2 cycles of tremelimumab. At a
median follow-up of 16.8mo (6.4-30mo), there were 2 Grade 3+ immunotherapy-relat-
ed TRAEs (1 Grade 3 lipase elevation self-resolved, 2 Grade 3 myositis treated with ste-
roids). The most common TRAEs of any grade included pancreatic enzyme elevation (3
patients), rash (3 patients), and urinary symptoms related to RT (3 patients). Disease
control rate 70% and local control was 90%. There were 3 non-treatment related
deaths. Conclusions: Bladder SBRT with durvalumab and tremelimumab was well toler-
ated and demonstrated promising local control in the safety lead-in cohort. Clinical trial
information: NCT03601455. Research Sponsor: AstraZeneca.
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A systematic review and network meta-analysis evaluating neoadjuvant
treatments in muscle-invasive bladder cancer. First Author: Waleed Ikram,
Mayo Clinic, Phoenix, AZ
Background: Cisplatin (C) based neoadjuvant chemotherapy (NAC) has been the main-
stay treatment for muscle invasive bladder cancer (MIBC). However, the optimal choice
of NAC is not well-established. We therefore conducted a network-meta-analysis (NMA)
to assess comparative efficacy of different treatment options. Methods: Several electron-
ic databases (MEDLINE, and EMBASE) and conference proceedings were systematical-
ly used to identify randomized trials evaluating first-line treatments in neoadjuvant
MIBC. Outcomes of interest included overall survival (OS), progression-free survival
(PFS), objective response rate (ORR) and pathologic complete response (pCR). DerSi-
monian-Laird random-effects meta-analysis was used to compute direct comparisons
between NAC and local therapy (LT) only. Fixed effect NMA was conducted within the
frequentist framework for mixed treatment comparisons. P-scores were used to assess
relative treatment rankings. All statistical analyses were conducted in R (v 4.1.1).
Results: This systematic review included 23 trials (25 references) with a total of 5313
patients with 10 unique treatments. Direct comparisons showed significant benefit in
PFS (HR: 0.82; 95% CI: 0.71-0.94), and in OS (HR: 0.85; 95% CI: 0.78-0.92) with
NAC when compared to LT only. However, the likelihood of achieving an objective re-
sponse (RR: 1.18; 95% CI: 0.72-1.95: I2: 85%) or CR (RR: 1.51; 95% CI: 0.87-2.61;
I2: 79%) was not different between the two arms. Data available in 15 trials contributed
to the network for PFS outcome while only eight trials contributed to OS outcome. Mixed
treatment comparisons showed significantly improved PFS with nintedanib-gemcita-
bine-cisplatin (NinGC; HR: 0.42; 95% CI: 0.20-0.87) and dose-dense-methotrexate-
vinblastine-doxorubicin-cisplatin (ddMVAC; HR: 0.61; 95% CI: 0.43-0.88) compared
to LT only. Consistent benefit was observed when NinGC (HR: 0.48; 95% CI: 0.24-
0.97) and ddMVAC (HR: 0.70; 95% CI: 0.51-0.96) were compared to GC only. Howev-
er, no significant differences were observed between NinGC (rank 1) and ddMVAC (rank
2) or among other mixed treatment comparisons. Similarly, OS was significantly im-
proved with NinGC (rank 1) relative to MVAC (HR: 0.41; 95% CI: 0.17-0.97), MVC
(HR: 0.37; 95% CI: 0.16-0.88), MC (HR: 0.38; 95% CI: 0.16-0.92), AC (HR: 0.36;
95% CI: 0.15-0.91), and GC (HR: 0.39; 95% CI: 0.17-0.90). While similar results
were observed with ddMVAC (rank 2) when compared to MVC (HR: 0.63; 95% CI:
0.42-0.94), MC (HR: 0.64; 95% CI: 0.42-0.98), and GC (HR: 0.66; 95% CI: 0.47-
0.92), no significant differences were observed with ddMVAC when compared to MVAC
(HR: 0.62; 95% CI: 0.38-1.01) and NinGC (HR: 1.70; 95% CI: 0.69-4.19). Conclu-
sions: Current evidence shows improved PFS and OS with the use of neoadjuvant
ddMVAC and Nin-GC in patients with MIBC relative to other treatment options.
Research Sponsor: None.
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Post hoc pooled analysis of first-line (1L) pembrolizumab (pembro) for
advanced urothelial carcinoma (UC): Outcomes by response at week nine in
KEYNOTE-052 and KEYNOTE-361. First Author: Thomas Powles, Barts
Cancer Institute, Queen Mary University of London, London, United
Kingdom
Background: Pembro is a 1L treatment for cisplatin-ineligible pts with UC. This post hoc land-
mark analysis evaluated clinical outcomes by response at 9 wk to 1L pembro monotherapy in
pts with advanced/unresectable or metastatic UC from the single-arm phase 2 KEYNOTE-052
(NCT02335424) and the randomized phase 3 KEYNOTE-361 (NCT02853305) trials. Meth-
ods: Cisplatin-ineligible pts with advanced UC were enrolled in KEYNOTE-052 and received
pembro (200 mg Q3W for ≤2 y). Platinum-eligible pts with advanced UC who had not previous-
ly received systemic chemotherapy (chemo) were enrolled in KEYNOTE-361 and randomly as-
signed 1:1:1 to receive pembro (200 mg Q3W for ≤2 y), pembro + chemo (1000 mg/m2

gemcitabine on d1 and d8 + cisplatin [70 mg/m2] or carboplatin [AUC 5] on d1 of each 3-wk
cycle), or chemo. The primary analysis group included pembro monotherapy–treated pts; the
sensitivity analysis group included pembro monotherapy–treated pts from KEYNOTE-052 and
the choice of carboplatin subpopulation of pembro monotherapy–treated pts from KEYNOTE-
361. Landmark analyses of OS by pts with CR, PR, SD, or PD per RECIST v1.1 by BICR at first
imaging assessment (wk 9) were pooled for the ITT populations. Duration of CR/PR/SD and OS
were estimated using the Kaplan-Meier method. Data cutoffs were Sep 26, 2020 (KEYNOTE-
052) and Apr 29, 2020 (KEYNOTE-361). Results: The primary analysis group included 681
pembro-treated pts (KEYNOTE-052, N = 374; KEYNOTE-361, N = 307); the sensitivity analy-
sis group included 544 pembro-treated pts (KEYNOTE-052, N = 374; KEYNOTE-361, N =
170). Median time from randomization to cutoff was 51.9 mo (range, 22.0-65.3) and 53.7 mo
(range, 22.0-65.3) for the primary and sensitivity analysis groups, respectively. Twenty-five pts
(4.6%) had CR and 135 (24.6%) had PR (primary group); 17 pts (3.9%) had CR and 105
(24.1%) had PR (sensitivity group). Median DOR was 25.9 mo for pts with CR/PR at wk 9; pts
with CR/PR or SD at wk 9 had longer OS than pts with PD at wk 9 (Table). Conclusions: In this
post hoc analysis, pts with advanced UC in KEYNOTE-052 and KEYNOTE-361 with CR/PR at
wk 9 had better clinical outcomes with pembro monotherapy than pts with SD or PD; 1L pem-
bro monotherapy continues to show efficacy in advanced UC. Clinical trial information:
NCT02335424 and NCT02853305. Research Sponsor: Merck Sharp & Dohme Corp., a sub-
sidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Pooled outcomes by response at week nine.

Primary Analysis CR/PRn = 160 SDn = 154 PDn = 234

Median OS from wk 9, mo (95% CI) 51.4 (36.9-NR) 17.5 (14.5-24.7) 5.9 (5.0-7.2)

36-month OS rate from wk 9, % (95% CI) 62.5 (54.0-69.9) 28.5 (21.1-36.3) 4.8 (2.4-8.4)

Duration of CR/PR/SD, median (range), mo 25.9 (0.0-60.7+) 4.2 (0.0-51.5+) NA

Sensitivity Analysis n = 122 n = 125 n = 188

Median OS from wk 9, mo (95% CI) 50.7 (36.2-NR) 17.5 (13.3-24.7) 5.3 (4.0-6.5)

36-month OS rate from wk 9, % (95% CI) 60.7 (51.1-68.9) 29.2 (21.1-37.8) 4.9 (2.3-8.8)

Duration of CR/PR/SD, median (range), mo 26.2 (0.0-60.7+) 4.2 (0.0-51.5+) NA
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Survival outcomes with radical cystectomy (RC) in localized clinically node-
positive bladder cancer (CNBC). First Author: Stuthi Perimbeti, Roswell
Park Cancer Center, Buffalo, NY
Background: The role of RC in patients with CNBC remains unclear since most prospec-
tive clinical trials excluded them. Our study aims to evaluate overall survival (OS) in pa-
tients with CNBC treated with systemic chemotherapy (SC) with or without RC.
Methods: We queried the National Cancer Database for adult patients who received SC
for localized CNBC during the years 2004 to 2018. Patients with distant metastases,
including to non-regional nodes, and those treated with radiation to the bladder or pelvic
nodes were excluded. Chi-square and Mann Whitney U tests were used to compare fre-
quency distributions. Cox proportional hazards analysis was employed for multivariate
analysis of factors associated with OS. Results: A total of 8464 patients were identified
– 3565 (42.1%) underwent RC + SC (RC+), while 4899 (57.9%) received only SC (RC-

). Median age at diagnosis was 65y in the RC+ grp vs. 68y in the RC- grp (P = 0.006).
Majority of patients were Caucasian in both grps – 86.9% and 85.1%, respectively. 5y-
OS was 34.1% in the RC+ grp vs. 36.1% in the RC- grp (P = 0.06). On multivariate
analysis, factors independently associated with OS were RC+ status (Hazard ratio (HR)
0.81, 95% CI 0.75-0.88, P < 0.001), advanced age (70-85y vs. 18-35y, HR 1.88,
95% CI 1.18-3.01, P < 0.001), female gender (HR 1.20, 95% CI 1.12-1.28, P =
0.001), African American (vs. Caucasian) race (HR 1.24, 95% CI:1.10-1.40, P =
0.0004), ≥ 2 comorbidities (HR 1.67, 95% CI 1.34-1.92, P = 0.001), annual income
( < $30,000 vs > $45,000, HR 1.24, 95% CI 1.13-1.37, P < 0.001), and insurance
status (uninsured vs. private, HR 1.39, 1.15-1.67, P < 0.001). Conclusions: In this
large retrospective analysis, among patients with localized CNBC who received SC, 5y-
OS rates were comparable with or without RC. However, RC was associated with im-
proved OS on multivariate analysis. Research Sponsor: None.

Variable
Univariate HR for mortality

(95% CI)
p-

value
Multivariate HR for mortality

(95% CI) p-value

RC+ vs. RC- 0.90 (0.84-0.95) 0.001 0.81 (0.75-0.88) <
0.001

Age group (70-85 vs. 18-35y) 1.80 (1.36-2.39) 0.001 1.88 (1.18-3.01) <
0.001

Female gender 1.21 (1.13-1.29) 0.001 1.20 (1.12-1.28) 0.001

AA vs. White 1.36 (1.21-1.52) 0.001 1.24 (1.10-1.40) 0.0004

≥2 vs. 0 comorbidities 1.80 (1.49-2.17) 0.001 1.67 (1.34-1.92) 0.0001

Uninsured vs. Private insurance 1.43 (1.19-1.72) 0.001 1.39 (1.15-1.67) 0.001

Median annual income < $30,000 vs. >
$46,000

1.38 (1.26-1.52) 0.001 1.24 (1.13-1.37) 0.001

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.

131sUrothelial Carcinoma

http://clinicaltrials.gov/show/NCT03601455
http://clinicaltrials.gov/show/NCT03601455
http://clinicaltrials.gov/show/NCT02335424 and NCT02853305
http://clinicaltrials.gov/show/NCT02335424 and NCT02853305
http://meetings.asco.org


521 Poster Session

First-line pembrolizumab in advanced urothelial carcinoma: Clinical
parameters associated with efficacy in the phase 2 KEYNOTE-052 and
phase 3 KEYNOTE-361 trials. First Author: Tibor Csoszi, County Oncology
Centre, Het�enyi G�eza Hospital, Szolnok, Hungary
Background: First-line treatment with pembrolizumab (pembro) monotherapy has shown dura-
ble clinical activity in selected patients (pts) with advanced/unresectable or metastatic urothe-
lial carcinoma (UC). In a pooled population of pts with advanced UC from the single-arm phase
2 KEYNOTE-052 (NCT02335424) and the randomized, open-label, phase 3 KEYNOTE-361
(NCT02853305) studies, this exploratory analysis evaluated the relationship between baseline
characteristics and clinical outcomes of first-line pembro monotherapy.Methods: Cisplatin-inel-
igible pts with advanced UC were enrolled in KEYNOTE-052 and chemotherapy-naive pts with
advanced UC were enrolled in KEYNOTE-361. For analysis of predictive factors for ORR and
OS in pembro-treated pts, the purposeful selection method was used to build the multivariable
logistic regression model (ORR) and multivariable Cox model (OS), beginning with a univariable
analysis of each independent variable. Any variable in the univariate model with P < 0.10 was
a candidate for the multivariate model. The stepwise selection method was used to select the
variables in the final model. Significance of the final model was set at P < 0.05. Data cutoff
dates were September 26, 2020 (KEYNOTE-052) and April 29, 2020 (KEYNOTE-361). Re-
sults: This pooled analysis included 681 pts treated with pembro monotherapy (KEYNOTE-
052, N = 374; KEYNOTE-361, N = 307 [170 were cisplatin ineligible]). Median follow-up was
51.9 mo (range, 22.0-65.3). ORR was 29.4% (95% CI, 26.0-32.9; 69 CRs, 131 PRs), and
median DOR was 33.2 mo (range, 1.4+ to 60.7+). Median OS was 12.5 mo (95% CI, 11.0-
14.6). By multivariate analysis, independent factors significantly associated with higher ORR
were PD-L1 status (combined positive score [CPS] ≥10 vs CPS < 10; odds ratio [OR], 1.90
[95% CI, 1.33-2.71]; P = 0.0004), site of metastasis (lymph node only vs visceral disease;
OR, 1.66 [95% CI, 1.06-2.59]; P = 0.0265), liver involvement (absent vs present; OR, 1.75
[95% CI, 1.06-2.89]; P = 0.0294), and baseline hemoglobin level ≥10 vs < 10 g/dL; OR,
2.17 [95% CI, 1.09-4.31]; P = 0.0276). Multivariate analysis of OS is displayed in the Table.
Conclusions: This exploratory multivariate analysis identified numerous factors, including PD-
L1–positive status (CPS ≥10), lymph node only metastasis, and lower ECOG PS score, associat-
ed with improved clinical outcomes in pts with advanced UC treated with first-line pembro
monotherapy. Clinical trial information: NCT02335424 and NCT02853305. Research Spon-
sor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

Factor and Comparison OSHR (95% CI) P Value

Age: < 65 years vs ≥65 years 0.78 (0.63-0.97) 0.0274

PD-L1: CPS ≥10 vs CPS < 10 0.73 (0.61-0.89) 0.0014

Site of metastasis: lymph node only vs visceral disease 0.71 (0.55-0.91) 0.0074

Baseline tumor volume: < median vs ≥ median 0.64 (0.53-0.77) < 0.001

Baseline hemoglobin: ≥10 vs < 10 g/dL 0.54 (0.41-0.70) < 0.001

ECOG PS score < 0.001

0 vs 1 0.67 (0.53-0.84)

0 vs 2 0.58 (0.45-0.73)

1 vs 2 0.86 (0.70-1.07)
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Defining innate immune training potential as a predictor of Bacillus Calmette-
Gu�erin immunotherapy response in nonmuscle-invasive bladder cancer. First
Author: Song Jiang, Memorial Sloan-Kettering Cancer Center-Fellowship
(GME Office), New York, NY
Background: Intravesical instillation of the live attenuated mycobacterium Bacillus Calmette-
Guerin (BCG) remains the most effective therapy for the treatment of non-muscle invasive blad-
der cancer. The precise mechanism of BCG is thought to involve phagocytosis, induction of in-
flammation, activation of the innate immune apparatus, and an effective cell-mediated T cell
response. An increasing body of evidence suggests that the innate immune system has charac-
teristics that involve a heterologous memory of past insults through a process thought to involve
epigenetic reprogramming, termed trained immunity. We seek to investigate the potential for
innate immune training as a predictor of the anti-tumor effects of BCG. Methods: A prospective
biospecimen collection was performed on venous blood from non-muscle invasive bladder can-
cer patients prior to receiving intravesical BCG therapy. To investigate the role of trained immu-
nity in primary monocytes, cells were isolated from peripheral blood mononuclear cells (PBMC)
by plate adhesion. 2-5 x 105 cells/well were assayed in 96-well format, cultured in RPMI 1640
supplemented with 10% Fetal Bovine Serum and 2mM L-glutamine and stimulated with 10:1
MOI BCG for 24 hours. Cells were then washed in media and allowed to rest 6 days. Media was
changed on day 3 of rest. Subsequently, cells were stimulated with 25 ng/ml lipopolysaccha-
ride (a TLR4 agonist) for 24 hours. Cell free supernatant was measured for TNF-alpha produc-
tion by enzyme-linked immunosorbent assay. Results: In vitro training of primary monocytes
induced an increase in proinflammatory cytokine production upon re-stimulation. This pheno-
type was dose dependent on stimulation with LPS, however, the relative change between
trained and untrained cells was diminished at higher concentrations of agonist. In our in vitro
training experiments, there was demonstrable interpatient variability seen pre-BCG exposure in
a cohort of NMIBC patients. These results will be correlated with future long term BCG re-
sponse in this prospective cohort. Conclusions: We present data on a trained innate immune
phenotype on primary monocytes collected from patient samples. These data serve as proof of
principle for the ability to induce a trained phenotype in vitro. These findings will be correlated
with prospective clinical data on BCG responsiveness and recurrence free survival to allow us to
garner further insight into the role of trained immunity in BCG immunotherapy. Such insight
will have potential clinical impact on the development of biomarkers and clinical assays that
could predict immune responsiveness to BCG a priori, as well as identify possible immunologi-
cal adjuvants that could enhance the effect of intravesical BCG. Research Sponsor: U.S. Na-
tional Institutes of Health.
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Defining hereditary upper tract urothelial carcinoma: Implications for genetic
testing and clinical management. First Author: Hong Truong, Memorial
Sloan Kettering Cancer Center, New York, NY

Background: Despite being a rare cancer, upper tract urothelial carcinoma (UTUC)
is the third most common core cancer associated with Lynch syndrome (LS) after
colorectal and endometrial cancers. Yet, there is no established guideline to iden-
tify patients with UTUC who are at risk of carrying germline mutations in LS-asso-
ciated genes. The objective of this study is to define selection criteria for patients
with UTUC for LS screening. Methods: We retrospectively identified patients with
UTUC who underwent germline sequencing of ≥77 cancer susceptibility genes
using next generation sequencing (NGS) as part of a prospective matched tumor-
normal genomic profiling initiative from 04/2015 to 04/2021. Mismatch repair
protein status was evaluated by immunohistochemical (IHC) staining for MMR
genes MSH2, MSH6, MLH1, and PMS2. Microsatellite instability (MSI) status
was determined using NGS. Diagnostic performance of clinical and tumor-based
screening criteria was assessed by the presence of germline pathogenic/likely
pathogenic variants (PGVs) in MMR genes. Results: A total of 232 patients with
UTUC underwent germline testing; median age of diagnosis was 67 years (inter-
quartile range 59 – 73). Of these patients, 70% were male, 43% had UTUC diag-
nosed before the age of 65, 85% had high grade UTUC,12% had bilateral UTUC,
11% had metastasis at diagnosis, 10% and 31% had personal and family history
of LS-associated cancers, respectively. PGVs in moderate or high-penetrance
genes were identified in 31 (13%) patients including 6 (3%) in BRCA1/2 and 21
(9%) in MMR genes (13 MSH2, 4 MSH6, 4 MLH1). A total of 10/21 (48%) pa-
tients with MMR PGVs developed UTUC as their first cancer diagnosis. Of pa-
tients with MMR PVGs, 15/16 (94%) had MMR-deficient tumors and 12/18
(67%) had MSI-high tumors. Personal and family history of LS core cancers (p <
0.001), age of diagnosis < 65 (p = 0.008), MSI-high (p < 0.001), and MMR-de-
ficiency (p < 0.001) were associated with MMR carrier status. Female gender (p
= 0.7), HG UTUC (p = 0.5), and bilateral UTUC (p = 0.7) were not associated
with MMR PGVs. Current NCCN genetic referral criteria for Lynch syndrome has
high specificity in identifying patients with LS (100%) but missed 11/21 (52%)
patients with UTUC and MMR PGVs. Conclusions: Current genetic referral guide-
lines for Lynch syndrome may miss a significant portion of patients with LS-asso-
ciated UTUC. UTUC tumor should be investigated for MMR protein and MSI
status with IHC or next generation sequencing methods to augment LS-screening
of patients with UTUC and inform systemic treatment selection. Research Spon-
sor: U.S. National Institutes of Health.
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Impact of different HER2 expression levels on the outcomes of second-line
immunotherapy for metastatic urothelial carcinoma. First Author: Siming
Li, Key Laboratory of Carcinogenesis and Translational Research (Ministry
of Education/Beijing), Department of Genitourinary Oncology, Peking
University Cancer Hospital & Institute, Collaborative Innovation Center of
Cancer Medicine, Beijing, China
Background: Immunotherapy has become an option of second-line treatment for meta-
static urothelial carcinoma (mUC) after the failure of platinum-containing chemothera-
py. HER2 expression is an adverse prognostic factor of urothelial carcinoma (UC) while
the predictive value of HER2 expression in UC treatment remains unknown. This study
attempts to explore the impact of different HER2 expression and gene amplification lev-
els on the outcomes of second-line immunotherapy in metastatic UC. Methods: The
baseline clinical data and the outcomes after second-line anti-PD-1 immunotherapy
from 2017 to 2021 in 79 patients with metastatic UC who failed to the first-line plati-
num-containing chemotherapy were reviewed. The expression level of HER2 was de-
tected by immunohistochemistry (IHC) staining (Anti-Her2/neu, Cat.4B5, Ventana)
from formalin-fixed paraffin-embedded (FFPE) tumor tissue of patients. The copy num-
ber amplification level of HER2 gene was detected by second-generation sequencing
(NGS) from FFPE tumor tissue of patients. The correlation between HER2 expression
and objective response rate (ORR), median progression-free survival (PFS) and overall
survival (OS) were analyzed. Results: HER2 expression levels by IHC were performed in
77 patients and the copy number (CN) amplification level of 20 patients with HER2
IHC 2+ were detected by NGS. The median PFS of HER2 negative (IHC 0), low expres-
sion (IHC 2 +/ CN - and IHC 1 +) and overexpression (IHC 3 + and IHC 2 +/ CN +) pa-
tients were 11.0 months (95% confidence interval [CI]: 1.4-20.6 months), 3.7 months
(95% CI: 1.3-6.1 months) and 1.8 months (95% CI: 0.8-2.8 months), respectively,
with significant difference in the overall comparison (P = 0.001) and in the each two
comparisons. ORR had a trend to decrease gradually with the increase of HER2 expres-
sion level from negative to overexpression (42.4% vs. 31.6% vs. 0%, P = 0.08). Howev-
er, no correlation between HER2 expression and OS after anti-PD-1 immunotherapy
was observed. Conclusions: Different HER2 expression levels have a significant impact
on the PFS of the second-line anti-PD-1 immunotherapy in patients with metastatic uro-
thelial carcinoma. The overexpression of HER2 (IHC 3 + and IHC 2 +/ CN +) may be an
adverse factor, while the HER2-negative status may be a favorable factor. HER2 expres-
sion have potential value in predicting the efficacy of second-line immunotherapy for
advanced urothelial carcinoma, which needs further research. Research Sponsor: Na-
tional Natural Science Foundation of China (NO.82172604).
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Actionable genomic landscapes from a real-world cohort of localized
urothelial carcinoma patients. First Author: Thomas Gerald, University of
Texas Southwestern Medical Center, Dallas, TX
Background: Recent targeted therapies for advanced and metastatic urothelial cancer
have generated enthusiasm, but the actionable genomic landscape of early-stage disease
remains largely unknown. Here, we used real-world evidence to investigate differences
between somatic and germline mutations in localized, early-stage urothelial cancers and
advanced urothelial cancers. Methods: We retrospectively analyzed de-identified NGS
data from 1,146 bladder cancer patients (stages I-IV) with formalin-fixed, paraffin-em-
bedded tumor biopsies sequenced using the Tempus|xT solid tumor assay (DNA-seq of
595-648 genes at 500x coverage; whole-exome capture RNA-seq). For the subset of pa-
tients with tumor-normal match sequencing (n=758), additional incidental germline al-
terations in 46 different genes were assessed. Results: A total of 1,146 bladder cancer
tumors were investigated: stage I-II (n=124), stage III (n=159), and stage IV (n=863)—
summarized in Table. Tumor mutational burden (TMB) was calculated for 1,126 tumors,
and TMB-high (TMB-H; ≥10 mutations per megabase) was similar across tumor stages.
PD-L1 immunohistochemical staining was performed on 698 tumors, and no significant
differences were observed. Microsatellite instability high (MSI-H) status was detected in
only 2 (1.6%) stage I-II tumors and 8 (0.9%) stage IV tumors. Alterations—single nucle-
otide variants, insertions/deletions, and copy number variants—in FGFR2/3, homologous
recombination repair genes (18 genes including BRCA1/2 and ATM), additional DNA re-
pair gene mutations (ERCC2, RB1, FANCC) and NTRK fusions were detected at similar
frequencies across disease stages. In 758 patients with tumor/normal matched sequenc-
ing, we identified a low rate of incidental germline mutations in MUTYH (stage III, 1%;
stage IV, 1.9%), BRCA2 (stages I-II, 1.2%; stage III, 1%; stage IV, 0.5%), BRIP1 (stages
I-II, 1.2%), ATM (stage III, 1%; stage IV, 0.7%), MSH6 (stage III, 1%; stage IV, 0.2%),
and TP53 (stage III, 1%; stage IV, 0.2%). Conclusions: Patients with bladder cancer have
similar rates of potentially actionable mutations and genomic landscapes regardless of
clinical disease stage. These findings provide a rationale for further investigating targeted
therapies among early-stage bladder cancer patients. Research Sponsor: None.

Biomarker and Somatic Alterations
Stages I-II
(n=124) Stage III (n=159) Stage IV (n=863) p-value

TMB-H 34/124 (27.4%) 33/155
(20.8%)

183/847
(21.2%)

0.33

MSI-H 2/124 (1.6%) 0/157 (0%) 8/857 (0.9%) 0.34

PD-L1 Positive 31/82 (37.8%) 47/113(41.6%) 168/503
(33.4%)

0.23

FGFR2/3 Mutations/Fusions 22 (17.7%) 28 (17.6%) 158 (18.3%) >0.99

HRR Gene Mutations 23 (18.5%) 28 (17.6%) 158 (18.3%) 0.97

Additional DNA Repair
Genes

ERCC2 3 (2.4%) 3 (1.9%) 11 (1.3%) 0.45
RB1 20 (16.1%) 36 (22.6%) 152 (17.6%) 0.26

FANCC 0 (0%) 0 (0%) 3 (0.3%) >0.99

NTRK1/2/3 Fusion 0 (0%) 0 (0%) 2 (0.2%) >0.99
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Immunological correlates of response and immune-mediated toxicity in
checkpoint inhibitor (ICI)-treated metastatic urothelial carcinoma (mUC)
patients (pts). First Author: Amanda Nizam, Cleveland Clinic Taussig
Cancer Institute, Cleveland, OH
Background: Myeloid derived suppressors cells (MDSC) are immune cells that create
an immunosuppressive microenvironment. Increased expression of MDSC subsets is
associated with worse overall survival in ICI-treated mUC pts, but their role in im-
mune-related adverse events (irAE) is unknown. Immune profiles associated with irAE
are also unknown. We investigated associations of MDSC and –omics profiles with re-
sponse and irAE in ICI-treated mUC pts. Methods: Baseline (B) and on-treatment (Tx)
blood samples were collected from ICI-treated mUC pts. MDSC were measured in fresh
unfractionated whole blood (WB) and in peripheral blood mononuclear cells (PBMC).
MDSC were identified by flow cytometry in WB, defined as LinloCD33+/HLADR-, and
subclassified as polymorphonuclear (PMN)-MDSC (CD15+/CD14-), monocytic (M)-
MDSC (CD15-/CD14+), and uncommitted (UC)-MDSC (CD15-/CD14-). MDSC popula-
tions were presented as % of live nucleated blood cells and as absolute numbers from
WB. irAE severity was graded by CTCAE v5. In a subcohort of 17 pts, proteomics and
transcriptomics were analyzed via Olink and Bulk RNAseq, respectively. Wilcoxon rank
sum test compared MDSC and –omics among response and irAE groups. Kruskal-Wal-
lis test compared –omics results between irAE responders (irAE-R), irAE non-respond-
ers (irAE-NR), and no irAE/non-responders (noAE-NR). Results: 41 ICI-treated mUC
pts (25 anti-PD-L1, 16 anti-PD-1) had at least 1 MDSC sample: 28 pts at B, 30 pts at
Tx, and 17 pts at both B and Tx. Primary UC sites were bladder (78%) and upper tract
(22%); 73% male; median age 72 (range, 28-82); 85% had KPS > 80%; 51% had
visceral metastasis. ICI was first and second-line therapy in 37% and 63% of pts, re-
spectively. 13 pts were responders (R); 26 pts were non-responders (NR); 2 pts were
not evaluable. 22 pts developed irAE. Median time to irAE was 84 days (range, 21-
145); 10 pts required steroids; 3 required ICI discontinuation. UC-MDSC was predom-
inant in WB and PMN-MDSC in PBMC in both B and Tx. Between B and Tx, WB UC-
MDSC and PB UC-MDSC increased in R (n = 13; p = 0.04), but decreased in NR (n =
26; p = 0.02). In the subcohort of 17 pts, 11 had irAE (7 irAE-R; 4 irAE-NR), 6 had
noAE-NR. Proteomic analysis showed increased expression of CXCL12 in noAE-NR pts
(p = 0.006) and increased expression of IL-8 (p = 0.016), IL-18 (p = 0.012), and IL-
18R1 (p = 0.016) in all irAE pts. At the transcriptome level, upregulation of IFN-c was
associated with response, whereas upregulation of both IFN-c and IFN-a differentiated
irAE-R from irAE-NR. Conclusions: In ICI-treated mUC pts, WB & PB UC-MDSC in-
creased in R and decreased in NR between B and Tx. Increased expression of pro-in-
flammatory chemokines was observed in irAE pts, independent of response. A distinct
inflammatory pathway was observed in irAE-R. Prospective investigation of blood-
based biomarkers of response and irAE development is warranted. Research Sponsor:
Cleveland Clinic Urologic Oncology Departmental Fund.
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Characterizing molecular subtypes of high-risk nonmuscle-invasive bladder
cancer in African American patients. First Author: Stephen B. Williams,
Department of Surgery, Division of Urology, The University of Texas
Medical Branch, Galveston, TX
Background: Patients with high-risk non-muscle-invasive bladder cancer (NMIBC)
have heterogeneous outcomes with African Americans (AAs) having worse survival
than European Americans (EAs). It is unknown whether race-based biological differ-
ences contribute to this disparity. Methods: We performed a retrospective cohort
study including patients from the University of Texas Medical Branch (UTMB) and
the Durham VA Health Care System (DVAHCS) from 2010-2020 among treatment
naïve, high-risk NMIBC. Profiled gene expressions of high-risk NMIBC by race were
performed using the UROMOL classification system. Results: A total of 26 patients
(14 AAs and 12 EAs) matched on age and sex were included with no significant dif-
ference in clinical stage group (CIS +/- T1 or TaHG vs. TaHG or T1, no CIS), smok-
ing status, or progression. We found a similar racial UROMOL subtype distribution
with class 2a being most common. A total of 10 genes were discovered to be com-
monly upregulated differentially expressed genes (up-DEGs) in AAs vs EAs.
EFEMP1, which has been associated with progression to muscle-invasive bladder
cancer (MIBC) in vitro, and S100A16 gene expression, which has been implicated
with mitomycin C resistance in bladder cancer in vitro, was significantly more com-
mon among AAs. We used single nuclei analysis to map the malignant cell heteroge-
neity in urothelial cancer which five distinct malignant epithelial subtypes whose
presence has been associated with different therapeutic response prediction ability.
We mapped the expression of the 10 genes commonly up-DEGs by race as a func-
tion of the five malignant subtypes. This showed borderline (p = 0.056) differences
among the subtypes suggesting AA and EA patients may be expected to have differ-
ent therapeutic responses to treatments for BC. AAs were enriched with immune-re-
lated, inflammatory, and cellular regulation pathways compared to EAs, yet
appeared to have reduced levels of the aggressive C3 bladder tumor cell population.
Conclusions: In this small sample, we found similar subtype distribution among
high-risk NMIBC patients according to race. However, gene expression differs by
race, supporting potential novel race-based etiologies for differences in muscle-in-
vasion, response to treatments, and transcriptome pathway regulations. Further bio-
logical studies in NMIBC molecular sub-stratification, associated treatment(s), and
prognoses in a larger cohort are needed to support these hypotheses. Research
Sponsor: Department of Defense Peer Reviewed Cancer Research Program (PRCRP)
Career Development Award., U.S. National Institutes of Health., The University of
Texas Medical Branch Department of Surgery Seed Grant, National Institute of
Health Loan Repayment Program, UTMB Clinical and Translational Science Award.
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Biomarker analysis and updated clinical follow-up from BLASST-1 (Bladder
Cancer Signal Seeking Trial) of nivolumab, gemcitabine, and cisplatin in
patients with muscle-invasive bladder cancer (MIBC) undergoing
cystectomy. First Author: Shilpa Gupta, Cleveland Clinic Taussig Cancer
Institute, Cleveland, OH
Background: The BLASST-1 study is multi-center phase II trial evaluating the combina-
tion of nivolumab (N) with gemcitabine-cisplatin (GC) as a neoadjuvant therapy for pa-
tients (pts) with MIBC undergoing radical cystectomy (RC). The primary endpoint was
pathologic down staging (PaR; ≤pT1N0). Safety, Relapse-free survival (RFS), Progres-
sion-free survival (PFS) and biomarker analyses were secondary endpoints. We previous-
ly reported a PaR rate of 65.8% and pCR rate of 49%. There were no safety concerns or
delays to surgery. (ASCO GU 2020) Here, we correlate PaR with biomarkers (Tumor mu-
tational burden (TMB), PD-L1 and molecular subtypes) and provide updated clinical fol-
low-up (FU) data. Methods: Forty-one pts with MIBC (cT2-T4a, N≤1, M0) and
candidates for RC were enrolled between Feb 2018 and June 2019; (cT2N0 90%,
cT3N0 7%, cT4N1 3%). Pts received C (70mg/m2) IV on D1, G (1000mg/m2) on D1,
D8 and N (360 mg) IV on D8 every 21 days for 4 cycles followed by RC within 8 weeks.
For RNA-based analysis, GeneChip Human Exon 1.0 ST Array (Affymetrix) was used;
baseline tumors from 37 patients passed quality control and had available transcrip-
tome data. A cohort (n=223) of patients treated with NAC+RC was used as a comparator
for molecular subtyping analysis. DNA was extracted from baseline pre-treatment tumor
samples and sequenced to an average depth of 150X and the DNA extracted from
matched normal tissue (peripheral blood) to a mean depth of 50X. PD-L1 expression
was assessed using IHC 28-8 antibody on baseline tumors. Results: At a median FU of
15.8 months,12-month RFS rate was 85.4% and PFS including death from any cause
was 83%. There were no long-term safety concerns. Molecular subtyping found patients
with a basal-type tumor (Basal or Claudin-low) had a more favorable overall PaR in 13/
18 = 73% with PaR in 9/13 in basal (69%) and 4/5 in claudin-low (80%) compared to
overall PaR of 58% for the luminal-type tumors (Luminal or Infiltrated luminal) with a
breakdown of PaR in 5/8 (63%) in luminal and 6/11 (54%) in infiltrated luminal. In
contrast, in the comparator NAC cohort, the PaR rates were similar for basal-type and
luminal-type tumors, with 44% and 48% respectively. There was no correlation of PaR
with TMB or PD-L1 expression from bassline pre-treatment tumors. Biomarker analyses
from residual tumors in RC tissues are ongoing. Conclusions: The combination of N+GC
was safe and efficacious in MIBC with encouraging outcomes of pathologic down stag-
ing and relapse-free survival at a median FU of 15.8 months. Molecular subtyping re-
sults suggest basal-type tumors may respond more favorably to this chemo-
immunotherapy treatment regimen. Clinical trial information: NCT03294304.
Research Sponsor: Bristol Meyers Squibb.
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Expression of Nectin-4 and PD-L1 in bladder cancer with variant histology.
First Author: Katherine Case, Department of Hematology and Medical
Oncology, Emory University School of Medicine, Atlanta, GA
Background: Nectin-4, a cell adhesion molecule found in a frequently amplified region of the
bladder cancer (BC) genome, has been recently used as target for the systemic treatment of lo-
cally advanced or metastatic BC. BC with variant histology (BCVH) is associated with poor clini-
cal outcomes, and there is an unmet need for novel treatments in this population. Little is
known about Nectin-4 expression and other targets. We investigated Nectin-4 and programmed
death-ligand 1 (PD-L1) expression in BCVH. Methods: We performed a retrospective analysis of
117 patients with BCVH whose samples were collected at Winship Cancer Institute of Emory
University from 2011-2021. Immunohistochemistry (IHC) was performed for Nectin-4 and PD-
L1 expression on formalin-fixed, paraffin-embedded (FFPE) tissue. Nectin-4 staining was per-
formed by Q2 Solutions using non-commercially available anti-Nectin-4 antibody (clone M22-
312B41.1). Expression was measured using the H-score method (H-score = [% of strong posi-
tive tumor cells � 3] + [% of moderate positive tumor cells � 2] + [% of weak positive tumor
cells � 1]). PD-L1 levels were assessed in tumor-infiltrating immune cells using DAKO 22C3
IHC to determine PD-L1 high, defined by a Combined Positive Score (CPS) of ≥10. Results:Me-
dian age was 70 years (mean=67.2, range 22-91), with 61.5% male, 54.7% white, and
32.5% black. Nearly all samples were taken from the bladder (95.7%), with 4.3% from sites
of metastasis. The most common histologic variant was squamous cell carcinoma (26.5%),
and the distribution of variants is summarized in table. Nectin-4 staining was successfully per-
formed on 111 samples, and PD-L1 staining on 116. Nectin-4 expression was seen across dif-
ferent histological subtypes (mean H-score: 153.1, median [range]: 157 [0-300]), with
highest expression in plasmacytoid and squamous, and lowest expression in small cell and sar-
comatoid (Table). More than one-third (35.3%) were PD-L1 high, and greater in sarcomatoid
and squamous cell histology (70.8% and 50% positivity, respectively). Only 5% of plasmacy-
toid samples were PD-L1 high. Conclusions: Although there is heterogeneity, our results showed
expression of Nectin-4 and PD-L1 in this cohort of patients with BCVH. These findings high-
light the therapeutic potential of antibody-drug conjugates against Nectin-4- and anti PD1/PD-
L1-based therapy in this population. Additional analysis including clinical outcomes and geno-
mic analyses are ongoing, and a prospective clinical trial is planned. Research Sponsor: Astel-
las Pharma Global Development, Inc./Seagen.

Nectin-4 and PD-L1 staining results among BCVH subtypes.

Nectin-4 H-score PD-L1

Histology No. of specimens % of total (N = 117) Mean Median (range) CPS≥10 n(%)
Squamous 31 26.5 207.7 219.5 (17-300) 15/30 (50)

Adenocarcinoma 24 20.5 166.9 140.0 (45-299) 4/24 (16.7)

Sarcomatoid 24 20.5 52.3 2.5 (0-300) 17/24 (70.8)

Plasmacytoid 20 17.1 253.5 257.5 (108-300) 1/20 (5)

Small cell 10 8.5 46.8 0 (0-233) 2/10 (20)

Mixed 8 6.8 122 105 (20-265) 2/8 (25)

530 Poster Session

Prognostic value and therapeutic implications of an integrative molecular
subtype and immune content classifier in localized muscle-invasive bladder
cancer. First Author: Mark Farha, University of Michigan Department of
Medical Education, Ann Arbor, MI
Background: Localized muscle-invasive bladder cancer (MIBC) exhibits heterogeneous
molecular features and outcomes, with a 5-year mortality rate of approximately 30%.
Immune checkpoint blockade (ICB) has the potential to improve oncological outcomes
but molecular tools are needed to identify those most likely to benefit. Here, we inte-
grate transcriptomically derived tumor immune microenvironment (TIME) data with mo-
lecular subtypes to create a novel integrative classifier with prognostic and therapeutic
implications. Methods: RNAseq data from patients with localized muscle-invasive blad-
der cancer (MIBC) from the Cancer Genome Atlas BLCA (TCGA-BLCA) project was uti-
lized (n = 187). CIBERSORT was used for immune cell deconvolution, and
unsupervised hierarchical clustering divided the cohort based on similar immune pro-
files. Consensus molecular clustering information for the cohort was obtained from Ka-
moun et al. Overall survival (OS) of each cluster were analyzed. The tumor immune
dysfunction and exclusion (TIDE) tool, which uses a genomic signature validated on im-
munotherapy treated melanoma patients to model tumor immune evasion, was then
used to predict response to ICB. Results: In the TCGA-BLCA cohort, there were two dis-
tinct clusters enriched with macrophages, CL1-M0Hi (n = 18) and CL5-M2Hi (n = 35).
Compared to the rest of the cohort, these two macrophage enriched clusters combined
exhibited a decreased OS (33.1 mo vs. NR, p = 0.01). TIDE tool predicted ICB response
was lowest in CL1 (6/18, 33%; p = 0.09), CL5 (12/35, 34%; p = 0.02), and the Ba/Sq
molecular cluster (16/57, 28%; p = 1.3x10-5). Patients designated as CL1 or CL5 by
immune clustering and Ba/Sq by molecular consensus were combined into a subgroup
(n = 20). Compared to the rest of the cohort, this Ba/Sq_MacrophageHi subgroup had a
higher body mass index (31.0 vs. 25.8 BMI, p = 0.0004), more whites (95% vs. 64%,
p = 0.03), and had a higher stage (80% Stage III/IV vs. 20% Stage I/II, p = 0.05). The
Ba/Sq_MacrophageHi cluster demonstrated higher PD-L1 expression (mean Z score
0.15 vs. -0.09; p = 0.008), there was a higher degree of T cell exclusion (mean Z score
0.16 vs. -0.06; p = 0.003) and cancer-associated fibroblasts (mean Z score 0.03 vs.
-0.02; p = 3.4x10-5). Overall, the predicted response to ICB by TIDE in the Ba/Sq_Ma-
crophageHi was lower (OR 0.15, 0.03-0.55 p = 0.002) and OS was significantly shorter
(median 16.7 mos vs. 54.9 mo, p = 0.04). Conclusions: We demonstrated the prognos-
tic significance of the Basal/Squamous subtype with macrophage enrichment in pa-
tients with localized MIBC. Pending further prospective validation, this sub-population
may be less amenable to ICB treatment. Research Sponsor: U.S. National Institutes of
Health, Other Foundation.

531 Poster Session

Biomarkers predictive of response to enfortumab vedotin (EV) treatment in
advanced urothelial cancer (aUC). First Author: Tanya Jindal, University of
California San Francisco Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA
Background: EV is an antibody-drug conjugate which recently received full FDA approval
for treatment-refractory aUC. Molecular biomarkers and characteristics of patients (pts)
most likely to respond to EV therapy have not been well defined.Methods:We retrospective-
ly identified all aUC pts treated with EV at our institution. Clinicopathologic, treatment and
response data were abstracted from pt charts. Pts were considered responders to EV if they
had a complete response on initial scans after 2-3 months of treatment, or were treated
with EV for ≥ 6 months. Responders and non-responders were compared in terms of their
molecular and clinical characteristics using Chi-squared test. Most common somatic alter-
ations present in ≥10 pts (TERTp, TP53, CDKN2A, CDKN2B) were also used to divide pts
with available next-generation sequencing (NGS) results into groups with and without
these alterations. Log rank test was used to determine differences in overall survival (OS)
and progression free survival (PFS) among these groups. Results: Between 1/2020 and 8/
2021 a total of 32 pts received EV and 28 had NGS data available with either Foundatio-
nOne (14 pts), UCSF500 (13 pts) or Strata (1). Median age was 69.5 years, 24 (75%)
were male, 22 (69%) Caucasian, 22 (69%) had pure urothelial histology and 22 (69%)
primary tumor location in the bladder. At EV start, 24 (75%) had visceral metastases
(mets), 8 (25%) had liver mets, and 13 (41%) had bone mets. Median follow-up from EV
start was 12.5 months (range 0.5-36); 20 (63%) pts received EV monotherapy, and 12
(37%) received EV as part of a combination regimen. Non-responders were more likely to
have bone metastases (69% vs 21%, p<0.01), but were otherwise similar in baseline clin-
ical characteristics to responders. TP53 alterations were enriched in responders relative to
non-responders, whereas non-responders had more CDKN2B alterations (Table). Similar
findings were seen in the subset of pts treated with EV monotherapy. Pts with TP53 altera-
tions had longer OS (NR vs 17.0 months, p=0.06) and PFS (NR vs 6.6 months, p=0.04)
relative to wild-type pts. Shorter PFS was seen in pts with CDKN2A (4.4 months vs NR,
p=0.05) and CDKN2B (4.3 months vs NR, p=0.02) alterations, but no differences in OS
were observed. Conclusions: In this retrospective cohort of aUC pts with available NGS
data, presence of TP53 and absence of CDKN2A and CDKN2B alterations were associated
with favorable responses and improved clinical outcomes with EV, suggesting they may be
biomarkers of response to EV. These preliminary findings should be validated in larger co-
horts. Research Sponsor: None.

Alteration
Responders (N =

17)
Non-Responders

(N=11)
p-

value
Monotherapy responders

(N=8)
Monotherapy Non-Responders

(N=10)
p-

value

TERT (N=19) 11 (65%) 8 (73%) 0.65 6 (75%) 7 (70%) 0.81

TP53 (N=16) 12 (71%) 4 (36%) 0.07 6 (75%) 3 (30%) 0.06

CDKN2A
(N=11)

5 (29%) 6 (55%) 0.18 2 (25%) 5 (50%) 0.28

CDKN2B
(N=10)

4 (24%) 6 (55%) 0.09 1 (13%) 5 (50%) 0.09
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Serial ctDNA evaluation to predict clinical progression in patients with
advanced urothelial carcinoma. First Author: Kyrillus Samaan Shohdy, The
Christie NHS Foundation Trust, Manchester, United Kingdom
Background: It is not known whether serial circulating tumor DNA (ctDNA) can augment
imaging for assessing treatment response in patients (pts.) with advanced urothelial car-
cinoma (UC). We hypothesized that serial ctDNA measurements predict the clinical pro-
gression of advanced UC and map its evolutionary trajectories. Methods: We analyzed
182 serial ctDNA samples from 53 pts. with advanced UC sequenced by the Guar-
dant360 ctDNA platform. The aggregate variant allele frequency (aVAF) was defined as
the sum of VAFs of all genomic alterations (GAs) in a ctDNA sample. Clinical response
status was categorized into progressive disease (PD) and non-PD based on imaging. Pro-
gression-free survival (PFS) was defined as the time from treatment start till PD or
death. The Mann-Whitney test was used to compare radiologic response status (PD vs.
non-PD) and the ctDNA aVAF collected within 4 weeks of restaging imaging. Results:
Pts. with lower initial ctDNA aVAF (≤0.2) had longer overall survival (OS) (hazard ratio
(HR): 0.31, 95%CI: 0.11-0.90, p = 0.03). Pts. who achieved clearance of their ctDNA
aVAF at the time of any subsequent ctDNA sample (n = 19/53) had longer OS (HR:
0.26, 95%CI: 0.08-0.85, adjusted p = 0.027). Combining ctDNA aVAF values from
two consecutive samples improved the performance of a clinical prognostic model
based on age, sex, and liver metastasis (C-statistic improved from 0.65 to 0.84). The
mean ctDNA aVAF and the median number of GAs per ctDNA sample significantly in-
creased at the time of PD vs. non-PD (12.31 vs. 2.10, p < 0.0001, and 3 vs. 1, p =
0.0006, respectively). Delta ctDNA aVAF increases predicted radiologic PD with an
area under the receiver operating characteristic curve of 0.84 (95%CI: 0.65-0.95, p <
00.1). Delta ctDNA aVAF improved the patient risk stratification, pts with both de-
creased delta ctDNA aVAF and non-PD had the longest overall survival (Log-rank p =
0.05). A subgroup of 20 pts. had increasing ctDNA aVAF and ≥ 1 available subsequent
radiologic scans within six months. Increasing ctDNA VAF ≥1 predicted PD in 90% (18/
20) of pts with a median lead time of 92 days over imaging. APOBEC3-induced muta-
tions (A3-m) were identified in ctDNA samples of (23%) 12/53 pts. Pts. with ctDNA
A3-m had longer median PFS on immune checkpoint blockade than pts. without (17
vs. 3 months, Log-rank p = 0.01). There was no significant difference in OS according
to ctDNA A3m status (Log-rank p = 0.37). Serial ctDNA provided insights into the clon-
al dynamics of treatment resistance, including the acquisition of ERBB2 S653C resis-
tance mutation at the time of PD on lapatinib. Conclusions: Serial ctDNA predicts
clinical outcomes and provides real-time assessment of treatment effectiveness in pts.
with advanced UC. This has the potential to guide future adaptive therapy paradigms.
Research Sponsor: Conquer Cancer Foundation of the American Society of Clinical
Oncology.
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Outcomes according to histological variants of urothelial carcinoma after
neoadjuvant chemotherapy in the GETUG-AFU V05 VESPER trial. First
Author: Yves Allory, Institut Curie, St-Cloud, France

Background: The histological variants of urothelial carcinoma (UC) may im-
pact the outcomes after neoadjuvant chemotherapy in muscle invasive blad-
der cancer (MIBC). Previous studies provided contradictory results because
of bias related to their retrospective design. Our aim was to assess pathologi-
cal response and 3-year (yr) progression free survival (PFS) according to UC
variants for patients included within the French prospective Vesper clinical
trial (NCT01812369). Methods: 493 patients received dose-dense Metho-
trexate, Vinblastine, Doxorubicin and Cisplatin (dd-MVAC) or Gemcitabine
and Cisplatin (GC) after randomization in the VESPER trial. This ancillary
study was restricted to 437 patients treated in neoadjuvant setting. A cen-
tral pathological review of initial transurethral diagnostic specimens allowed
to assess UC variants (if ≥10% tumor area) and the presence of tumor em-
boli, perineural invasion, and CIS. Results: Slides were available for central
review in 303 cases. UC variants were present in 180 patients (59%). Tu-
mor emboli, perineural invasion, and CIS were noticed in 119 (39%), 24
(8%) and 143 (47%) cases. In comparison with pure UC, the presence of
UC variants was not associated with different complete pathological re-
sponse (ypT0N0) (OR 0.78, 95% CI 0.48-1.27) or 3 yr PFS (HR 1.25,
95%CI 0.83-1.86). Tumor emboli were negatively associated with ypT0N0
(OR 0.57, 95%CI 0.35-0.95, p = 0.029), organ confined disease (OR
0.44, 95%CI 0.26-0.75, p = 0.002) and 3 yr PFS (HR 1.81, 95%CI 1.23-
2.67, p = 0.003). Perineural invasion were negatively associated with organ
confined disease (OR 0.29, 95%CI 0.12-0.68, p = 0.005) and 3 yr PFS
(HR 2.54, 95%CI 1.47-4.40, p < 0.001). There was no association for
CIS. Conclusions: In the VESPER trial, UC variants were not associated with
distinct pathological response or 3 yr PFS after neoadjuvant chemotherapy.
Future studies will determine whether molecular subtypes are associated or
not with distinct outcome. Research Sponsor: French Health Ministry
(PHRC).
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Association between CD47 expression and clinicopathologic characteristics
and survival outcomes in MIBC. First Author: Zin Myint, University of
Kentucky, Lexington, KY
Background: CD47 is an antiphagocytic molecule that plays a critical role in immune
surveillance. A variety of malignancies have been shown to evade the immune system
by increasing the expression of CD47 on the cell surface. As a result, anti-CD47 therapy
is under clinical investigation for these. CD47 overexpression is associated with nega-
tive clinical outcomes in lung and gastric cancers; however, the expression and func-
tional significance of CD47 in bladder cancer is not fully understood. Methods: We
retrospectively studied patients with muscle invasion bladder cancer (MIBC) on trans-
urethral resection of bladder tumor (TURBT) who subsequently underwent radical cys-
tectomy (RC) with or without neoadjuvant chemotherapy (NAC). CD47 expression was
examined by immunohistochemistry in both TURBT and matched RC specimens. Ex-
pression levels ≥1% were considered positive. The difference between CD47 expression
levels between TURBT and RC were also compared. The association of CD47 levels
(TURBT) with clinicopathological parameters and survival outcomes were evaluated by
Person’s chi-squared test and Kaplan-Meier method respectively. Results: A total of 87
MIBC patients were included. The median age was 66 (39-84) years. The majority of
patients were Caucasian (95%), male (79%), and age > 60 (63%). Most patients
(75%) underwent NAC prior to RC. Of those who received NAC, 35% were responders
and 64% were non-responders. Responders includes those with a pathologic complete
response (T0) or partial response (Tis or T1); non-responders included those with stage
≥ T2. The final reported stages for all patients were as follows: stage 0 (32%), stage I
(1%), stage II (20%), stage III (43%), and stage IVA (5%). 60% of patients were alive,
40% died from bladder cancer, and 30% had disease recurrence at a median follow-up
of 3.1 (0.2-14.2) years. CD47 levels were detectable in 38 (44%) TURBT samples.
There was no association between CD47 levels and clinicopathological parameters such
as age, gender, race, NAC, final stage, disease recurrence, and overall survival (OS). Pa-
tients > 60 (p = 0.006), non-responders (p = 0.002), stage ≥ III (p < 0.001) were as-
sociated with worse OS by univariate analysis. There was no significance with
multivariate analysis. There was a slight positive trend for decreased CD47 levels be-
tween TURBT and RC in patients who received NAC (p = 0.5), though this did not reach
statistical significance. Conclusions: CD47 expression is not a prognostic marker for
MIBC patients. However, expression of CD47 was detected in nearly half of MIBCs, and
future studies are needed to explore a potential role for anti-CD47 therapy in these pa-
tients. Furthermore, there was a slight positive trend between decreased CD47 levels
(from TURBT to RC) in patients receiving NAC. More research is needed to understand
how NAC may or may not modify immune surveillance mechanisms in MIBC. Research
Sponsor: None.
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Bacteria-specific CXCL13-producing follicular helper T cells are putative
prognostic markers to neoadjuvant PD-1 blockade in muscle-invasive
urothelial carcinoma. First Author: Anne-Ga€elle Goubet, Gustave Roussy
Cancer Campus, University of Paris Descartes, Villejuif, France
Background: Immune checkpoint inhibitors (ICIs), such as anti-PD-1/PD-L1 antibodies,
have emerged as a successful immunotherapeutic strategy for advanced and metastatic
urothelial cancer (UC). Therapeutic blockade of PD-1 or PD-L1 with monoclonal anti-
bodies leads to durable tumor regressions in up to 25% metastatic muscle invasive UC
(MIBC). Neoadjuvant use of ICI also showed remarkable efficacy and represents a
unique opportunity to study immunodynamics during PD-1 blockade to decipher func-
tional predictors of response and resistance. Methods: Patients diagnosed with T2-
T4aN0M0 MIBC were treated with 3 cycles of neoadjuvant pembrolizumab before cys-
tectomy in the PANDORE trial (NCT03212651). The primary endpoint was pathologic
complete response (ypT0N0). Secondary endpoints focused on safety, progression-free
survival (PFS) and biomarker analysis. We performed longitudinal analysis of peripheral
and tumor infiltrating lymphocytes, tumor microbiome as well as soluble factors using
high dimensionnal immune phenotyping by mass cytometry, immuno-fluorescence and
-histochemistry and multiplex immunoassays. Humoral and cellular recall immune
memory against urinary tract commensals were studied. Results: Thirty-nine patients
were enrolled from October 2017 to December 2019. All but 5 (n = 34 patients
(87.2%)) proceeded with cystectomy. Ten patients presented with ypT0N0 (29.4%;
95% CI: 15.1 %-47.5 %). Multidimensional biomarkers analysis showed that baseline
follicular T helper (Tfh) and post-pembrolizumab tertiary lymphoid structure (TLS) and
activated B cells were associated with outcome (p= 0.005, p= 0.01 and p= 0.04, re-
spectively). Plasma CXCL13 (the prototypic chemokine secreted by Tfh and involved in
TLS functions) increased after 1 cycle of PD-1 blockade in responders and patients
without progression at 24 months (p= 0.002 and p= 0.0001, respectively). Focusing
on MIBC tumor microbiome, we showed that intracellular Gram negative bacteria and
other commensals were more frequent in tumoral than in normal urothelium (p= 0.04).
Interestingly, basal CXCL13-secreting CD4+ T cells and IgG directed against urinary
pathobionts such as Escherichia coli predicted prolonged PFS (p= 0.01 and p= 0.001,
respectively). Conclusions: Our results suggest that urothelial commensals could induce
specific Tfh and B cell responses that were re-invigorated by PD-1 blockade and associ-
ated with clinical benefit to pembrolizumab. Further analyses are needed to validate the
predictive value of commensal-specific Tfh in UC and other epithelial cancers that are
directly or indirectly exposed to bacteria. Clinical trial information: NCT03212651.
Research Sponsor: MSD.
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SWOG S1314: A randomized phase II study of co-expression extrapolation
(COXEN) with neoadjuvant chemotherapy for localized, muscle-invasive
bladder cancer with overall survival follow up. First Author: Thomas W.
Flaig, University of Colorado Anschutz Medical Campus, Aurora, CO
Background: This trial evaluated COXEN, a gene expression model, as a predictive bio-
marker in muscle-invasive bladder cancer (BC) patients randomized to Gemcitabine-
Cisplatin (GC) or dose-dense Methotrexate-Vinblastine-Adriamycin/doxorubicin-Cisplat-
in (ddMVAC). Primary results correlating COXEN with pathologic response at surgery
have been reported. This secondary analysis includes progression-free (PFS) and overall
survival (OS). Methods: Eligibility included Stage cT2-T4a N0 M0, urothelial BC (mixed
histology allowed), ≥ 5 mm of viable tumor, cisplatin eligible, with plan for cystectomy.
237 patients were randomized between ddMVAC, given every 14 days for 4 cycles, and
GC, given every 21 days for 4 cycles. Cox regression was used to evaluate COXEN score
or treatment arm association with PFS and OS, adjusting for stratification factors (stage
and PS). Results: 167 patients were included in the primary COXEN analysis all having
either at least 3 cycles of chemo and surgery within 100 days of last chemo or having
progressed while receiving chemo. The COXEN scores were not significantly prognostic
for OS or PFS in their respective arms; the COXEN GC score was a significant predictor
for OS in pooled arms. OS and PFS data are shown for both scores in the table. In the in-
tent to treat analysis (n=227), there was no significant difference in OS or PFS for
ddMVAC versus GC (for OS, HR =0.87, 95% CI 0.54-1.40), p = 0.57); for PFS (HR=
0.76 95% CI 0.58-1.01, p = 0.055). Association of path response with OS will be pre-
sented. Conclusions: The COXEN GC score may be prognostic of survival in those receiv-
ing platinum-based neoadjuvant treatment. The randomized, prospective design
provides estimates of OS and PFS for GC and ddMVAC that appear comparable, but this
phase II trial is underpowered for definitive comparisons. The prospective data and cor-
relative samples from S1314 will allow for further assessment of COXEN and other RNA
and DNA based predictive and prognostic biomarkers. Clinical trial information:
NCT02177695. Research Sponsor: U.S. National Institutes of Health.

COXEN Score Treatment Arm Outcome Sample Size Hazard Ratio* HR 95% CI* 2-sided p value *

GC-specific GC OS 82 0.33 0.10, 1.13 0.08

GC-specific GC PFS 82 0.45 0.17, 1.20 0.11

MVAC-specific MVAC OS 85 0.99 0.40, 2.45 0.98

MVAC-specific MVAC PFS 85 1.56 0.75, 3.27 0.23

GC-specific Both OS 167 0.45 0.20, 0.99 0.047

GC-specific Both PFS 167 0.77 0.42, 1.40 0.39

* Adjusted for two stratification factors – clinical stage at baseline (T2 vs T3, T4a), PS (0 vs 1). Funding: NIH/NCI grant
U10CA180888, U10CA180819, U10CA180820, U10CA180821.
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Prognostic impact of fibroblast growth factor receptor (FGFR) genomic
alterations and outcomes in patients with metastatic urothelial. First Author:
Elena Sevillano, Hospital Universitario Son Espases, Palma De Mallorca,
Spain
Background: FGFR mutations/translocations are druggable targets in metastatic urothelial cancer
(mUC). However, the prognostic effect of these genomic alterations (GA) and their role in the re-
sponse to conventional therapy remain poorly characterized. Methods: We undertook an observa-
tional retrospective study in four Academic Hospitals in Madrid, Spain. Clinical and molecular
information of patients diagnosed of Urothelial Cancer (UC) between January 2010 and December
2020 was systematically reviewed. The objective of this work was to compare the outcome of mUC
patients with GA in the FGFR 2-3 genes versus wild type tumors. Analyses for detection of FGFR
translocations and mutations using DNA isolated from formalin-fixed and paraffinized tumor tissue
samples consisted of either next-generation sequencing (Foundation One test; n = 68) or qualita-
tive real-time polymerase chain reaction–based assays (n = 9) with TFGFR or QIAGEN
therascreenVR tests that evaluated somatic mutations within the FGFR2-3 gene: R248C, S249C,
G370C and Y373C and fusions: FGFR3-TACC3v3, FGFR3-TACC3v1 and FGFR3-BAIAP2L1,
FGFR2-BICC1 and FGFR2-CASP7. Overall response rate (ORR), Progression Free Survival (PFS)
and Overall Survival (OS) were determined and Cox-regression analysis were performed to assess
the prognostic impact of these alterations. Results:We identified 201 patients diagnosed with UC.
Genomic profiling was available in 77 mUC with 28 patients harboring any FGFR GA. Regarding
ORR to first line a trend towards a better outcome was identified in FGFR GA (mutation/transloca-
tion/fusion) vs wild type cases (57,7% vs 45,5%, p=0,46). However, median OS was significantly
worse among FGFR GA (mutation/translocation) vs FGFR wt tumours (13.8 vs 26.2 months,
p=0,021). Prognostic factors associated with an unfavorable outcome in multivariable analysis
were visceral metastases (HR 7,29 95% CI 1.6-32,3), ECOG >1 (HR 7,03 95% CI 2,59-19,1),
first line treatment with checkpoint inhibitors (HR 2,67; 95% CI 1,06-6,74) and the presence of
FGFR GAs (HR 2,98, 95% CI 1.37-6.5). Conclusions: Despite a better response to first line treat-
ment, overall FGFR GA showed to be an independent risk factor in mUC. Thus, this determination
should be included in new prognostic models. Research Sponsor: None.

Univariable and multivariable analysis for overall survival in the first line treatment setting for mUC.

Univariable Multivariable

Variable Modalidad HR 95% CI HR 95% CI

Age (continuous) 1.02 0.989 - 1.06 1.03 1.00 - 1.07

Location Non bladder 1 (ref) - 1 (ref) -

Bladder 0.85 0.37 - 1.93 1.02 0.42 - 2.46

Treatment Cisplatin 1 (ref) - 1 (ref) -

Immunotherapy 1.26 0.57 - 2.77 2.67 1.06 - 6.74

Other 1.87 0.92 - 3.83 3.55 1.56 - 8.11

Visceral metastases No 1 (ref) - 1 (ref) -

Yes 4.38 1.33 - 14.4 7.29 1.64 - 32.3

ECOG > 1 No 1 (ref) - 1 (ref) -

Yes 2.89 1.34 - 6.25 7.03 2.59 - 19.1

FGFR Wild-type 1 (ref) - 1 (ref) -

Mutated 2.04 1.10 - 3.78 2.98 1.37 - 6.50
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Immune characterization of urothelial bladder carcinoma integrating
transurethral resection of bladder tumor (TURBT) samples and serum: A
feasibility study. First Author: Carmen Alvarez-Dominguez, IDIVAL,
Santander, Spain

Background: Urothelial bladder cancer (UBC) is characterized by high immunoge-
nicity. Multiple immunotherapies both in the perioperative and advanced setting
are being developed. However, we lack good predictive biomarkers of response to
immunotherapy in UBC. We aimed to characterize the immune profile of UBC pa-
tients using TURBT and serum samples. Methods: 13 UBC biopsies from TURBT
samples were analyzed along with sera of these patients. Biopsy samples were di-
vided in two equal parts. One part was formalin-fixed paraffin embedded and
stained for immune histochemistry [IHC] for the following markers (CD3, CD4,
CD8, CD20, CD68 and PD-L1 using SP142 antibody) and results expressed in
percentages. The other part was homogenized and processed for immune cell iso-
lation (human tumor isolation Miltenyi Kit). Tumor cells were stained with PHK
and double positive CD8 and PHK were isolated using a MACSTM procedure. Dif-
ferent immune cell populations were analyzed by flow cytometry for the following
markers (CD3, CD4, CD8, CD20 and CD68) and results expressed in percen-
tages. Cytokines were examined in sera using the Luminex multiparametric proce-
dure and results were expressed as pg/mL. Results: IHC and flow cytometry data
were comparable and identified three groups according to the immune cells asso-
ciated with the tumors (Table). Groups 1 and 2 showed high and moderate levels
of tumor activated CD8+ T cells (1-4%) along with a higher expression of PD-L1
(40-20%). Group 3 lacked tumor activated CD8+ T cells and show lower expres-
sion of PD-L1 (15%). All groups showed significant levels of Th2 cytokines (IL-4,
IL-6 or IL-10) while very low or lack of Th1 cytokines (IFN or IL-2) was observed
except in group 2. Conclusions: TURBT biopsies and serum analysis of cytokines
could represent a valid approach to further evaluate potential predictive bio-
markers of response to immunotherapy in UBC. Different immune populations
subgroups were identified in our series and could potentially predict for diverse
responses to treatment. Further prospective validation in larger series is ongoing
to confirm these results. Research Sponsor: Astra Zeneca.

UBC tumor group PD-L1 CD3 CD4 CD8 CD20 CD68 CD8+PHK+ IFN/IL-2 IL-4/IL-6/IL-10

1 40% 75% 20% 45% 20% 25% 2-4% <0.1 >20/12.1/1.92

2 20% 60% 20% 40% 30% 20% 0.5-1% 6.4/1.29 13.7/4.9/6.9

3 15% 70% 40% 30% 50% 60% 0-0.2% <0.1/1.2 <0.1/>20/1

This work was partially funded by an unrestricted research grant by Astra-Zeneca.
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Development and clinical application of PredicineBEACON next-generation
minimal residual disease assay for genitourinary cancers. First Author: Feng
Xie, Huidu Shanghai Medical Sciences Ltd., Shanghai, China

Background: Tumor-informed minimal residual disease (MRD) assay has been
studied in muscle invasive bladder cancer (MIBC) in IMvigor010 study. However,
the current methods require the use of tumor tissue and lacking actionable in-
sights. In this study, a tumor-agnostic and actionable MRD assay (PredicineBEA-
CON) is developed with high sensitivity and capability to detect actionable
mutations in blood- or urine-based circulating tumor DNA. Methods: Predicine-
BEACON tumor-agnostic MRD assay includes three components, i.e., baseline
mutation identification, personalized panel design, and ultra-deep next genera-
tion sequencing of cancer variants. Step 1: whole exon sequencing with boosted
depth in 600 cancer-related genes is performed using baseline tumor tissue or
liquid biopsy (blood or urine) to identify somatic mutations. Step 2: Up to fifty so-
matic mutations are selected for personalized MRD panel design, in combination
with the use of a fixed core panel of 500 actionable/hotspot variants. Step 3:
MRD and actionable mutations were called from ultra-deep sequencing
(100,000X). A companion low-pass whole-genome sequencing (LP-WGS) is per-
formed to monitoring copy number variation (CNV). In the current study of pa-
tients with MIBC, urine samples at baseline were used for personalized variant
generation. Urine samples under neoadjuvant immunotherapy and blood samples
after radical cystectomy were collected and tested with the PredicineBEACON
MRD assay. Results: PredicineBEACON MRD assay demonstrated a sensitivity of
0.005% tumor fraction. In patients of MIBC, urine-based MRD assay detected
the dynamic changing of disease evolution under neoadjuvant therapy and pre-
ceded the radiographic response. Actionable mutations, including FGFR3, TERT
and PIK3CAmutations, were detected. Copy number burden revealed by LP-WGS
correlated with disease evolution. Plasma-based MRD assay on the patients after
radical cystectomy is currently ongoing. Conclusions: PredicineBEACON tumor-
agnostic MRD assay provides an ultra-sensitive and actionable MRD detection
with high sensitivity and specificity. Assessment of MRD could potentially be lev-
eraged, for example, to avoid overtreatment of early stage of genitourinary cancers
such as non-metastatic prostate cancer, non-muscle invasive bladder cancer and
muscle invasive bladder cancer. Research Sponsor: National Natural Science
Foundation of China.
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Association of TMB and PD-L1 with efficacy of first-line pembrolizumab
(pembro) or pembro + chemotherapy (chemo) versus chemo in patients (pts)
with advanced urothelial carcinoma (UC) from KEYNOTE-361. First Author:
Rafael Morales-Barrera, Vall d’Hebron Institute of Oncology, Vall
d’Hebron University Hospital, Universitat Aut�onoma de Barcelona,
Barcelona, Spain
Background: The 3-arm, open-label, phase 3 KEYNOTE-361 study (NCT02853305) evaluated
first-line pembro ± chemo vs chemo in advanced UC regardless of PD-L1 status. The trial did
not meet its primary end points of superior PFS and OS with pembro + chemo vs chemo and
thus analysis of pembro monotherapy (mono) vs chemo was exploratory. We explored the asso-
ciation of TMB status and PD-L1 combined positive score (CPS) with clinical outcomes in KEY-
NOTE-361. Methods: In pts with TMB and/or PD-L1 data, the association between TMB (via
whole exome sequencing) and PD-L1 (via PD-L1 IHC 22C3 pharmDx) and clinical outcomes
(ORR, PFS, and OS) was evaluated. In each treatment arm, the hypotheses regarding the asso-
ciations were evaluated using logistic regression (ORR) and Cox proportional hazards regression
(PFS; OS), and 1-sided (pembro; pembro + chemo) and 2-sided (chemo) P values were calcu-
lated; significance was prespecified at a = 0.05 without multiplicity adjustment. Clinical utility
was assessed using prespecified cutoffs of 175 mut/exome (TMB) and CPS 10 (PD-L1). Clini-
cal data cutoff was April 29, 2020. Results: 820/993 pts (82.6%) had evaluable TMB data
(pembro, 252; pembro + chemo, 282; chemo, 286). TMB (log10) was significantly positively
associated with ORR, PFS, and OS for pembro (P < 0.001, < 0.001, and 0.007, respectively)
and PFS and OS for pembro + chemo (P= 0.007 and 0.010, respectively). The area under the
receiver operating characteristics (AUROC) curve (95% CI) for discriminating response was
0.64 (0.56-0.71) for pembro, 0.53 (0.46-0.60) for pembro + chemo, and 0.52 (0.45-0.59)
for chemo. Efficacy by TMB cutoff is reported in the Table. All 993 pts had PD-L1 data (pem-
bro, 302; pembro + chemo, 349; chemo, 342). PD-L1 was significantly positively associated
with PFS for pembro (P= 0.006) and ORR for pembro + chemo (P= 0.042) but not chemo. Effi-
cacy by PD-L1 CPS is reported in the Table. Conclusions: Strong associations were observed be-
tween TMB and all 3 clinical outcomes (ORR, PFS, and OS) with pembro mono in the first-line
setting and a reduced association was observed between TMB and clinical outcomes with pem-
bro + chemo. No consistent associations were observed between PD-L1 and clinical outcomes
with pembro mono or pembro + chemo. Clinical trial information: NCT02853305. Research
Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

TMB ≥175 TMB ≥175 TMB < 175 TMB < 175

P (n = 78) vs C (n = 85) P+C (n = 86) vs C (n = 85) P (n = 74)vsC (n = 201) P+C (n = 196) vs C (n =
201)

PFS, HR (95% CI) 0.81 (0.54-1.21) 0.70(0.48-1.02) 1.37 (1.09-1.74) 0.80(0.63-1.00)

OS, HR (95% CI) 0.69 (0.45-1.04) 0.77(0.53-1.14) 0.92(0.73-1.16) 0.79(0.63-0.99)

CPS ≥10 CPS ≥10 CPS < 10 CPS < 10

P (n = 156)vsC (n =
153)

P+C (n = 158) vs C (n =
153)

P (n = 146)vsC (n =
189)

P+C (n = 191) vs C (n =
189)

PFS, HR (95% CI) 1.32 (1.01-1.74) 0.76(0.58-1.01) 1.28 (1.00-1.65) 0.76(0.60-0.97)

OS, HR (95% CI) 1.03 (0.78-1.35) 0.83(0.62-1.09) 0.83(0.64-1.07) 0.82(0.65-1.03)

HRs adjusted for ECOG PS.
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Characterization and functional analysis of microbiome in bladder cancer.
First Author: Laura Bukavina, University Hospitals, Cleveland Medical
Center, Cleveland, OH
Background: The role of microbiome in genitourinary cancer is an emerging field, with
evidence implicating the important role of microbiome as causative factors or cofactors
in tumorigenesis and drug metabolism. Our study aims to characterize healthy and blad-
der cancer enterotypes in the gut and identify functional alterations through the use of
metagenomics data. Methods: After prospective collection of 29 rectal swab samples of
bladder cancer (BCa) patients undergoing cystectomy, and 32 healthy volunteers, we
perform 16S rRNA amplicon sequencing on 61 samples (29 with bladder cancer, 32
without cancer). Phylogenetic Investigation of Communities by Reconstruction of Unob-
served States (PICRUSt) was applied to infer functional categories associated with taxo-
nomic composition. The p values were adjusted using the false discovery rate. The a-
and b-diversity analyses were performed using QIIME. The Mann-Whitney U test was
employed to evaluate the statistical significance of b-diversity distances within and be-
tween groups of interest. Results: Across all the bladder cancer stool samples, estima-
tion of relative abundance revealed of the five most dominant bacterial populations was
Bacteroidales ( 46.21%), Clostridiales ( 32.29%), Burkholderiales (9.07%), Erysipelo-
trichales (3.20%) and Lactobacillales ( 2.20%). In contrast, healthy controls exhibited
an increased relative abundance of Enterobacteriales ( 10.75% vs 0.52%) and Pseudo-
monadales (8.33% vs 0.18%) as compared to tumor samples. The microbial diversity
differences between Bca and normal samples showed no differences across alpha diver-
sity metrics (Shannon diversity p>0.05) as compared to normal tissue. However, there
was significant difference in clustering of organisms as determined by principal coordi-
nate analysis ( PCoA) ordination of unweighted UniFrac Distances, (p=0.002). Further-
more, upon stratification of patients on smoking status (all healthy=nonsmokers),
clustering persisted, albeit non smokers with bladder cancer displayed an intermediate
across PCoA. Bca samples exhibited higher LDA score Campylobacterales (log change
8.0, p<0.001, padj <0.001) ,Fusobacteriales (log change 6.11, p<0.001/ padj<0.01),
Epysipelotrichales (log 2.55, p<0.001/padj <0.001), Actinomycetales (log change
1.86, p=0.001/ padj<0.001), Verrucomicrobiales (log change 1.78, p=0.017/
padj=0.031) and Enterobacteriales (log change -1.54,p=0.017/ padj= 0.132). Conclu-
sions: In conclusion, our study provides preliminary evidence that the GI microbiota is
different in bladder cancer patients. Collectively, our study highlights distinct microbial
overexpression of Campylobacter and Fusobacterium in Bca cohort not previously re-
ported, both implicated in tumorigenesis, and could serve as a target that could be mod-
ulated to enhance treatment response. Research Sponsor: Case Comprehensive Cancer
Center Microbiome Grant.

542 Poster Session

Characterization of fungal mycobiome in bladder cancer. First Author: Laura
Bukavina, University Hospitals, Cleveland Medical Center, Cleveland, OH
Background: Bacterial dysbiosis accompanies carcinogenesis in malignancies such as
colon, breast and pancreatic cancer. However, the role of fungal mycobiome has not
been evaluated in bladder cancer. With the sexual dimorphism that exists within blad-
der cancer (Bca) prevalence and survival, our study aims to characterize fungal myco-
biome composition in Bca. Methods: This is a single site, non-randomized, prospective
study of patients with the diagnosis of muscle invasive bladder cancer (MIBC) undergo-
ing cystectomy from September 2020 to May 2021. Stool samples were collected dur-
ing surgery using aseptic technique. We utilized the ITS1 region from DNA sample
extracts, which was amplified in triplicate using primers with high specificity for asco-
mycete fungi (fluorescently-labeled forward primer ITS1F (CTTGGTCATTTAGAGGAAG-
TAA) and unlabeled reverse primer ITS2 (GCTGCGTTCTTCATCGATGC). Fungal PCR
products were separated on the SCE 9610 capillary DNA sequencer (Spectrumedix
LLC, State College, PA) using GenoSpectrum software to convert fluorescent output into
electropherograms. Hierarchical clustering by Bray-Curtis distance was performed using
hclust2. Mean normalized abundance for each amplicon was calculated from the three
PCR replicates of each sample, excluding means below 1%. Results: A total of 29 pa-
tients (17 males and 12 females) were enrolled. The median (IQR) age was 74 yo (63-
77), males, and 68.5 yo (58-78), females. Per figure 1, Saccharomycecales dominated
the fungal community at order level with mean relative abundance of 36.35% females,
and 21.20%, males. (Figure 1D) Tremellales was the second most notable order, com-
posing 8.22% and 5.13% of male and female samples. There were no differences seen
in alpha and beta diversity (Figure 1C) (Figure 1A, C), notable differences were seen
across orders. The greatest difference between sexes in LDA( M:F) were noted in Sac-
charomycecales (log change -4.686, p=0.001/ padj= 0.01), Tremellales (log change
5.119, p=0.001/padj= 0.01), and Sporidiobolales (log change 4.839, p=0.001 padj=
0.03). (Figure 1B). Female bladder cancer patients demonstrating an increase abun-
dance of Saccharomycecale. When assessing differences in fungal composition in pa-
tients with history of neoadjuvant therapy( NAC) (receipt vs none), patients with history
of NAC exhibited a 3.48 increase in Saccharomycecale (padj= 0.015 ), 4.81 increase
Tremalles (padj= 0.009) and 4.37 increase Pleosporales(padj= 0.009). Conclusions:My-
cobiome is an integral part of gut microbiota, with fungal elements relatively poorly
studied. Nevertheless, the association between fungal dysbiosis and carcinogenesis
across multiple cancers exists. Our study is the first to characterize fungal profile in
bladder cancer patients, stratified by sex and receipt of NAC, with results highlighting
key fungal players: Saccharomycecale, Tremallales, Pleosoporales. Research Sponsor:
Case Comprehensive Cancer Center Microbiome Grant.
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Novel use of ctDNA to identify locally advanced and metastatic upper tract
urothelial carcinoma. First Author: Heather L. Huelster, Department of
Genitourinary Oncology, H. Lee Moffitt Cancer Center & Research
Institute, Tampa, FL
Background: Upper tract urothelial carcinoma (UTUC) is an aggressive cancer for
which use of neoadjuvant chemotherapy (NAC) is limited by suboptimal clinical
staging prior to nephroureterectomy. Detection of circulating tumor DNA (ctDNA)
is associated with locally advanced and metastatic urothelial carcinoma of the
bladder and may help identify UTUC patients who would benefit from NAC. Here
we examine the feasibility and utility of plasma ctDNA in the diagnosis of non-or-
gan confined high-risk UTUC. Methods: Patients with high-grade cTa-T2 UTUC
without radiographic evidence of metastatic disease undergoing up-front radical
nephroureterectomy (RNU) were prospectively accrued. Blood was collected pre-
operatively on the day of surgery, and plasma and buffy coat were processed for
extraction of ctDNA. FFPE samples from RNU were used for tissue genomic DNA
extraction. Next-generation sequencing (NGS) was used for variant profiling. Plas-
ma and somatic tissue mutations were called by comparing with matched buffy
coat samples. Detection of cancer variants with a mutation allele frequency
(MAF) ≥ 0.25% and hotspot variants with a MAF down to 0.1% were reported for
plasma samples targeted by a NGS panel (PredicineCARE). Variants with a MAF
≥ 5% and hotspot variants with a MAF down to 2% were reported for FFPE sam-
ples. Results: NGS analyses of matched FFPE and plasma samples were success-
fully performed for all 15 accrued UTUC patients. Alterations in MYC
amplification (62%), TERT promoter (62%), TP53 (38%), FGFR3 (31%),
ERBB2 (25%), ARID1A (19%), and PIK3CA (19%) were demonstrated in urothe-
lial tumor tissue. Matched plasma ctDNA showed prevalent alterations in the
TERT promoter (47%), TP53 (30%), ARID1A (20%), ERBB2 (20%), FGFR3
(20%), and PIK3CA (17%). Five patients (33%) had detectable plasma ctDNA
mutations concordant with tumor-based genotypes using the targeted NGS panel.
All patients with detectable preoperative ctDNA had advanced staging (≥pT2 or
≥pN1) and lymphovascular invasion on final pathology, resulting in a 71.4% sen-
sitivity. The panel was 100% specific with no patients with pTis, pTa, or pT1 and
pN0 having detectable concordant ctDNA mutations. Conclusions: Prospective
ctDNA analysis using a targeted NGS panel is a feasible nonsurgical approach to
prediction of high-risk UTUC and has the potential for identification of upper tract
urothelial cancer patients that may benefit from NAC. Research Sponsor: Predi-
cine Inc., Junior Scientist Research Partnership Award, H Lee Moffitt Cancer
Center & Research Institute.
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Clinical outcomes in advanced urothelial cancer (UC) patients who
experienced immune-related adverse events (irAEs) after immune checkpoint
inhibitor monotherapy (ICI). First Author: Gregory E. Sanda, Department of
Hematology and Medical Oncology, Emory University School of Medicine,
Atlanta, GA
Background: Immune checkpoint inhibitors (ICIs) continue to demonstrate promise in treatment
of advanced urothelial carcinoma (UC). Some patients undergoing ICIs experience immune re-
lated adverse events (irAEs) and may serve as a marker of response. We investigated the rela-
tionship between irAEs and clinical outcomes in UC patients treated with ICIs. Methods: A
retrospective study of 70 UC patients treated with ICI monotherapies at Winship Cancer Insti-
tute from 2015-2020 was done. Overall survival (OS) and progression-free survival (PFS), de-
fined as time from ICI initiation to death and clinical or radiographic progression, respectively
as well as clinical benefit (CB), defined as best radiographic response of complete response,
partial response, or stable disease for ≥ 6 months per RECIST v1.1, were used to measure clini-
cal outcomes. Cox proportional hazards and multivariable analyses (MVA) were used to model
associations with OS and PFS. Results: Most patients were male (70%) with a median age of
68.7 years (28.0-91.0). Most patients (95%) had urothelial carcinoma and most (81%) re-
ceived at least 1 prior treatment. One third of patients had ECOG PS greater than or equal to 2.
Of patients that experienced an irAE (35%), the most common were dermatologic (12.9%) and
arthralgia (0.5%). In addition to significantly longer treatment duration, irAE patients had sig-
nificantly increased OS (HR:0.38, 95% CI:0.18-0.79, p=0.009), significantly longer PFS
(HR:0.27, 95% CI:0.14-0.53, p < 0.001), and significantly greater CB (OR:4.20, 95%
CI:1.35-13.06, p=0.013). Patients who experienced dermatologic irAEs had significantly in-
creased OS, PFS, and CB (Table). Conclusions: Our results demonstrate that UC patients under-
going ICI therapy who experience irAEs, especially dermatologic irAEs, had improved clinical
outcomes. This suggests that irAEs may serve as a clinical biomarker of advantageous response
in patients receiving ICI. Future prospective studies are needed for validation. Research Spon-
sor: None.

MVA* of association between irAEs and clinical outcomes in UC patients.

Variable

Total weeks on treatment OS PFS CB

B p-value HR (CI) p-value HR (CI) p-value OR (CI) p-value

irAE (n=25) 24.74 (9.67-
39.81)

0.002** 0.38 (0.18-
0.79)

0.009** 0.27 (0.14-
0.53)

<0.001** 4.2 (1.35-
13.06)

0.013**

Median OS(CI): NR (9.9,
NR)

Median PFS (CI): 8.5
(3.3, NR)

CB rate: 52%

No irAE (n=45) 1 1 1 1
Median OS (CI): 7.1

(2.4, 11.7)
Median PFS (CI): 2.2

(1.7, 3.2)
CB rate: 23%

Derm. irAE (n=
9)

34.12 (12.42-
55.82)

0.003** 0.23(0.07-
0.78)

0.019** 0.18 (0.06-
0.53)

0.002** 7.68 (1.51-
38.93)

0.014**

Median OS (CI): NR
(5.5, NR)

Median PFS (CI): 33.3
(2.8, NR)

CB rate: 67%

No derm. irAE
(n=61)

1 1 1 1
Median OS(CI): 9.2

(5.8, 12.4)
Median PFS (CI) 2.6 (2.2,

3.8)
CB rate: 29%

*MVA were build using the backward selection method at alpha level of 0.1. **Statistical significance at alpha < 0.05.
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PD-L1 expression and BCG response in nonmuscle invasive bladder cancer.
First Author: Solomon L. Woldu, University of Texas Southwestern
Medical Center, Dallas, TX
Background: Intravesical bacillus Calmette Guerin (BCG) is the standard of care adju-
vant therapy for high risk non-muscle invasive bladder cancer (NMIBC), yet many pa-
tients experience recurrence or disease progression. The mechanism of action of BCG is
believed to be related to stimulation of immune surveillance. Relatedly, systemic im-
mune checkpoint inhibition is currently being utilized in advanced bladder cancer and
approved for BCG unresponsive NMIBC. We sought to determine the association be-
tween PD-L1 expression and BCG treatment.Methods:We identified 102 BCG-naïve pa-
tients with high grade (HG) NMIBC treated with BCG. All patients underwent initial
transurethral resection (TUR) for pathologic diagnosis. Dako 22c3 assay was used to de-
termine PD-L1 expression. Patients were defined as PD-L1 positive if the combined
positive score (CPS) > 0. BCG unresponsiveness was defined by presence of high grade
disease at 6 months following adequate BCG (one induction and maintenance cycle or
two induction cycles) for pT1 or 12 months for CIS or presence of pT1 at 3 months fol-
lowing induction. HG relapse was defined as presence of any HG disease after being fol-
lowed for 6 months after BCG. Results: The median follow-up time was 57 months.
Median number of BCGmaintenance cycles was 1, and 17 (16.7%) patients underwent
immediate reinduction BCG. PD-L1 expression was observed 5.9% of pTa, 30.0% of
pT1, and 3.6% of CIS. BCG unresponsiveness and HG relapse were observed in 32
(35.6%) and 29 (34.5%) patients, respectively. On univariate analysis, PD-L1 expres-
sion was inversely associated with BCG unresponsiveness (OR = 0.112; 95% CI 0.014-
0.898) but not high grade relapse (OR = 0.296; 95% CI 0.061-1.440). The sensitivity,
specificity, positive predictive value (PPV), and negative predictive value (NPV) of PD-
L1 expression for BCG responsiveness were 22%, 97%, 93%, and 41%, respectively.
The post-test probability of BCG responsiveness was 93% in patients positive for PD-L1
based on a positive likelihood ratio of 7.33 for PD-L1 expression. On multivariate re-
gression, pT1 (OR = 0.159; 95% CI 0.045-0.600), CIS (OR = 0.247; 95% CI 0.071-
0.857), and PD-L1 expression (OR = 15.625; 95% CI 1.779-142.857) were indepen-
dently associated with BCG responsiveness. Conclusions: PD-L1 expression in HG
NMIBC was low, and patients with PD-L1 expression at initial TUR were more likely to
harbor invasive disease. Patients showing PD-L1 expression were more likely to demon-
strate BCG responsiveness. These findings suggest a role of PD-L1 in the immune sur-
veillance mechanism of BCG at initial pathologic diagnosis and may assist in predicting
responses to BCG among patients with HG NMIBC. Further investigation is required to
determine if additional immune checkpoint markers have strong correlation with BCG
response, particularly among patients without PD-L1 expression. Research Sponsor:
None.
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Comprehensive molecular characterization of muscle-invasive bladder
cancer (MIBC) treated with durvalumab plus olaparib in the neoadjuvant
setting: Neodurvarib trial. First Author: Juan Francisco Rodriguez-Moreno,
HM Hospitales-Centro Integral Oncol�ogico Clara Campal, Madrid, Spain
Background: Immune checkpoint inhibitors have been incorporated to early-stage blad-
der carcinoma treatment recently. Durvalumab is a PD-L1 blocking antibody active in
advance urothelial tumors and under evaluation in other settings of the disease. PARP
inhibitors have shown activity in a variety of tumors with Homologous Recombination
Deficiencies (HRD). The combination of Durvalumab plus Olaparib could present a syn-
ergistic effect, but its efficacy and potential biomarkers are under exploration. NEO-
DURVARIB is a phase II clinical trial assessing the combination of Durvalumab plus
Olaparib in MIBC (NCT03534492; SOGUG-2017-AIEC(VEJ)-2). Clinical activity and
safety have been previously communicated by our group. Here we present the basal mo-
lecular profiles and their evolution under treatment with this combination. Methods:
cT2-T4a MIBC aimed for cystectomy were treated during 6-8 weeks precystectomy.
Pre- and post-treatment tumor and blood samples from 26 patients were collected. Pat-
tern of immune infiltration was determined by IHQ. Genomics (mutational pattern, HRD
and Tumor Mutation Burden [TMB]) and transcriptomics (differentially expressed loci,
functional enrichment, molecular clustering and MIBC molecular subtyping) analysis
were performed. Circulating immune populations were assessed using flow cytometry.
Results: In basal (TURBT) samples, the frequency of mutations in genes commonly al-
tered in MIBC (TP53,MLL2, ARID1A, FGFR3, among others), HRD and TMB were sim-
ilar to previous reports in MIBC and did not differ between responders and non-
responders. Additionally, mutational patterns remained stable between baseline
(TURBT) and post-treatment (cystectomy) samples. Regarding transcriptomics, GSEA
showed enrichment of Epithelial Mesenchymal Transition (EMT), TGFb and inflammato-
ry/infection related classes in resistant tumors. Interestingly, differentially expressed
genes in responders vs. non-responders were significantly regulated by epigenetic fac-
tors (EZH2/Suz12/PRC2 network). Transcriptomic-based estimations of the stromal/im-
mune infiltration and MIBC molecular subtyping also showed a switch of the tumor
microenvironment due to the treatment (luminal to basal/squamous transitions), rein-
forced by significant changes in the expression of immune markers (higher PDL1 and
FAP scores in cystectomies). Lastly, circulating senescent T-cells were correlated with
pathological complete response. Conclusions: Genetic alterations remained unchanged
in bladder cancers treated with Durvalumab plus Olaparib. However, an enrichment of
EMT signatures and a switch towards basal/squamous phenotypes were observed in re-
sistant tumors. These findings underscore the relevance of modifications in gene expres-
sion as potential mechanisms of resistance to this combination. Clinical trial
information: NCT03534492. Research Sponsor: Astra Zeneca Pharmaceuticals.
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Tumor mutational burden as a predictive biomarker for immune checkpoint
inhibitor versus chemotherapy benefit in first-line metastatic urothelial
carcinoma: A real-world study. First Author: Shilpa Gupta, Taussig Cancer
Institute, Cleveland Clinic Foundation, Cleveland, OH
Background: There is an unmet need to identify metastatic urothelial carcinoma (mUC)
patients who might be spared chemotherapy in 1st line. Anti-PD-(L)1 immune check-
point inhibitors (ICPI) alone without chemotherapy did not show superiority to plati-
num-based chemotherapy in ITT populations of DANUBE, KEYNOTE-361, and
IMvigor130. However, DANUBE and IMvigor130 reported secondary subgroup analy-
ses, both suggesting enhanced benefit for ICPI vs. chemotherapy in patients with tumor
mutational burden (TMB) ≥ 10 (mutations/megabase), using same cutoff and assay as
pan-tumor CDx for pembrolizumab approved in later lines of therapy. We sought to de-
termine if TMB ≥ 10 identified a group of enhanced relative ICPI benefit (single-agent
anti-PD[L]1 w/o chemo) in real-world settings where patients are less eligible for chemo-
therapy. Methods: Association of genomic data with clinical variables and outcomes in
cohort of patients with mUC treated January 2011- April 2021. Longitudinal de-identi-
fied clinical data from approximately 280 U.S. academic or community-based cancer
clinics were derived from electronic health records, curated via technology-enabled ab-
straction by Flatiron Health and linked to genomic testing by Foundation Medicine. 849
1st line mUC patients received either ICPI (n = 307) or chemotherapy (n = 542) at
physician’s discretion in standard of care settings. All patients underwent genomic test-
ing using Foundation Medicine comprehensive genomic profiling assays (Foundatio-
nOne© or FoundationOne©CDx). PFS and OS were assessed unadjusted and adjusted
for imbalances using propensity scores. Results: 273 of 849 (32.2%) patients had TMB
≥ 10. Pre-therapy characteristics: patients assigned ICPI vs. chemotherapy had compa-
rable TMB, primary disease site, histology, smoking status, and PD-L1 staining, but
were generally older (median years: 72 vs. 67, p < 0.001), higher ECOG scores (p <
0.001), lower CrCl (median ml/min: 49.8 vs. 59.7, p < 0.001), and lower hemoglobin
(median: 11.5 vs. 12.1, p < 0.001). Unadjusted, TMB ≥ 10 group showed more favor-
able PFS (HR: 0.72, 95%CI: 0.52 – 0.99, p = 0.041) and OS (HR: 0.70, 95%CI: 0.49
– 0.1, p = 0.048) for ICPI vs. chemotherapy despite imbalances favoring outcomes on
chemotherapy. ICPI vs. chemotherapy outcomes adjusted for imbalances: TMB ≥ 10
group showed more favorable PFS (HR: 0.65, 95%CI: 0.45 – 0.95, p = 0.026) and OS
(HR: 0.61, 95%CI: 0.39 – 0.93, p = 0.022), while TMB < 10 had comparable or worse
PFS (HR: 1.30, 95%CI: 0.98 – 1.72, p = 0.06) and OS (HR: 1.03; 95%CI: 0.78–
1.34, p = 0.85). Conclusions: In real-world settings, 1st line mUC patients with TMB ≥
10 have more favorable PFS and OS on single agent ICPI than chemotherapy, adding
clinical validity to TMB as a predictive biomarker in patient populations less eligible for
chemotherapy than reported trials. Research Sponsor: Foundation Medicine.
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Clinico-genomic characterization of patients with metastatic urothelial
carcinoma in real-world practice and development of a novel bladder
immune prognostic index (BIPI). First Author: Bernadett Szabados, Barts
Cancer Institute, London, United Kingdom
Background: Real-world data (RWD) linking clinical outcomes with comprehensive
genomic profiling (CGP) may enable identification of biomarkers to guide treatment
selection and stratification in future trials. The primary objective was to characterize
patients with metastatic urothelial carcinoma (mUC) included in a clinic-genomic
database (CGDB), comprised of the electronic health record-derived Flatiron Health
database with linked FoundationOne CGP results. As secondary objective, a novel
Bladder Immune Prognostic Index (BIPI) was developed. Methods: A retrospective
exploratory analysis was performed of de-identified RWD, retrieved from the CGDB.
Data from mUC patients starting first-line single-agent immune checkpoint inhibi-
tors (ICIs) and an unmatched group treated with front-line platinum-based chemo-
therapy (CHT) between Jan 1, 2011, and Sept 30, 2019, were analyzed and
correlated with overall survival (OS). Known driver alterations, tumor mutational bur-
den (TMB), and PD-L1 expression were described. A BIPI predicting outcome with
ICIs was developed using a Cox-LASSO model and validated externally in a phase II
trial (NCT02951767). Results: Of the 1021 patients with mUC identified in CGDB,
118 ICI-treated and 268 CHT-treated patients were included. Median follow-up du-
ration was 9.4 and 14.5 months, respectively. Median OS was 5.4 months (95%CI,
3.3–9.2) with ICIs and 8.2 months (95%CI, 6.8–10.0) with CHT. In ICI-treated pa-
tients, low albumin and metastatic disease at initial presentation were associated
with worse OS [HR (95%CI) 2.15 (1.18–3.90), p = .012; 2.58 (1.30–5.10), p =
.007, respectively] whereas surgery for organ-confined disease and high TMB (≥10
mut/Mb) were associated with improved OS (HR (95%CI) 0.56 (0.36–0.88), p =
.012; 0.58 [0.35–0.95]; p= .03), respectively. In CHT-treated patients, those with
high APOBEC had worse OS (HR 1.43 [95% CI, 1.06–1.94]; p= .02). Neither PD-
L1 (HR 0.96 [0.37-2.46]; p = .93), FGFR3 mutations (HR 0.98 [0.65-1.47]; p =
.92) nor DNA damage-repair pathway alterations (HR 1.06 [0.73-1.52]; p = .77)
were associated with OS. A novel BIPI for ICI-treated patients combining clinical
and genomic variables (non-metastatic at initial diagnosis, normal albumin level,
previous surgery for organ-confined disease, high TMB) was developed. Patients
were categorized in 3 groups (low, intermediate, high risk) which correlated with
OS. Median OS (95%CI) for low, intermediate and high risk was 11.7 (8.9�17.7),
4.1 (2.5–NE) and 2.4 months (1.0–4.0), (p < .001). Same results were observed
in the validation cohort from an independent phase II immunotherapy trial in mUC
(p < .001). Conclusions: This is the first time RWD including CGP were used to de-
velop and validate a novel BIPI in mUC. This prognostic index may help patient se-
lection in everyday practice and inform future trial design. Research Sponsor: None.
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FOXP3+ T-cell infiltration is associated with improved outcomes in
metastatic urothelial carcinoma (mUC) treated with immune-checkpoint
inhibitors (ICI). First Author: Elio Adib, The Lank Center for Genitourinary
Oncology, Dana-Farber Cancer Institute and Brigham and Women’s
Hospital, Boston, MA
Background: Given that ICIs benefit a minority of mUC patients and are associated with
significant costs, biomarkers are necessary to optimally utilize them in the clinic. Al-
though FOXP3+ T-cells have been associated with an immune-cold environment in
many cancers, studies in urothelial carcinoma have shown an opposite trend. Methods:
Formalin-fixed paraffin-embedded slides from tumor specimens were collected for pa-
tients with mUC treated with ICI at Dana-Farber Cancer Institute. A novel multiplex im-
munofluorescence (mIF) panel, ImmunoProfile, was performed for PD-L1, PD-1,
FOXP3, CD8 and DAPI, then scanned by a Vectra Polaris platform. Regions of interest
were defined and used for quantitative analysis using PerkinElmer/Akoya. Intratumoral
(IT) and tumor-stroma interface (TSI) density (cells/mm2) of each cell type was calculat-
ed. Clinical data was collected through chart review, and associations between cell den-
sity and response were assessed. Wilcoxon Rank-Sum test between responders (CR/PR)
and non-responders (SD/PD) was used to generate p-values, followed by Benjamini-
Hochberg correction. Receiver-operating curve (ROC) and area-under-curve (AUC) cal-
culations were performed to determine the optimal cutoff (OC) differentiating respond-
ers from non-responders. Cox proportional hazards models were used to estimate OS
and PFS, accounting for type of therapy (single vs. combination ICI), baseline neutro-
phil-to-lymphocyte ratio (NLR), PD-L1 CPS, prior therapy, non-urothelial component,
ECOG-PS and liver metastases (mets). Results: Of 35 patients assessed by ImmunoPro-
file, 32 were evaluable for response. Most patients (88%) were male and the median
age at ICI start was 73 years. Median number of prior lines of therapy was 1 (range 0 –

3), and the majority (72%) was treated with single-agent ICI. Eight patients (25%) had
CR/PR, eight had SD and 16 had PD as best response. Of all IF stains assessed, IT-TSI
FOXP3 was the strongest predictor of objective response (q-value = 0.006), followed by
IT-CD8 (q = 0.014). ROC analysis yielded an AUC of 0.812 (0.656 – 0.969) and the
optimal cutpoint was set at 75 IT-TSI-FOXP3 cells/mm2. ORR was 46% in FOXP3-high
( > 75/mm2) vs 14% in FOXP3-low mUCs. A combined model using IT-TSI-FOXP3 and
clinical covariates (NLR, ECOG-PS, line of therapy, histology, and liver mets) had an
AUC of 0.929. PFS was significantly longer in the FOXP3-high group (7.9 [5.7 – NR]
months) compared to the FOXP3-low group (2.3 [2.1 – 6.1] months) on multivariable
analysis (p = 0.007). OS also showed the same trend (p = 0.1). Conclusions: In this pilot
study of ImmunoProfile, a novel mIF panel, higher FOXP3+ infiltration in tumors was as-
sociated with better outcomes and a composite clinico-IHC panel exhibited robust prog-
nostic impact in mUC pts treated with ICI. Further study of this mIF panel is warranted
to implement it in routine practice. Research Sponsor: None.
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Expanding the use of targeted therapy for urothelial bladder cancer (UBC):
Non-FGFR3 receptor tyrosine kinase (RTK) gene rearrangements (ReAr) and
fusions (fus). First Author: Andrea Necchi, Vita-Salute San Raffaele
University and IRCCS San Raffaele Hospital, Milan, Italy
Background: After the regulatory approval of erdafitinib targeting FGFR genomic altera-
tions (GA), molecular profiling and targeted therapy indications may further expand in
UBC. We queried a large database of advanced UBC to study the landscape of RTK
ReAr and Fus to categorize additional targets beyond FGFR1-3 that have potential to
further personalize treatment of this disease. Methods: We analyzed data from 8,233
UBC cases, which underwent hybrid capture-based comprehensive genomic profiling
(CGP). 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
in tumor cells was assessed by IHC (Dako 22C3). Results: A total of 1,210 (14.7%)
UBC featured known and likely large-scale (LS) internal ReAr with 414 (5%) ReAr in
RTK genes. The ReAr/fus were distributed among ABL1 (3), ALK (3), BRAF (29),
CDK12 (44), CDK8 (1), EGFR (10), ERBB2 (3), FGFR1 (2), FGFR2 (16), FGFR3
(231), FLT3 (1), MAO2K4 (4), NTRK1 (7), NTRK2 (5), NTRK3 (7), RAF1 (31), RET
(8) and ROS1 (9). LS ReAr were divided into LS ReAr-associated gene deletions (1%),
truncations (1%), rearrangements (61%) and fusions (37%). FGFR3 fus accounted for
81% of RTK fus with BRAF and RAF1 both at 2%. The greatest frequencies of kinase
ReAr were in CDK12 (29%), FGFR3 (16%), RAF1 (13%) and BRAF (12%). Additional
noteworthy ‘targetable’ RTK ReAR and fus included NTRK1-3 (19 cases), ROS1 (9
cases), RET (8 cases) and ALK (1 case). 407 (98.4%) of the RTK ReAr/fus-positive
UBC had only 1 RTK ReAr/fus GA and 7 (1.6%) had 2 ReAr ReAr/fus, 6 (85.7%) of
which involved FGFR3. Compared with LS ReAR negative UBC, the LS ReAR UBC
cases revealed similar gender and age characteristics, MSI status, similar frequencies
of TMB ≥ 10 mut/Mb and PD-L1 expression in tumor cells ≥1% and ≥50%. Conclu-
sions: At a 5% frequency, potentially ‘targetable’ RTK gene rearrangements and fusions
are a rare but important opportunity to further personalize treatment selection of UBC,
including RTK inhibitors, PARP inhibitors (CDK12) and immunotherapy. This potential
for clinical trials supports broader CGP, compared to targeted FGFR sequencing, in or-
der to uncover additional opportunities for precision therapies that have the potential to
improve patient outcomes. Research Sponsor: Foundation Medicine Inc.

RTK Gene LS ReAr Deletions Duplications Fusions Rearrangements

ALK 2 0 0 1

BRAF 1 1 10 17

CDK12 0 0 0 44

FGFR3 0 0 207 24

NTRK1,2,3 0,0,0 0,0,0 2,1,2 5,4,5

RAF1 0 0 11 20

RET 0 0 3 5

ROS1 0 0 1 8
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Genomic sequencing for bladder urothelial carcinoma and its clinical
implications for immunotherapy. First Author: Ryul Kim, Division of
Hematology-Oncology, Department of Medicine, Samsung Medical
Center, Sungkyunkwan University School of Medicine, Seoul, South
Korea

Background: To explore the genomic and transcriptomic landscape of blad-
der cancer (BC) and its implication for treatment with an immune check-
point inhibitor (ICI). Methods: We analyzed whole-exome and -transcriptome
sequences of tumor samples from 64 BC patients who underwent surgical
resection with either transurethral resection or radical cystectomy. For ex-
ploratory purposes, PD-L1 expression was evaluated in a subset of patients
(n = 57) including those treated with ICI (n = 8). Results: We identified fre-
quent molecular dysregulations in chromatin regulatory genes (KDM6A,
ARID1A, MLL2, and STAG2) and recurrent copy number alterations. Thirty-
five samples (54.7%) were PD-L1-positive (PD-L1 combined positive score
≥ 1) with a significantly higher exonic tumor mutational burden (TMB) com-
pared to PD-L1-negative BC samples (P= 0.010). We observed that various
immune-responsive pathways, including the PD-L1 signaling pathway, were
enriched significantly in PD-L1-positive BCs. Interestingly, genes in the
CTLA4 pathway were enriched significantly in PD-L1-positive BC as well.
Among 8 patients who received ICI, progressive disease was confirmed in
one patient, whose tumor had low exonic TMB, negative PD-L1 status, and
a relatively colder microenvironment. Conclusions: Gaining new insights into
the molecular landscape of BC will improve treatment strategies. Our analy-
sis suggests a rationale for studying dual checkpoint inhibition against BC.
Research Sponsor: Samsung Medical Center Research Fund., Korean
Health Technology R&D Project through the Korea Health Industry Develop-
ment Institute, and the Ministry of Health and Welfare.
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Longitudinal personalized urinary tumor DNA analysis in muscle-invasive
bladder cancer from the neoadjuvant immunotherapy trial RJBLC-I2N003.
First Author: Ruiyun Zhang, Department of Urology, Ren Ji Hospital,
School of Medicine, Shanghai Jiao Tong University, Shanghai, China

Background: RJBLC-I2N003 is an investigator-initiated study to evaluate
the clinical activity and predictive biomarkers for neoadjuvant immunother-
apy with toripalimab (anti-PD-1) in muscle invasive bladder cancer (MIBC).
Methods: Twenty patients with pathologically confirmed MIBC were enrolled
and received toripalimab (3 mg/kg Q2W, 4 cycles) before radical cystec-
tomy. The safety and efficacy of neoadjuvant toripalimab were assessed. Se-
rial urinary cell-free DNA (ucfDNA) and blood cell-free DNA (bcfDNA) were
obtained at baseline and after each cycle of toripalimab treatment. Person-
alized minimal residual disease (MRD) assays and low-pass whole genome
sequencing (LP-WGS) were applied to analyze liquid biopsy samples. Re-
sults: Eighteen patients (90%) completed all 4 cycles of neoadjuvant treat-
ment. Grade 3-4 immune-related adverse events occurred in two patients
(10%). Eight patients (40%) achieved a pathological complete response
(pCR). Thirteen patients (65%) had no remaining invasive disease (pCR or
pTisN0/pTaN0). Pre-treatment somatic variants and copy number abnor-
malities were prevalently detected in ucfDNA as compared to bcfDNA. On-
treatment urinary tumor DNA (utDNA) clearance was associated with objec-
tive responses. Preliminary concordance was observed between molecular
and pathological MRD status. Conclusions: These findings suggest that neo-
adjuvant administration of PD-1 blockade followed by surgical resection rep-
resents a feasible and efficacious approach to treat MIBC. The exploratory
biomarker assessment demonstrates the potential utility of longitudinal per-
sonalized utDNA analysis to complement existing trial endpoints. Research
Sponsor: National Natural Science Foundation of China (81672514,
81902562, 81922047, 82172596), Shanghai Natural Science Founda-
tion (16ZR1420300, 18410720400, 19431907400), Shanghai Munici-
pal Education Commission-Gaofeng Clinical Medicine Grant Support
(20161313).
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Tumor genomic landscape of locally advanced or metastatic urothelial
carcinoma with squamous differentiation (UCS) compared to pure urothelial
carcinoma (UC). First Author: Nishita Tripathi, Huntsman Cancer
Institute, Salt Lake City, UT
Background: UCS is a common entity and usually managed similarly to pure UC but re-
quires focused study. Limited data are available on the genomic profile of UCS. We hy-
pothesized that UCS would have a distinct genomic landscape compared to UC.
Methods: In this IRB-approved retrospective study, pts) with advanced UCS and UC un-
dergoing tumor based comprehensive genomic profiling from a CLIA-certified laboratory
were included. An independent genitourinary pathologist reviewed all cases. Pts were
determined to have UCS based on presence of any component of squamous differentia-
tion. Pts with UC having any other secondary histology variant were excluded. Genes
with alterations (GA) in less than 5% of pts and variants of unknown significance were
excluded from the analysis. test was used to compare gene aberration frequency and
the p-values were adjusted for false using Benjamini-Hochberg (BH) correction. Results:
87 pts were eligible and included. UCS (n=31) vs UC (n=56): median age, 66 vs 68
years; male vs female: 21/10 vs 48/8Genomic aberrations in both groups are listed in
the . GA in KMT2D was found to be significantly enriched in UCS vs UC (15/31 vs 0/
56, FDR <0.001, p value = <0.001). GA in CUL4A was numerically higher in UCS vs
UC (4/31 vs 1/56, FDR= 0.444, p-value = 0.03). Tumor mutation burden the frequency
of genomic aberrations per pt were not significantly different in the groups. Conclusions:
While tumor GA in only KMT2D was significantly enriched in the UCS cohort, it is inter-
esting to note that both KMT2D and CUL4A (higher frequency in UCS) are involved in
epigenetic regulation. Identification of underlying molecular targets and biomarkers can
guide further drug development in this population. Limitations include small sample
size, selection and confounding biases. These hypothesis-generating data need external
validation. Research Sponsor: None.

Gene UCS (N = 31) UC (N = 56) P-value BH-Adjusted

TERT 22 (71%) 43 (76.8%) 0.54 0.856

TP53 21 (67.7%) 28 (50%) 0.11 0.572

CDKN2B 14 (45.2%) 19 (33.9%) 0.3 0.629

ARID1A 10 (32.3%) 11 (19.6%) 0.18 0.629

PIK3CA 8 (25.8%) 10 (17.9%) 0.38 0.707

RB1 7 (22.6%) 10 (17.9%) 0.59 0.856

KMT2D 15 (48.4%) 0 (0%) <0.001 <0.001

FGFR3 3 (9.7%) 11 (19.6%) 0.22 0.629

KDM6A 6 (19.4%) 8 (14.3%) 0.53 0.856

554 Poster Session

Tumor genomic landscape in smokers compared to non-smoker patients with
locally advanced or metastatic urothelial carcinoma. First Author: Nishita
Tripathi, Huntsman Cancer Institute, Salt Lake City, UT
Background: Cigarette smoking is a known risk factor for bladder cancer. Smokers have
been reported to have greater ERCC2-Signature mutations and APOBEC-Signature 13
mutations when compared to non-smokers in a TCGA based study (PMID: 33849962).
Our objective was to assess the frequency of targetable genomic alterations in smokers
(current or past) vs never smokers patients (pts) with locally advanced or metastatic uro-
thelial carcinoma (mUC). Methods: In this IRB approved retrospective study, smokers vs
non-smokers pts with mUC undergoing tumor comprehensive genomic profiling (CGP)
from CLIA-certified laboratory were included. Genes with alterations (GA) in < 5% pts
and variants of unknown significance were excluded from the analysis. A chi square test
was used to compare gene frequency aberration and the analysis was adjusted for false
discovery using Benjamini-Hochberg (BH) correction. The median number of genomic
aberrations per pt was compared using Wilcoxon rank-sum test. Results: 137 pts were
eligible and included. Smokers (n=70) and non-smokers (n=67): median age, 67 vs 68
years; male vs female: 55/15 vs 42/25. The genomic aberrations enriched in smokers
and non-smokers are shown in the table. The most common GA observed in smokers
were TERT, TP53, CDKN2B, RB1 and KDM6A; and non-smokers were TERT, TP53,
CDKN2B, PIK3CA and RB1 (Table). Tumor mutation burden and the frequency of geno-
mic aberrations per pt were similar in both groups. Conclusions: Herein, we indepen-
dently validate the findings by Walasek, Almassi et. al. (abstract B20, AACR 2020) of
no significant difference in the tumor GA between smokers vs non-smokers pts with ad-
vanced urothelial carcinoma, despite high prevalence of targetable genomic aberrations
in both cohorts. Future directions should include the investigation of epigenomic
changes and transcriptomic profiling to further elucidate the effect of smoking on blad-
der cancer. Research Sponsor: None.

Gene Smoker (N = 70) Non-smoker (N = 672)

TERT 52 (74.3%) 51 (76.1%)

TP53 39 (55.7%) 33 (49.3%)

CDKN2B 21 (30%) 21 (31.3%)

RB1 19 (27.1%) 17 (25.4%)

KDM6A 16 (22.9%) 12 (17.9%)

ARID1A 13 (18.6%) 14 (20.9%)

FGFR3 12 (17.1%) 12 (17.9%)

PIK3CA 7 (10%) 17 (25.4%)

CCND1 10 (14.3%) 9 (13.4%)
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Prognostic impact of serum cytokeratin 19 fragments in patient with
metastatic urothelial cancer treated with immune checkpoint inihibitors.
First Author: Yuki Endo, Department of Urology, Nippon Medical School
Hospital, Tokyo, Japan
Background: Recent clinical trials such as Keynote-045, EV-201 and Javelin blad-
der100 have provided new therapeutic agents for metastatic urothelial carcinoma
(mUC). However, the only tool that can evaluate the therapeutic responses is a radiologi-
cal criteria, Response Evaluation Criteria in Solid Tumors (RECIST) in mUC . In the clin-
ical practice, biomarkers that can predict the efficacy and prognosis of various agents
are essential to treat these patients, and the search for such biomarkers is urgently
needed. We reported that Performance status ≥ 1, liver metastasis and elevated serum
cytokeratin 19 fragments (sCYFRA) are the prognostic factors for first-line cytotoxic
cheomotherapy (CTC) for mUC. In this study we evaluated pretreated clinical bio-
markers including sCYFRA that can predict overall survival (OS) in patients with mUC
treated with immune-checkpoint inhibitors (ICI). Methods: Thirty four patients with
mUC received pembrolizuab (PB) from February 2018 to July 2020 at our institution.
We retrospectively collected performance status, metastasis site, blood neutrophil-lym-
phocyte ratio (NLR), hemoglobin (Hb), and serum levels of lactose dehydrogenase (LD),
alkaline phosphatase (ALP), C-reacted protein (CRP), total protein, albumin, corrected
calcium (Ca), carbohydrate antigen19-9, sCYFRA before PB was administered. OS rate
were analyzed by Kaplan-Meier curves and log-rank test. Multivariate analysis was car-
ried out using the Cox hazards model. Objective Response rate (ORR) was evaluated
based on RECIST (version 1.1). Results: Of 34 patients (Pts), with median age of
73(31-86), during the median follow-up period of 25 (7-126) months, 21patients
(65%) had died. Median OS was 9.2 months (0.2-33.4), A 1-year OS rate was 33%.
ORR was 33% and 9 Pts was SD (27%) and 14 pts (40%) was progressive disease. On
univariate analysis, bone metastasis (p=0.028), LD (p=0.003), ALP (p=0.001), Ca
(p=0.003) and sCYFRA (p=0.001) were the significant prognostic factor for OS. On
multivariate analysis, ALP (HR9.2, 95%CI [2.89-135.9], p=0.002), Ca (HR7.3,
(95%CI [2.36-22.49], p=0.001), sCYFRA (HR 5.0, 95%CI [1.63-15.55], p=0.005)
were the significant prognostic factor for OS. Based on these 3 factors we divided pts
into three groups, good risk (G1,0 factor), intermediate risk (G2, 1 factor) and poor risk
(G3, 2-3 factors)3. There was a significant difference between the three groups for OS
on K-M curve (G1 vs G2, p=0.001, G2vs G3, p=0.009). Conclusions: sCYFRA, ALP and
Ca were the independent prognostic factors for OS in patients with mUC treated with
ICI. sCYFRA was the independent prognostic factor for OS in the 1st line CTC and 2nd
line ICI and it can be a prognostic factor though those therapies. Research Sponsor:
None.
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Incidence and clinical outcomes of HER2-altered bladder cancer (BC)
patients (pts). First Author: Michael Lattanzi, Memorial Sloan Kettering
Cancer Center, New York, NY
Background: Bladder cancer has one of the highest rates of human epidermal growth factor re-
ceptor 2 (HER2) alteration. Novel HER2-directed agents are being investigated in metastatic
BC. We sought to define the incidence and clinical characteristics of HER2-altered BC across
disease states. Methods:We retrospectively analyzed our single-institution, clinically annotated
cohort of urothelial BC pts with available genomic profiling data (MSK-IMPACT). We quantified
the prevalence of HER2 alterations, defined as driver mutation (based on OncoKB), and/or am-
plification, across BC disease states. We examined the association between HER2 alteration
and disease progression and survival. The Kaplan-Meier method was used for time-to-event
analyses. Results: A total of 1073 BC pts underwent MSK IMPACT profiling of tumor tissue de-
rived from the following disease states: 36% (n = 380) non-muscle invasive (NMI)BC, 41% (n
= 443) muscle invasive (MI)BC, and 23% (n = 250) (met)BC. At initial diagnosis, the median
age was 67 years, 77% (n = 822) were male, 86% (n = 928) were white, and 66% (n = 710)
were smokers. Overall, 16% (n = 177) of pts had any oncogenic HER2 alteration (Table), in-
cluding 11% with a HER2 driver mutation and 7% with HER2 amplification The most frequent
mutations were S310F (40%, n = 53) and S310Y (14%, n = 19). The rate of HER2 amplifica-
tion was different among the three groups (p = 0.002), 9% in MIBC and metBC compared to
3% in NMIBC. Among 514 pts with NMIBC, the median time to progression (TTP) to MIBC or
metBC was 111.6 months (95% Cl: 85.7-NR). Among NMIBC pts, TTP was significantly short-
er for HER2-amplified (n = 17) vs. non-amplified (n = 497) (HR = 1.99, 95%CI: 1.05-3.76, p
= 0.034, median 26 vs. 114 months). Among pts with metBC receiving frontline platinum-
based chemotherapy (n = 143), the median overall survival (OS) was 25.3 months (95%CI:
18.5-33.9). OS was numerically higher in pts with any oncogenic HER2 alteration (n = 26)
compared to wild-type (n = 117) (HR = 0.59, 95% Cl: 0.33-1.07, p = 0.082), though this dif-
ference was not statistically significant. The median OS for platinum-refractory metBC pts re-
ceiving 2nd line immunotherapy (n = 63) was 10.3 months (95%CI: 7.2-31.6), and the
association between OS and HER2 alteration was not significant (HR = 0.57, 95%CI: 0.24-
1.37, p = 0.2). Conclusions: HER2 amplification is more frequent in MIBC and metBC than in
NMIBC. In NMIBC, HER2 amplification is associated with shorter TTP to MIBC or metBC.
HER2 alteration in metBC is associated with a non-significant trend towards improved OS in
frontline platinum-treated pts, though this analysis is limited by small sample size. Research
Sponsor: None.

Disease State Overall N = 1,073 metBC N = 250 MIBC N = 443 NMIBC N = 380 p-value

Any HER2 Alteration 177 (16%) 46 (18%) 77 (17%) 54 (14%) 0.3

HER2 Driver Mutation 115 (11%) 26 (10%) 45 (10%) 44 (12%) 0.8

HER2 Amplification 76 (7.1%) 22 (8.8%) 41 (9.3%) 13 (3.4%) 0.002
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Prognostic value of HER2 expression levels for upper tract urothelial
carcinoma. First Author: Siming Li, Key Laboratory of Carcinogenesis and
Translational Research (Ministry of Education/Beijing), Department of
Genitourinary Oncology, Peking University Cancer Hospital & Institute,
Collaborative Innovation Center of Cancer Medicine, Beijing, China
Background: HER2 expression is an adverse prognostic factor of bladder urothelial carci-
noma (UBC) while the prognostic value of HER2 expression in upper tract urothelial car-
cinoma (UTUC) remains to be explored. This study aims to investigate the prognostic
value of different HER2 expression and gene amplification levels in UTUC. Methods:
The baseline clinicopathological data of 130 patients with UTUC were reviewed. The ex-
pression level of HER2 was detected by immunohistochemistry (IHC) staining (Anti-
Her2/neu, Cat.4B5, Ventana) from formalin-fixed paraffin-embedded (FFPE) tumor tis-
sue of patients. The HER2 gene amplification level was detected by second-generation
sequencing (NGS) (HER2 gene copy number [CN]) or Fluorescence in situ hybridization
(FISH) from FFPE tumor tissue of patients. HER2 negative was defined as IHC 0. HER2
low expression was defined as IHC 2+ but CN- or FISH-, while HER2 overexpression in-
cluded IHC 3+, and IHC 2+ but CN+ or FISH+. The correlation between HER2 expres-
sion levels or other clinicopathological characteristics and overall survival (OS) were
analyzed. The Cox proportional-hazards model was used to analyze the independent
prognostic factors of UTUC. Results: All the 130 patients provided FFPE tumor slides
for the IHC detection of the HER2 expression levels including: IHC 0 (n = 47), IHC 1+
(n = 28), IHC 2+ (n = 41) and IHC 3+ (n = 14), the median OS were 27.5 months,
48.7 months, 67.3 months, and not reached, respectively, with significantly difference
(P = 0.014). Among the 41 patients with HER2 IHC 2+, 15 patients received the detec-
tion of the HER2 gene amplification level by NGS or FISH while the other 26 patients
whose HER2 gene amplification levels were unknown were excluded from the analysis.
The patients of HER2 negative, low expression, and overexpression had a median OS of
27.5 months, 58.0 months, and 60.0 months, respectively, but the difference was not
significant (P = 0.184). Cox proportional-hazards model also verified that the HER2
IHC expression is an independent prognostic factor on the survival, while the prognostic
value of the HER2 gene amplification levels was not found. Conclusions: HER2 IHC ex-
pression is an independent factor for the prognosis of patients with UTUC. However,
HER2 gene amplification levels have no impact on the prognosis of UTUC patients.
HER2 expression especially the HER2 gene amplification level in UTUC needs to be ex-
plored further. Research Sponsor: National Natural Science Foundation of China
(NO.82172604).

558 Poster Session

Multiplexed autoantibody (AA) profiling of patients (pts) with metastatic
urothelial carcinoma (mUC) receiving immune checkpoint inhibitors or
platinum-based chemotherapy. First Author: Guru P. Sonpavde, Lank
Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston,
MA
Background: The AA profile may be altered in malignancies and provide insights into tu-
mor biology and the immune state. We hypothesized that the longitudinal AA profiling
of mUC pts receiving an immune checkpoint inhibitor (ICI) may provide insights into
the immune response, which may be associated with immune events and help discover
new therapeutic targets. Methods: We utilized serum from mUC pts receiving an ICI or
platinum-based chemotherapy (PBC) at the Dana-Farber Cancer Institute. Age and sex
matched healthy controls were also studied. The SeroTag immuno-oncology discovery
array (Oncimmune) was utilized, with quantification of the AA reactivity towards 1150
antigens. Bound autoantibodies were detected using an anti-IgG-specific detection anti-
body conjugated to the fluorescent reporter dye phycoerythrin. The AA reactivity was re-
ported as the median fluorescence intensity (MFI) for each color and sample using a
Luminex FlexMAP3D analyzer. A significance analysis of microarrays was performed to
identify AAs with elevated levels in bladder cancer compared to matched healthy con-
trols (HCs). AAs with > 1.5 increase between pre- and post-treatment were reported.
Scatter and box-whisker plots were reported for all pts and antigens, respectively. Re-
sults: Pre- (n = 66) and post treatment (n = 65) serum samples were available from
mUC pts receiving pembrolizumab (n = 25), atezolizumab (n = 21), nivolumab (n = 5),
avelumab (n = 1), durvalumab + tremelimumab (n = 1), nivolumab plus vaccine (n =
1), and 12 pts who received PBC (cisplatin n = 8, carboplatin n = 4). The median dura-
tion between the pre- and post-therapy samples was 6 months, median age was 67.7
years (range 40-91) with 51 men (77.3%). Overall, significant heterogeneity of AAs be-
tween pts was observed with 37 AAs showing higher reactivity in pre-treatment mUC pts
vs. 47 HCs, notably anti-CTAG1 (NY-ESO-1), CTAG2 (NY-ESO-2), MAGE B-18, KRAS,
GRB2, RARRES2, HSP72 and FGFR3 (all p < 0.05). Pre- and post-therapy AA profiles
were similar with unique changes seen in each patient. Notably, 3 pts receiving an ICI
developed AAs to NY-ESO-1. Pts receiving PBC less frequently developed new AAs, al-
though pts treated with cisplatin appeared to develop AAs more frequently compared to
carboplatin-treated pts. Conclusions: This is the first report of a comprehensive AA pro-
file using a novel platform in mUC pts. The study identified multiple elevated AAs in
mUC pts vs. HCs, most notably NY-ESO-1, which also developed in some pts following
ICIs. Pts treated with PBC did not develop new AAs frequently, although there appeared
to be a difference between cisplatin and carboplatin-based chemotherapy. Further de-
velopment of this platform is warranted to provide data that is orthogonal to genomic/
transcriptomic profiling and shed insights on potential therapeutically actionable anti-
gens. Research Sponsor: Oncimmune.

559 Poster Session

Integrative analysis of urine cell-free DNA for the detection of residual
disease in localized bladder cancer patients. First Author: Pradeep S.
Chauhan, Division of Cancer Biology, Department of Radiation Oncology,
Washington University School of Medicine, St. Louis, MO
Background: We previously developed a liquid biopsy assay to measure urine tu-
mor DNA (utDNA) levels based on detection of single nucleotide variants (SNVs)
in urine cell-free DNA (cfDNA). Nonsilent SNV detection in urine from muscle-in-
vasive bladder cancer (MIBC) patients prior to radical cystectomy (RC) was asso-
ciated with pathologic residual disease and worse progression-free survival
(Chauhan et al., PLOS Medicine, 2021). Given the multiple types of genomic al-
terations present in bladder cancer (BC), here we developed a multi-omics ap-
proach for estimating utDNA levels without restricting our approach to SNVs. We
performed ultra-low pass whole genome sequencing (ULP-WGS) based copy num-
ber analysis and urine Cancer Personalized Profiling by deep Sequencing
(uCAPP-Seq) of urine cell-free DNA to predict pathologic complete response
(pCR) in localized BC patients. Methods: We acquired urine preoperatively from
65 BC patients (69% muscle-invasive) on the day of standard-of-care RC, and af-
ter neoadjuvant chemotherapy in 48% of patients. We performed ULP-WGS of
urine cfDNA from all 65 BC patients and 11 healthy adults. utDNA levels based
on genome-wide copy number alterations (CNAs) in urine cfDNA was estimated
using ichorCNA. In order to derive a SNV-based utDNA level as well, uCAPP-Seq
was applied to urine cfDNA samples derived from 42 patients using a 145 kb
panel of 49 consensus driver genes commonly mutated in MIBC. Results: In our
cohort of 65 BC patients, 55% of patients achieved pCR (n = 36) while 45% had
residual disease detected in their surgical sample (no pCR; n = 29). Comparing
ULP-WGS-derived utDNA levels between the groups, patients with no pCR had
significantly higher CNA-derived tumor fractions in urine compared to patients
with pCR (median 8.9% vs 1.8%, p = 0.01) and healthy adults (n = 11) (median
8.9% vs 0%, p = 0.006). Further analysis with uCAPP-Seq in 42 patients re-
vealed that nonsilent SNV-based utDNA detection correlated significantly with
the absence of pCR (p < 0.001) with a sensitivity of 81% and specificity of 81%.
Moreover, utDNA-positive patients exhibited significantly worse progression-free
survival compared to utDNA-negative patients (HR = 7.4; 95% CI: 1.4–38.9; p =
0.02). Conclusions: Bladder cancer patients who did not attain a pCR at the time
of RC had greater genome-wide copy number alterations and nonsilent single nu-
cleotide variants in their urine cfDNA compared to patients with pCR. These re-
sults suggest that integrative multi-omics of urine derived from MIBC patients
has potential real-world clinical impact for bladder-sparing approaches in select
patients. Research Sponsor: U.S. National Institutes of Health, Other Foundation,
U.S. National Institutes of Health, V Foundation.

560 Poster Session

Association of leucocyte levels in urine with tissue PD-L1 status and immune
infiltration into basal bladder cancer subtype in the prospective real-world
clinicopathological register trial Bladder BRIDGister. First Author: Thorsten
Ecke, HELIOS Hospital, Bad Saarow, Germany
Background: The objective of the present study was to evaluate whether preoperative
standard urine parameters such as leucocyte count in urine samples dominate in partic-
ular molecular subtypes of bladder cancer and reflect the immune infiltration status in
the tissue in matched urine and TUR biopsy samples from patients being suspicious of
bladder cancer and undergoing first TURB within the prospective Real World Experience
registry trial "BRIDGister". Methods: For this pilot study paraffin fixed pretreatment tis-
sue samples from the first TURB of 48 pts participating in the BRIDGister trial and
matched urine samples were prospectively collected and analyzed. RNA from FFPE tis-
sues were extracted by commercial kits- Relative gene expression of subtyping markers
(KRT5, KRT20) by standardized RT-qPCR systems for PD-1, PD-L1, CTLA4 (STRAT-
IFYER Molecular Pathology GmbH, Cologne). In addition urine samples were analyzed
for leucocyte and erythrocyte count. Spearman correlation, Kruskal-Wallis, MannWhit-
ney and Sensitivity/Specificity tests were done by JMP 9.0.0 (SAS software). Results:
The pilot cohort of the BRIDGister trial consisted of 48 patients (median age: 77, male
65% vs. female 35%) of diverse clinical stages (Benign lesions/no tumor 38%, pTa
23%, pT1 20%, pT2 19%) and WHO 1973 grade (G1 11%, G2 43%, G3 23%). Pres-
ence of leucocytes but not erythrocytes was negatively associated with KRT20 (r=-
0.4249, p=0.0216) but positive with KRT5 (r=0.3704, p=0.0479). Moreover high lev-
els of leucocytes in urine were positively associated with tumor expression of PD-L1
(r=0.5081, p=0.0041), PD-1 (r=0.5342, p=0.00024) and CTLA4 (r=0.4244,
p=0.0194). In contrast there was no significant association of tumor PDL-1, PD-1 and
CTLA4 expression with erythrocyte count in urine. Conclusions: Presence of leucotytes
in urine is strongly associated with basal subtype and immune cell infiltration into early
bladder cancer. As the presence of erythrcytes did not reveal these significant associa-
tions, the presence of leucocytes is not due to simple bleeding or tissue vulnerability.
Moreover, the strong tumor subtype specificity further demonstrate the basal tumor spe-
cificity of urine leucocytes and therefore may be helpful for detecting and monitoring
basal bladder cancer in a non invasive fashion. Given the prognostic value of tissue de-
termination of PD-L1, PD-1 and CTLA4 quantitation on mRNA level, these results war-
rant further investigation to conclude on its impact on outcome prediction (BCG
responsiveness, recurrence, progression, etc.), which will be prospectively analyzed in
the framework of the ongoing multicenter BRIDGister Real World Experience trial.
Research Sponsor: None.
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Association between TERT promoter mutations and clinical outcome with
immune checkpoint inhibitor therapy for advanced urothelial cancer. First
Author: Neal Shiv Chawla, City of Hope Comprehensive Cancer Center,
Duarte, CA
Background: Recently published data suggests that the presence of a TERT promoter
mutation is predictive of superior overall survival (OS) in patients (pts) with advanced/
metastatic bladder cancer (mUC) treated with an immune checkpoint inhibitor (ICI)
(Kouchkovsky et al, JITC 2021). We aim to validate the results of this study in a large in-
dependent cohort. Methods: Pts with mUC treated at two tertiary cancer centers with
available genomic data collected in the course of routine clinical care were identified
retrospectively. Pts that had received at least one line of ICI therapy in the metastatic
setting were selected. Demographic and treatment data were collected, with pts divided
into two groups based on the presence or absence of TERT mutation status (TERTm or
TERTwt, respectively). We evaluated OS from diagnosis of at least muscle invasive dis-
ease, progression free survival (PFS), and objective response rate (ORR) with ICI therapy
across the two groups. OS in our cohort was compared with findings from pts with blad-
der cancer in The Cancer Genome Atlas (TCGA) database. Results: From our combined
data sets, a total of 166 pts had available genomic data, with 64 TERTm pts (52:12
M:F) and 58 TERTwt pts (32:26 M:F) meeting criteria for inclusion. Median age at diag-
nosis was 67 in both groups. The site of primary disease was bladder in 54 (84%)
TERTm vs. 41 (71%) in TERTwt; 10 (16%) and 17 (29%) had upper tract disease, re-
spectively. 47 (73%) TERTm pts and 40 (69%) TERTwt pts had pure urothelial dis-
ease; 17 (27%) and 18 (31%) pts had mixed/pure variant histology, respectively. 37
(58%) and 42 (72%) pts received first-line ICI therapy whereas 27 (42%) and 16
(28%) received subsequent-line therapy in TERTm and TERTwt, respectively. At the
time of analysis, there were 24 (38%) patients alive in TERTm, and 23 (40%) patients
alive in TERTwt. OS was 35 vs. 36 mos (95% CI 0.62-1.51, P=0.66) in TERTm and
TERTwt, respectively. PFS on ICI therapy was 4.6 vs. 5.3 mos (95% CI 0.58-1.34,
P≥0.99) in TERTm and TERTwt, respectively. ORR was 75% in TERTm and 50% in
TERTwt (P=.004). OS in the TCGA database was 35 mos in TERTm and 47 in TERTwt
(P=0.19) from a total of 311 and 127 pts, respectively. Conclusions: In contrast to pre-
viously published data, our data show no difference in OS and PFS on the basis of TERT
mutational status in pts with mUC treated with ICI therapy. Further analysis from larger
datasets is needed to reconcile the role of TERT mutations within this patient popula-
tion. Research Sponsor: None.

562 Poster Session

Genomic characterization and identification of actionable variants in patients
with locally advanced or metastatic urothelial carcinoma (mUC). First
Author: Carlos Stecca, Centro de Oncologia do Parana, Curitiba, Brazil
Background: Next generation sequencing (NGS)-based molecular profiling has been
widely used across various tumor types including genitourinary malignancies to better
understand and potentially predict tumor behavior. The goal of this study was to deter-
mine the feasibility of using NGS to characterize mUC and to identify potentially action-
able variants. Methods: Patients with locally advanced or metastatic urothelial
carcinoma (mUC) treated at the Princess Margaret Cancer Center were prospectively re-
cruited for the OCTANE study, which collects archival tumor samples to provide geno-
mic characterization through NGS with a custom hybridization capture DNA-based
panel (555 genes) or a targeted DNA/RNA amplicon panel (Oncomine Comprehensive
Assay v3, 161 driver gene panel). Variants were annotated using a somatic variant
scheme [PMID: 25880439] or the oncoKB database. Comprehensive clinical informa-
tion including patient, disease and treatment characteristics was collected using elec-
tronic patient records. Kaplan-Meier and cox regression were used for survival analysis.
Results: Of the 73 patients, median age was 65 (23-83), majority were men (69%),
most had lower tract disease (80%) and 41% had de novo metastatic disease. NGS was
deemed feasible, based on availability of tumor samples, and performed in 67 (92%)
patients. Overall, 61 (91%) had at least one oncogenic variant, including 34 (56%)
with a potentially "druggable" target. The most frequent genomic alterations found were
TP53 (44%), FGFR (18%), TERT (18%), ARID1A (18%) and PIK3CA (16%), all classi-
fied as "pathogenic/likely pathogenic". Only 2 patients received targeted treatment, one
as part of clinical trial and one as standard of care. mOS was numerically longer among
patients with genomic mutations compared to the ones without: 55 vs 31 months (HR:
0.87, CI 95% 0.3-2.4; p:0.7). No specific mutation was shown to significantly impact
survival (table). Conclusions: Use of NGS technology in characterizing the genomic pro-
file of patients with locally advanced or metastatic UC was feasible in most cases. Onco-
genic variants were detected in the majority of patients, and more than half of them
harbored a potentially "druggable" target, which may lead to future therapeutic advan-
ces. Research Sponsor: Government of Ontario, the Princess Margaret Cancer
Foundation.

Mutation mOS in mutation positive versus negative HR (95% CI) P value

TP53 72 mos vs. 36 mos 0.56 (0.2-1.1) 0.09

FGFR 55 mos vs 48 mos 0.6 (0.2-1.2) 0.19

TERT 43 mos vs. 48 mos 0.7 (0.2-1.9) 0.54

ARID-1 55 mos vs 48 mos 0.6 (0.2-1.5) 0.32

PIK3CA 38 mos x 55 mos 1.8 (0.7-4.5) 0.16

mOS: median overall survival; HR: hazard ratio.

563 Poster Session

Impact of PD-L1 expression on conventional urothelial bladder carcinoma
(UBC) genomic alteration (GA) profile. First Author: Petros Grivas,
University of Washington and Fred Hutchinson Cancer Research Center,
Seattle, WA
Background: Immunohistochemistry (IHC) to determine PD-L1 expression level has been
proposed a companion assay related to the approval of immune checkpoint inhibitors in
UBC. We hypothesized that the GA profiles would differ between UBC featuring high vs
negative PD-L1 expression. Methods: 102 cases of advanced UBC with known PD-L1 ex-
pression underwent hybrid-capture based comprehensive genomic profiling 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. Tumor
cell (TC) PD-L1 expression was determined by IHC (Dako 22C3). Only PD-L1 high (H)
(≥50% TC expression) and negative (N) (0% TC expression) cases were included with
PD-L1 Low (1-49% TC expression) cases excluded from this study. Results: Overall, only
2 (8.3%) of the 24 PD-L1H UBC featured CD274 (PD-L1) amplification (mean 19 cop-
ies) and none of 78 PD-L1N had CD274 amp (P = .05). The gender, age was similar in
the groups. When compared with the PD-L1H UBC cases, FGFR3 GA were significantly
more frequent in the UBC PD-L1N cases (p = .02). Currently “untargetable” GA that
were more frequent in the PD-L1H UBC, but did not reach statistical significance, includ-
ed TP53, TERT and RB1. MTAP loss, a potential target for PRMT5 and MTA2 inhibitors,
were 3X more frequent in the PD-L1N UBC. ERBB2 amplification and ERBB3 and PIK3-
CA short variant (SV) GA were more frequent in the PD-L1N UBC with differences not
reaching significance. Other ICPI-associated potential biomarkers, including MSI status,
TMB level and GA in PBRM1, STK11 and MDM2 were not significantly different in the
groups. For UBC cases where a mutational signature could be determined, 10/12 (83%)
of PD-L1H and 21/29 (72%) of PD-L1N UBC featured APOBEC signature; 2 PD-L1N
featured MMR signature and 6 PD-L1N UBC featured no dominant signature. Conclu-
sions: PD-L1H and PD-L1N subtypes of UBC differ in their genomic profiles:PD-L1N
UBC features greater frequencies of potentially “targetable” GA, including FGFR3,
ERBB2, ERBB3 and PIK3CA. PD-L1 IHC may thus not only play a role in the selection of
ICPI for advanced UBC but also in designing trials that may combine ICPI with targeted
therapies. Limitations include small sample size, possible selection bias and lack of clini-
cal annotation. Research Sponsor: Foundation Medicine Inc.

UBC High PD-L1 Expression (24 cases) UBC Negative PD-L1 Expression (78 cases) P Value

TP53 75.0% 50.6% NS

TERT 91.7% 77.2% NS

MTAP Loss 8.3% 25.3% NS

ERBB2 amplification 4.2% 15.2% NS

ERBB3 4.2% 10.1% NS

FGFR3 4.2% 26.6% = .02

CD274 amplification 8.3% 0% = .05

MSI High Status 0% 1.3% NS

TMB≥10 mut/Mb 50% 34.6% NS

564 Poster Session

Upper tract urothelial carcinoma transcriptome profiling and immune
microenvironment characterization. First Author: Wesley Yip, Memorial
Sloan Kettering Cancer Center, New York, NY
Background: Upper tract urothelial carcinoma (UTUC) is an aggressive disease that is
risk-stratified by clinicopathological factors due to an incomplete understanding of its
molecular features. Thus, we performed transcriptomic profiling of UTUC tumors from
radical nephroureterectomy specimens and compared their molecular characterization to
survival outcomes. Methods: 100 UTUC tumors from 100 patients were subject to RNA
sequencing and a hybridization capture-based assay for deep sequencing of cancer-asso-
ciated genes, followed by unsupervised nonnegative matrix factorization clustering based
on the top 10% of variant genes. Gene Set Enrichment and immune deconvolution analy-
ses assessed for differences in the tumor microenvironments (TME) between clusters. Re-
sults: Consensus clustering analysis identified 5 biologically distinct clusters (Cluster 1
(C1) = 17, C2 = 18, C3 = 30, C4 = 11, and C5 = 24 patients), which were associated
with significant differences in disease-free (DFS) (p < 0.01) and overall survival (OS) (p
= 0.03). C1 and C2 were associated with pT3/4 stages and worse DFS and OS, while C5
was associated with pTa/1 stages and better DFS and OS. In terms of somatic mutation
frequency differences, C3 and C4 had overall higher tumor mutation burden and muta-
tions in epigenetic modulators, which corresponds with the transcriptomic finding of
higher microsatellite instability expression signatures in these two clusters as well. Of
note, all Lynch patients (N = 4) were in C3. C3 was enriched for the presence of FGFR3
driver mutations in 93% of tumors, and TP53 mutations were frequent in C2 and C4 in
47 and 55% of tumors, respectively. Differentially expressed genes and Gene Set Enrich-
ment analyses revealed that C1 and C2 were enriched with several Hallmark inflamma-
tion signatures, such as TNF-a signaling via NF-kB, allograft rejection, inflammatory
response, IL6 JAK/STAT3 signaling, and IL2 STAT5 signaling. C1 demonstrated a partic-
ularly inflammatory phenotype enriched with INF-c and INF-a response gene sets. Lastly,
in the TME deconvolution analysis, C1 and C2 had higher expression of PDL-1, immune
checkpoint, immune suppression, cancer-associated fibroblasts, and myeloid inflamma-
tion surrogate signatures. C2 and C3 were enriched with CD8 T-cells, while C1 was en-
riched for INF-c and hypoxia signatures. C2 had the least hypoxic TME, which may be
related to stronger stromal, EMT, and angiogenesis signature signals seen. These results
were then validated using an outside institution’s published cohort. Conclusions: Several
differences in transcriptomic features indicate heterogeneity among UTUC tumors. Two
clusters with high rates of recurrence and worse prognosis are associated with higher im-
mune and myeloid cell infiltration. In addition to clinicopathologic factors, tumor micro-
environment immune features may have potential use for disease prognostication.
Research Sponsor: Thompson Family Foundation, Other Government Agency, U.S. Na-
tional Institutes of Health.
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Comprehensive metabolomic profiling of plasma from patients (pts) with
metastatic urothelial carcinoma (mUC) receiving immune checkpoint
inhibitors (ICI) or platinum-based chemotherapy (PBC). First Author: Talal
El Zarif, Dana Farber Cancer Institute, Boston, MA
Background: Metabolomic profiling of plasma from mUC pts has not been comprehensively ex-
amined. Plasma metabolomics may capture the effects of interactions between the malignan-
cy, host and therapy. We hypothesized that Identifying metabolites in plasma from patients
with mUC receiving an ICI or PBC may shed valuable insights regarding tumor biology and
mechanisms of resistance.Methods:We obtained 0.2 ml plasma before and after starting thera-
py from pts with mUC receiving an ICI or PBC at the Dana-Farber Cancer Institute. Plasma me-
tabolomic profiling was conducted at the Broad Institute using 3 complementary liquid
chromatography tandem mass spectrometry (LC-MS)-based metabolomics platforms. We mea-
sured 648 metabolites at baseline prior to starting ICI/PBC and at a second time point in each
subject following initiation of ICI/PBC. Metabolite levels were assumed to be normally distribut-
ed with log transformation to transform distributions to be approximately symmetric. We per-
formed Wilcoxon-rank sum test to compare the levels of metabolites before and after initiation
of the ICI or PBC (significance at p < 0.05). Results: Plasma was available at baseline and dur-
ing therapy in 53 mUC pts (ICI: n = 43; PBC: n = 10). The median age was 68 (range: 39-86)
years and 42 (82.3%) were male. The median time from baseline to the second time point was
4.7 months (range: 0.7-90.2). The ICIs administered were atezolizumab (n = 20), pembrolizu-
mab (n = 16), nivolumab (n = 5), and durvalumab + tremelimumab (n = 1). We identified 20
metabolites that were significantly increased in post-PBC plasma samples (vs. pre-PBC) and
19 metabolites increased in post-ICI (vs. pre-ICI) samples (p < 0.05). All altered metabolites
except one (Uracil) were exclusive for each treatment group. The most significant metabolites
that increased following initiation of the ICI and PBC are shown in the Table. Evaluation of the
association of plasma metabolomics with clinical outcomes and toxicities is ongoing. Conclu-
sions: This is the first report, to our knowledge, of comprehensive metabolomic plasma profiling
of pre- and post-ICI and PBC pts with mUC. The metabolomic changes after ICI appear distinct
from those seen after PBC. Furthermore, our study sheds insights on potential mechanisms of
resistance and new therapeutic targets in pts with mUC. Research Sponsor: None.

ICI PBC

Metabolite Fold Change p-value Fold Change p-value
Sorbitol 1.6 0.03 1.2 0.7

Hydroxy-dehydro-nifedipine 1.6 0.01 1.4 0.7

2-Methylbutyroylcarnitine 1.6 0.002 1.0 1.0

5-Hydroxy-tryptophan 1.6 0.01 0.9 0.8

Ceramide 18:1;O2/15:0 1.1 0.78 2.1 0.01

Phosphatidylserine 34:0 0.9 0.27 2.0 0.01

Ceramide 18:1;O2/20:1 1 0.46 1.9 0.02

Phosphatidylethanolamine 38:6 0.9 0.96 1.9 0.02
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A murine MODEL of e-cigarettes exposure to evaluate the carcinogenic
effects of vaping on the bladder urothelium. First Author: Ibardo Zambrano,
Department of Urology, University of North Carolina at Chapel Hill,
Chapel Hill, NC
Background: Data evaluating the carcinogenic potential of e-cigarette (ECS) by-products
on the bladder urothelium is scarce, and to date, no group has studied the direct impact
of ECS on the urothelium at the genomic and epigenetic level. While it has been pub-
lished that ECS exposure causes bladder hyperplasia in mice, no bladder tumors formed
and the field is therefore lacking appropriate preclinical models to be able to study ECS
related bladder cancer. Importantly, whole organ mapping studies of tumor bearing hu-
man bladders have identified DNA methylation field changes in “adjacent normal” uro-
thelium as early events in bladder carcinogenesis. Whether ECS exposure results in
early field alterations of DNA methylation in the urothelium is unknown. Methods: Mice
(4 females, 4 males; 35 weeks old) were exposed to 12% nicotine (120mg/ml) in 1:1
polyethylene glycol: vegetable glycerol (PG/VG) or vehicle (PG/VG) daily: 3 hr sessions,
3 sec vape duration, 10 min interval between vapes. Nicotine and cotinine serum con-
centrations were measured at 3 hrs, and then at 5 days using LC-MS. Bladders were
harvested after 4 weeks. DNA was extracted from microdissected urothelial layer. Re-
duced representation bisulfite sequencing (RRBS) was performed (Zymo Research) us-
ing 100ng of DNA input and paired-end chemistry. Alignment was performed using
Bismark. Number of loci covered by each sample was determined and data was filtered
to only include loci with > 10 reads. Differentially methylated loci were determined. Ad-
justed p-value < 0.01 was used as threshold to generate heatmaps. Gene Set Enrich-
ment Analysis was performed to contextualize the DNA methylation changes. Results:
Acute and repeated exposure resulted in significantly higher levels of nicotine and cotin-
ine serum concentration in the nicotine group vs. the vehicle group without significant
adverse events. No tumors were observed on gross visualization at the time of urothe-
lium harvest. The number of loci in the RRBS libraries with > 10 reads ranged from
130,000 to 250,000. 53 loci were differentially methylated between nicotine and vehi-
cle. These loci did not correspond to the top hyper/hypo methylated genes in premalig-
nant bladder tissue from recently reported whole-cystectomy mapping. Conclusions: We
established an effective and safe murine model of ECS exposure closely resembling the
human experience of vaping. Significant changes of DNA methylation were observed in
mice exposed to ECS vapor vs. a vehicle control after four weeks of daily exposure. On-
going experiments include longer vaping exposures as well as comparison of RRBS to a
recently developed commercial mouse methylarray. Understanding epigenetic and ge-
nomic changes as a result of ECS exposure in preclinical models can serve as a founda-
tion for studies developing assays to identify ECS users whose bladders contain early
field defects that may place them at higher risk for bladder cancer. Research Sponsor:
U.S. National Institutes of Health, University of North Carolina Lineberger Innovation
Award 2020.
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Human epidermal growth factor receptor 2 (HER2) and fibroblast growth
factor receptor 3 (FGFR3) mutations to reveal biological pathways in
urothelial carcinoma. First Author: Carissa Ellen Chu, University of
California, San Francisco, CA
Background: Human epidermal growth factor receptor 2 (HER2) (gene name: ERBB2) is a
member of the epidermal growth factor receptor (EGFR) family and when mutated, associated
with higher grade and stage of localized bladder cancer. Two HER2-targeted antibody-drug
conjugates (ADC), trastuzumab emtansine and trastuzumab deruxtecan, are currently approved
by the Food and Drug Administration (FDA) for use in gastric/breast cancers with promising ap-
plication in urothelial carcinoma. Fibroblast growth factor receptor 3 (FGFR3) is the target of
another FDA-approved tyrosine kinase inhibitor erdafitinib and generally associated with more
favorable prognosis as well as upper tract carcinoma. The purpose of this study is to character-
ize ERBB2 and FGFR3 mutations in a prospectively collected cohort of urothelial cancers.
Methods: Patients with localized upper or lower tract urothelial carcinoma diagnosed between
2014 and 2020 who underwent a targeted exome sequencing panel of up to 468 cancer genes
were identified. If multiple tumors were sequenced, only the diagnostic specimen was includ-
ed. Analysis of gene alterations, frequency, and associated co-mutations was performed. De-
scriptive statistics were used to compare baseline patient characteristics. Results: 381 unique
ERBB2 or FGFR3 mutated urothelial carcinoma specimens were included in this study. Of
note, ERBB2 and FGFR3 mutations were essentially mutually exclusive and included 122
(66%) ERBB2 mutated tumors and 259 (34%) FGFR3 mutated tumors. Patients with tumors
harboring FGFR3 mutations were younger (median 70 years IQR 60-76 vs. 74 years IQR 66-
78, p<0.05), while patients with ERBB2mutated tumors were more likely to be male (85% vs
73%, p<0.05). At the time of diagnosis, ERBB2 tumors were more likely to present with ad-
vanced (pT2 or higher) disease compared to FGFR3 mutated tumors (48% vs 24%). ERBB2
mutated tumors were more likely associated with RB1, P53, and ARID1A mutations, while
FGFR3 mutated tumors were more likely associated with CDKN2A/B and STAG2 mutations
(Table). Conclusions: These data highlight divergent biological pathways for patients with tar-
getable mutations in ERBB2 and FGFR3 and are consistent with prior findings in non-muscle
invasive bladder cancer. ERBB2 mutated tumors are associated with male gender, more ag-
gressive pathological features and co-mutations with RB1, P53, and ARID1A. Research Spon-
sor: U.S. National Institutes of Health.

Gene ERBB2 FGFR3 Log Ratio p-Value Enriched in

RB1 38 (31.40%) 5 (1.93%) 4.02 3.20E-16 ERBB2

TP53 63 (52.07%) 54 (20.85%) 1.32 1.54E-09 ERBB2

MCL1 16 (13.22%) 4 (1.54%) 3.1 7.42E-06 ERBB2

CDK12 24 (19.83%) 14 (5.41%) 1.88 2.79E-05 ERBB2

ARID1A 53 (43.80%) 60 (23.17%) 0.92 4.38E-05 ERBB2

CDKN2A 20 (16.53%) 100 (38.61%) -1.22 7.33E-06 FGFR3

CDKN2B 15 (12.40%) 84 (32.43%) -1.39 1.38E-05 FGFR3

STAG2 12 (9.92%) 65 (25.10%) -1.34 2.939E-04 FGFR3

568 Poster Session

Clinical pharmacology of the antibody-drug conjugate enfortumab vedotin in
advanced urothelial carcinoma and other malignant solid tumors. First
Author: Mei Tang, Astellas Pharma, Inc., Northbrook, IL
Background: Enfortumab vedotin (EV) is an antibody-drug conjugate comprised of a fully
human monoclonal antibody directed against Nectin-4 and monomethyl auristatin E
(MMAE), a microtubule-disrupting agent, attached to the antibody via a protease-cleav-
able linker. EV is approved in the US for treatment of adult patients (pts) with locally ad-
vanced/metastatic urothelial carcinoma (la/mUC) who previously received a PD-1/L1
inhibitor and platinum-based chemotherapy, and who are ineligible for cisplatin-based
chemotherapy and previously received 1+ lines of therapy. In EV-301, EV significantly
reduced risk of death by 30% vs chemotherapy in pts with treated la/mUC. Data from
five clinical studies (N = 748) were used to describe the clinical pharmacology of EV.
Methods: Pharmacokinetics (PK) of EV and free MMAE were studied in pts with la/mUC
(n = 699) and malignant solid tumors receiving EV in phase 1, 2, and 3 studies. EV and
MMAE PK parameters were calculated with non-compartmental analysis. Population
PK analysis was used to characterize/assess impact of covariates on EV and MMAE PK.
Antitherapeutic antibodies (ATA) were assessed in all studies. Results: EV 0.5 to 1.25
mg/kg IV on Days 1, 8, and 15 of a 28-day cycle showed linear, dose-proportional PK.
Mean EV and MMAE clearance was 0.110 and 2.11 L/h, respectively; elimination t1/2
was 3.6 and 2.6 days. Steady state was reached by Cycle 1; accumulation was limited
for EV and MMAE between cycles. EV PK differences in special populations were not
considered clinically meaningful. For renal impairment, no significant differences in ex-
posure of EV and MMAE were observed in mild (n = 272), moderate (n = 315), or severe
(n = 25) impairment vs normal renal function. For hepatic impairment, bilirubin was a
significant covariate for MMAE only; pts with mild impairment (n = 65) had a 37% in-
crease in AUC0-28d and 31% increase in Cmax of MMAE vs pts with normal hepatic func-
tion. No clinically significant differences in EV and MMAE PK were observed based on
age (range, 24-90 yrs; > 65 yrs, 60%), sex (male, 73%), or race/ethnicity (White, 69%;
Asian, 21%; Black, 1%; others/unknown, 8%). Weight-based dosing showed similar ex-
posure for all pts. EV did not prolong mean QTc interval to a clinically relevant extent
per ECG/PK data from the EV-102 study (n = 17; advanced UC). Concomitant use with
dual P-gp and strong CYP3A4 inhibitors may increase MMAE exposure and may in-
crease the risk of adverse events. Following EV 1.25 mg/kg, 16/590 (2.7%) pts tested
positive for ATA against EV at ≥1 postbaseline time point. Conclusions: Integration of EV
and free MMAE PK findings support the EV dose of 1.25 mg/kg on Days 1, 8, and 15 of
a 28-day cycle. No dose adjustments were required for special populations or by age,
sex, or race. Caution is advised during concomitant treatment with strong CYP3A4 in-
hibitors, and a low rate of immunogenicity was observed. Research Sponsor: Astellas
Pharma, Inc.
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Initial results of a phase II study of nivolumab(N) and ipilimumab(I) in
genitourinary malignancies with neuroendocrine differentiation. First
Author: Bradley Alexander McGregor, Dana-Farber Cancer Institute,
Boston, MA
Background: Patients with metastatic genitourinary malignancies with neuroendocrine have lim-
ited therapeutic options following platinum therapy. Given encouraging results in initial cohort
analysis for small cell urinary tract carcinoma, a cohort of any genitourinary malignancy with
neuroendocrine differentiation was added to a multicenter, single arm, multi-cohort phase II
trial to evaluate the efficacy of N and I in this setting. (NCT 03333616) Methods: Eligible pa-
tients had metastatic or locally advanced genitourinary malignancy with neuroendocrine differ-
entiation with an ECOG performance status of 0-2; they may have received any line of prior
therapy excluding prior immunotherapy. Patients underwent baseline biopsy and received treat-
ment with N 3 mg/kg and I 1 mg/kg intravenously every 3 weeks for 4 cycles with continued
maintenance of N 480 mg IV every 4 weeks. Imaging was performed at 12 weeks and then ev-
ery 8 weeks through month 6 and then every 12 weeks thereafter. The primary endpoint was in-
vestigator assessed objective response rate (ORR) by RECIST 1.1. Results: A total of 27
patients were enrolled between 06/27/2018 and 06/21/2021, 10 (37%) had urinary tract can-
cer and 17 (63%) had prostate cancer (19 in expansion cohort, 3 urinary tract and 5 prostate
cancer from earlier cohorts). The majority (n=25, 93%) patients received prior systemic thera-
py. Nine (33%) patients received all 4 doses of N and I during the induction period. Nine
(33%) patients (7 of whom received 4 cycles N+I) received N maintenance (median number of
cycles 9 (range, 2-37)). Median follow-up was 6.8 (range, 0.9-37.3) months. Objective re-
sponse was achieved in 8 (30%, 80% CI 18%-44%) patients (Table). Median duration of re-
sponse was not reached with 4 patients maintaining response >9 months. Median progression-
free survival time was 2.6 (95% CI 1.8-6.5) months At time of analysis, 13 (48%) death events
were reported due to progressive disease, in which 3 were bladder and 10 were prostate cancer.
8 (30%) patients developed treatment-related grade 3 or higher toxicities; one grade 5 toxicity
was deemed treatment-unrelated. Conclusions: In this study we demonstrate N+I resulted in ob-
jective responses in patients with genitourinary malignancy with neuroendocrine differentia-
tion. ORR of 50% in small cell carcinoma is bladder cancer is noteworthy and will be evaluated
further in ongoing expansion cohort of bladder or upper tract carcinoma with variant histology.
Clinical trial information: NCT03333616. Research Sponsor: BMS.

Response summary.

Overall (N=27, %) Urinary Tract (N=10, %) Prostate (N=17, %)

CR 2 (7) 2 (20) 0 (0)

PR 6 (22) 3 (30) 3 (18)

SD 1 (4) 0 (0) 1 (6)

PD 17 (63) 5 (50) 12 (70)

NE 1 (4) 0 (0) 1 (6)

ORR (CR+PR) 8 (30, 80% CI: 18-44) 5 (50, 80% CI: 27-73) 3 (18, 80% CI: 7-35)

CR – Complete response, PR – Partial Response, SD – Stable disease, PD – Progressive PD, NE – Not evaluable.
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Systematic literature review (SLR) and network meta-analysis (NMA) of first-
line therapies (1L) for locally advanced/metastatic urothelial carcinoma (la/
mUC). First Author: Lisa Bloudek, Curta Inc., Seattle, WA
Background: Standard of care (SOC) for 1L la/mUC is gemcitabine plus cisplatin (GC) or
carboplatin (GCa), but the landscape is evolving with new therapies emerging. To com-
pare outcomes of other approved/investigational 1L regimens with SOC in the context of
recently published data on newer therapies, we updated a previously reported SLR/NMA
of phase 2/3 randomized control trials. Methods: The SLR was conducted in line with
PRISMA and NICE guidelines (01/2000-05/2020; updated 06/2020-06/2021). Three
networks were formed: cisplatin (cis)-eligible/mixed eligibility; cis-ineligible (strict;
studies including cis-ineligible patients only); and cis-ineligible (wide; expanded to also
include study arms with an investigator’s choice of carboplatin in KEYNOTE-361, IMvi-
gor130, and DANUBE). Comparative efficacy and safety were assessed under a Bayes-
ian framework. Overall survival (OS) and progression-free survival (PFS) with 1L la/mUC
regimens vs SOC (GC/GCa) are reported. Results: Among 2,312 citations identified, 55
unique trials were selected for data extraction. Of these, the NMA included 11 studies
in the cis-eligible/mixed, 6 in the cis-ineligible (strict), and 8 in the cis-ineligible (wide)
network. The NMA excluded therapies that were not effective or adopted in clinical
practice; 6 maintenance trials were excluded due to differences in design precluding
comparisons. Median OS in the SOC arms was 13.2 mo (95% confidence interval [CI]
12.4-14.0) for cis-eligible/mixed, 9.7 mo (95% CI 6.7-12.8) for cis-ineligible (strict),
and 12.0 mo (95% CI 10.4-13.5) for cis-ineligible (wide); median PFS was 6.6 mo
(95% CI 6.3-6.9) for cis-eligible/mixed and 5.6 mo (95% CI 5.0-6.3) for both cis-ineli-
gible strict and wide. OS and PFS were similar to SOC across therapies in each network:
hazard ratios (HR) ranged 0.7-1.4 for OS for cis-eligible/mixed, 0.9-1.4 for cis-ineligi-
ble (strict), and 0.8-1.4 for cis-ineligible (wide) (Table); HR for PFS ranged 0.5-1.6 for
cis-eligible/mixed and 0.8-1.1 for both cis-ineligible strict and wide networks; all credi-
ble intervals (CrI) crossed or were close to 1. Conclusions: In this updated SLR/NMA,
survival outcomes were similar and remained poor among established and emerging 1L
la/mUC therapies, despite inclusion of recent trial data. This further highlights the un-
met need in this population. Research Sponsor: Seagen Inc.

HR for OS vs SOC (cis-ineligible).

HR (95% CrI) Cis-ineligible (strict) Cis-ineligible (wide*)

Durvalumab + Tremelimumab 0.9 (0.7, 1.1) NA

Durvalumab 0.9 (0.7, 1.2) NA

Vinflunine + Gemcitabine 1.1 (0.6, 1.9) 1.1 (0.6, 1.9)

Oxaliplatin + Gemcitabine 1.4 (0.9, 2.3) 1.4 (0.9, 2.3)

Pembrolizumab NA 0.8 (0.7, 1.1)

Pembrolizumab + GCa NA 0.8 (0.7, 1.1)

Atezolizumab NA 1.0 (0.8, 1.2)

Atezolizumab + GCa NA 0.9 (0.7, 1.1)

*Includes KEYNOTE-361, IMvigor130, DANUBE. Results represent all-comers PD-1/L1 expressor status.
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Urothelial carcinoma with sarcomatoid variant: A preliminary study of
clinical and pathological features. First Author: Grazia Sirgiovanni, Medical
Oncology Unit B, Policlinico Umberto I, Department of Radiological,
Oncological and Pathological Sciences, Sapienza–Universit�a di Roma,
Rome, Italy
Background: Muscle-invasive urothelial carcinoma (UC) with sarcomatoid variant (SV)
(SV-UC) occurs in 0.1-0.3% of UC cases, and has been related with worse prognosis.
Due to rarity of SV-UC, there are still limited evidences about the predictive role of sar-
comatoid differentiation and no agents has been tested for SV-UC. We aim to investi-
gate clinical and pathology features of SV-UC in a high grade UC (HG-UC) patients (pts)
cohort. Methods: A retrospective analysis was performed on pts with HG-UC referring to
our center between December 2012 and June 2021. Pts were reviewed for availability
of histological tumor samples to evaluate the presence of SV. The expression of PD-L1
was evaluated in SV-UC sample by immunohistochemistry (IHC) using Ventana
(SP263) assay. An IHC expression > 5% was considered positive. Progression-free sur-
vival (PFS) and overall survival (OS) were estimated by the Kaplan-Meier method and
compared with the log-rank test. The Chi-Square test, t-test or Wilcoxon-Mann-Whitney
test were used to assess difference between the groups as appropriate. Results: A cohort
of 73 HG-UC pts were analyzed and a total of 6 SV-UC has been identified (8.2%). Two
cases (2.7%) presented both SV and rhabdoid features. The median age at diagnosis
was 69 years (54-81). SV-UC occurs equally in male and female (50%) vs 9% of affect-
ed female in HG-UC group (p = 0.02). Of four patients experiencing a metastatic dis-
ease (67%), two were metastatic at diagnosis (33%). One patient had an upper tract
UC (17%), while remaining samples originated from bladder. Of note, in 4/6 of pts
(67%) a squamous histology was reported (vs 10.5% in HG-UC group; p = 0.1). SV was
found in > 30% of tissue sample in 4/6 cases, 15% in one case, undefined in the re-
maining one. The PD-L1 expression in SV-UC tissues was > 50% in 5/6 of cases
(83%), negative in the remaining one ( < 5%). All pts in SV-UC group had advanced
stage of desease: 4/6 had pT3 stage (67%), 2/6 had pT4 stage (33%) and 4/6 had posi-
tive loco-regional lymph nodes. All SV-UC pts had local recurrence. Four pts with meta-
static desease were treated with chemotherapy, and 3 received also immunotherapy.
The majority of treated pts (2/3) achieved progression as best first line response (22%
in HG-UC). With a median follow up of 33 months (range 2-110), median PFS was 1.3
and 6.3 months (HR 0.51, 95%CI 0.11-2.17, P = 0.36) and median OS was 8.9 vs
20.3 months in SV-UC and HG-UC group, respectively (HR 0.51, 95%CI 0.11-2.17, P
= 0.36). Conclusions: This analysis explored incidence and clinico-pathologic features
of SV in pts with HG-UC, identifying an often underestimated subpopulation. Compared
to HG-UC, SV-UC appears to be associated with lower M:F ratio, squamous histology,
advanced disease and higher PD-L1 expression. Our initial results confirmed an associa-
tion with shorter PFS and OS. The major limitation of our series is the small number of
cases, a larger study is already planned. Research Sponsor: None.
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Heterogeneity of BCG unresponsive bladder cancer clinical trials limits
patients’ access to novel therapeutics. First Author: Michael Chandra, Ohio
State University Comprehensive Cancer Center, Columbus, OH

Background: Effective therapies for patients with non-muscle invasive bladder
cancer that recurs or progresses after Bacille Calmette-Gu�erin (BCG) are lacking.
This unmet need is the focus of many drug development efforts, reflected in
many completed/ongoing/planned clinical trials for patients with BCG unrespon-
sive bladder cancer. Though BCG unresponsive criteria are well defined, enroll-
ment criteria are variable such that, even at centers with several open trials in
this space, a given patient with BCG unresponsive bladder cancer might not qual-
ify for any. To understand the scope of this dilemma, we systematically analyzed
enrollment criteria for all BCG unresponsive protocols registered on Clinical-
Trials.gov to quantify heterogeneity in enrollment criteria and to determine what
proportion of trials were inclusive to patients meeting U.S. Food and Drug Admin-
istration (FDA) BCG unresponsive criteria. Methods: The ClinicalTrials.gov search
tool was queried for relevant trials using the terms ‘bladder cancer’ ‘non-muscle
invasive bladder cancer’ and ‘BCG’. Previously published review articles were
cross-referenced to ensure that search results were comprehensive. Inclusion and
exclusion criteria for the resulting 28 protocols pertaining to distinct categories
such as performance status, laboratory parameters, co-morbidities, active medi-
cations, and prior therapies were recorded. Based on enrollment criteria, the trial
was assessed to fully inclusive or not to patients considered to be BCG unrespon-
sive by the 2018 FDA criteria. Results: Of 28 trials, 15 (54%) had inclusion/ex-
clusion criteria that were consistent with (inclusive of patients that met) the BCG
unresponsive bladder cancer definition. 13 (48%) of 27 trials that specified per-
formance status excluded patients with ECOG > 2 (or KPS equivalent). The most
common disease specific exclusion for patients with BCG unresponsive bladder
cancer was a requirement for stage Tis (carcinoma in situ, CIS), which pertained
to 5 (18%) of trials. Conclusions: Enrollment criteria for patients with BCG unre-
sponsive bladder cancer are highly variable. Nearly half of patients who meet
stringent criteria for this disease state do not qualify for clinical trials in this area.
For patients who desire to enroll in clinical trials, this restricts access to novel
agents. For bladder cancer treating physicians and regulatory bodies, this also
hinders comparisons across agents. Research Sponsor: Ohio State University
Comprehensive Cancer Center.
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Long-term follow-up of intravesical gemcitabine and docetaxel as rescue
therapy for nonmuscle-invasive bladder cancer. First Author: Phani T.
Chevuru, The University of Iowa Carver College of Medicine, Iowa City, IA
Background: Intravesical bacillus Calmette-Gu�erin (BCG) is the first-line treatment for high-
risk non-muscle invasive bladder cancer (NMIBC). Unfortunately, disease recurrence/pro-
gression is common and associated with increased risk of death from bladder cancer. While
radical cystectomy remains the preferred treatment for BCG unresponsive NMIBC, many pa-
tients are either unwilling or unfit to undergo surgery. Previous retrospective studies have
demonstrated the efficacy of intravesical gemcitabine and docetaxel (Gem/Doce) for treating
NMIBC after BCG failure. However, the long-term outcomes of this cohort are unknown. We
report 5-year survival outcomes of patients treated with intravesical Gem/Doce after BCG
failure. Methods: We retrospectively identified patients at our institution who were treated
with Gem/Doce for high-risk NMIBC after BCG failure between 2009 and 2017. Patients re-
ceived six weekly intravesical Gem/Doce instillations. Initial responders received monthly
maintenance instillations for 2 years. Surveillance was performed according to American
Urological Association guidelines. Survival time was measured from start of Gem/Doce in-
duction. Outcomes included high-grade recurrence-free survival (HG-RFS), progression-free
survival (PFS), cystectomy-free survival (CFS), cancer-specific survival (CSS) and overall
survival (OS). Recurrence was defined as pathologically confirmed tumor relapse in the blad-
der or prostatic urethra. Progression was defined as recurrence of disease with stage T2 or
greater, cystectomy or death due to bladder cancer. Survival probabilities were calculated
with the Kaplan-Meier method. Results: A total of 97 patients with a median age of 73 years
were treated with Gem/Doce after BCG failure. Median follow-up was 49 months. BCG fail-
ure was further stratified as BCG unresponsive (35%), BCG relapsing (38%), BCG intolerant
(11%) or unspecified (16%). 71% and 21% of patients had carcinoma in-situ and high-
grade T1 disease, respectively. Complete response at initial surveillance was 74% and me-
dian duration of response was 26 months. Overall HG-RFS at 1, 2 and 5 years was 60%,
51% and 31%, respectively. HG-RFS was similar among BCG unresponsive patients and
the overall cohort (see table). During follow-up, 18 patients (19%) underwent radical cystec-
tomy and 28 patients (29%) experienced disease progression. PFS, CFS, CSS and OS at 5
years was 68%, 75%, 91% and 64%, respectively. Conclusions: Intravesical Gem/Doce for
high-risk NMIBC after BCG failure offers long-term efficacy and substantial durability of re-
sponse with a high likelihood of bladder preservation at five years after induction. Future
prospective trials assessing Gem/Doce are warranted. Research Sponsor: John & Carol Wal-
ter Family Foundation, Carver College of Medicine.

Survival Outcome 1 Year 2 Years 5 Years

Overall HG-RFS 60% 51% 31%

BCG unresponsive HG-RFS 67% 53% 33%

PFS 86% 79% 68%

CFS 89% 86% 75%

CSS 99% 97% 91%

OS 96% 87% 64%
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Cost effectiveness of newly approved second/third-line agents in metastatic
urothelial carcinoma (mUC). First Author: David Joseph Benjamin,
Division of Hematology/Oncology, University of California, Irvine, Orange,
CA
Background: Over the past years, the treatment landscape of platinum-refractory mUC has dras-
tically changed with the advent of immunotherapy. More recently, several new agents including
enfortumab, erdafitinib, and sacituzumab have received F.D.A. approval for the treatment of
platinum-refractory mUC. It is unclear if these newly approved therapies may be cost prohibi-
tive for patients and/or hospitals/clinics compared to the recommended NCCN category 1 sec-
ond-line agent, pembrolizumab. Methods: Using acquisition costs from our home institution’s
cancer center pharmacy department, we calculated the total cost of treatment for each agent.
We used phase II clinical trial data to determine the median duration of treatment for each
therapy. For weight-based therapies, we used 70 kg as the weight for an average human adult.
Results: The three newly approved therapies for mUC have total acquisition costs in descending
order as follows: enfortumab vedotin ($153,697.50), edafitinib ($131,642.62), and sacituzu-
mab govitecan ($63,198.07). Enfortumab and sacituzumab likely have higher total costs given
both therapies require infusion center use for administration, and are associated with infusion
center administration fees. In comparison, pembrolizumab (standard of care per NCCN guide-
lines) has a total acquisition cost of $51,343.60. Conclusions: Based off median duration of
treatment, pembrolizumab has the lowest total acquisition cost compared to the three newly
approved therapies for mUC. Further statistical analysis of this data set is ongoing. In particu-
lar, analysis will include out-of-pocket costs for patients as well as quality-adjusted life years
(QALY). Research Sponsor: None.

Cost effectiveness analysis of 2nd/3rd line agents in mUC.

Drug
Unit cost
(USD)1

Average length/
cycles Cost per cycle

Infusion
Center
Cost

Total cost
(USD)

Survival benefit (PFS, months;
OS, months)

Erdafitinib $24,838.23
for 28-day
supply of 9

mg

5.3 months was
median duration of
treatment in trial

$24,838.23 for
28-day supply

of 9 mg

No $131,642.62 PFS: 5.55 (phase II data,
Loriot et al. NEJM 2019)

OS: 13.8

Enfortumab
vedotin

$2,277 per
20 mg vial
$3,415.50
per 30 mg

vial

5.0 months was
median duration of
treatment per trial

$30,739.50 per
28 day cycle for
70-kg person

Yes $153,697.50 PFS: 5.55 versus 3.71 with
chemotherapy (phase III
data, Powles et al. NEJM

2021)
OS: 12.88

Sacituzumab
govitecan

$2,135.07
per single-
use 180 mg

vial

3.7 months was
median duration of
treatment per trial

$ 17,080.56
per 21-day cycle
for 70 kg-person

Yes $63,198.07 PFS: 5.4 (phase II data,
Tagawa et al. JCO. 2021)

OS: 10.9

Pembrolizumab (comparator) $5,134.36 for
100 mg vial

3.6
months
was

median

duration of
treatment per

trial

$10,268.72 per 21-day
cycle (200 mg per cycle)

Yes $51,343.60 PFS: 2.1 (phase II
data, Bellmunt

et al. NEJM 2017)
OS: 10.3

Pricing per UC Irvine Health acquisition costs as of 9/22/2021.
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Five-year survival comparison of different treatment modalities for muscle
invasive urothelial carcinoma, squamous cell carcinoma and
adenocarcinoma of the bladder: An analysis of the National Cancer
Database. First Author: Carlos Rivera, Cleveland Clinic Florida, Weston,
FL
Background: Localized muscle invasive bladder cancer carries a significant recurrence and mortality
rate. The purpose of this study was to compare 5-year overall survival (OS) of neoadjuvant chemotherapy
(NAC) followed by radical cystectomy (RC), RC alone, bladder preserving chemoradiotherapy (BPCRT)
and radiation alone (RT) on selected histologies. Methods: We sampled the National Cancer Database
(NCDB) for bladder cancer patients diagnosed with AJCC 7th Stage 2 and 3 for urothelial carcinoma
(UC) including variant histologies, squamous cell carcinoma (SCC) and adenocarcinoma (AC) from
2004-2018 with definitive intent treatment. 5-year Kaplan-Meier survival plots were utilized to assess
survival differences amongst treatment modalities and stratified by selected histologies. Multivariate
cox regression models were used to compare hazard ratios and logistic regression analysis was per-
formed for covariate analysis. A p-value <0.05 was considered statistically significant. Results: A total
of 20,629 patients met inclusion criteria. The average age was 69.51 + 11.02 years, 68% were male.
UC represented 94.1% of selected histologies, followed by 4.6% SCC and 1.3% AC. For all combined
histologies, 5-year OS for patients with NAC followed by RC was 58%, 48% for RC alone, 33% for
BPCRT and 10% for RT alone. RC alone provided a longer OS in the SCC and AC groups, 48% and
47% respectively (p<0.001). NAC followed by RC showed superior OS in the UC group (58%,
p<0.001), with OS decreasing to 43% in SCC and 44% in AC. BPCRT showed lower 5-year OS in all se-
lected histologies when compared to NAC followed by RC and RC alone (33% in UC, 27% in SCC and
24% in AC group). In all selected histologies, RT showed the lowest 5-year OS (10% in UC, 8% in SCC
and 17% in AC group; p<0.001). Furthermore, covariables associated with lower 5-year survival were
male sex (p<0.001) and TNM Stage 3 (p<0.001). Conclusions: NAC followed by RC showed improved
5-year OS for UC. The benefit of NAC was marginal for SCC and AC histology. RC is better than BPCRT
for all histologies. RT alone showed inferior 5-year OS for all histologies. Research Sponsor: None.

Treatment Patients
N = 20629

Urothelial Carcinoma
Histology N (%)

Squamous Cell Carcinoma
Histology N (%)

Adenocarcinoma
Histology N (%)

Odd Ratio
(CI)

Hazard
Ratio (CI) p-value

NAC followed by
RC

5117 (26.4) 104 (10.9) 40 (14.9) 1 -

RC Alone 8250 (42.5) 658 (69.2) 161 (59.9) 1.45
(1.38-
1.52)

<
0.001

BPRCT 5806 (29.9) 156 (16.4) 62 (23.0) 2.02
(1.92-
2.13)

<
0.001

RT Alone 236 (1.2) 33 (3.5) 6 (2.2) 5.21
(4.57-
5.94)

<
0.001

Charlson Deyo Score (CDS = 0) 66.9% (n=13811) 1 -

CDS = 1 21.8% (n=4501) 1.87 (1.60
- 2.19)

<
0.001

CDS = 2 7.6% (n=1572) 1.24 (1.05
- 1.46)

<0.01

TNM Stage 2 82.8% (n=17076) 1 –

TNM Stage 3 17.2% (n=3553) 1.67 (1.55
- 1.81)

<
0.001
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Recurrence patterns in bladder cancer patients with no residual disease
(pT0N0) at radical cystectomy. First Author: Seyedeh Sanam Ladi
Seyedian, USC Institute of Urology, USC/Norris Comprehensive Cancer
Center, University of Southern California, Los Angeles, CA
Background: Bladder cancer patients can achieve no residual disease status at the time of radical
cystectomy (RC) following transurethral resection (TURBT) alone (pT0) or neoadjuvant chemother-
apy (NAC) (ypT0). This population has favorable survival potential, yet limited data is available on
their oncological outcomes. We examined the recurrence patterns in these patients and the impli-
cations for post-operative surveillance. Methods: A retrospective review of our IRB-approved blad-
der cancer database identified patients who underwent RC between 2000 - 2019 and were found
to have no residual disease (pT0N0). The primary outcome was recurrence-free survival (RFS). Re-
sults: A total of 234 patients with a median age of 67 years were included. NAC was used in 89
(38%) patients and 145 (62%) cases were rendered pT0 following TURBT alone. After a median
follow up of 44 months, 6/145 (4%) pT0 patients and 10/89 (11.2%) ypT0 cases developed a re-
currence. None of the pT0 patients with previous history of clinical Ta/Tis disease had a recurrence
after RC. The median time to recurrence was 9 months. All but one of the recurrences in the ypT0
group were within 2 years of cystectomy, while half of the recurrences in the pT0 group occurred
after 2 years. Patients with ypT0 had worse 2- and 5-year RFS compared to the pT0 group (85%
and 84% vs. 99% and 95%, respectively; p=0.003). Variant histology was noted in 49 (21%) pa-
tients and the recurrence rate was higher in this subgroup compared to those with pure urothelial
carcinoma (12.2% vs. 5.4%, p = 0.02). Lung metastasis and involvement of distant organs, while
rare, was noted at similar rates in both groups (Table). On univariate Cox regression analysis of
RFS, clinical T stage > 3 (HR: 6.5, 95%CI: 2.4 – 17.3, p<0.001) and NAC (HR: 4.3, 95%CI:
1.5 – 12.5, p = 0.007) were associated with increased risk of recurrence. Conclusions: Most pa-
tients with pT0N0 pathology at the time of cystectomy are cured however metastasis can still de-
velop up to 4 years after surgery. Patients achieving ypT0 after NAC exhibit worse prognosis and
shorter times to recurrence, and closer follow-up may be considered. Research Sponsor: None.

Detailed recurrence data ordered by time to recurrence.

Surgery Date Clinical Stage Variant Histology NAC Time to Recurrence (months) Recurrence Location

2018 T2 Sarcomatoid GC 1.9 Lungs, Mediastinal, RP Nodes

2012 T2 Sarcomatoid None 2.7 Lungs, Pelvic, RP Nodes

2013 T3 No GC 4.8 Carcinomatosis

2010 T2 Neuroendocrine GC 5 Liver

2013 T4 No GC 5.4 Pelvic Nodule

2016 T3 No GC 6.9 Rectum

2015 T1 No None 7.7 Lungs

2017 T4 No ddMVAC 9 Brain

2015 T4 Plasmacytoid/Glandular GC 9.1 Sigmoid Colon

2001 T1 No None 11.8 Pelvic Nodule

2015 T2N1 No GC 20.8 RP Nodes

2008 T3 Glandular ddMVAC 24 Lungs

2011 T3 Signet cell/Plasmacytoid MVAC 34.4 Rectum

2011 T2 No None 39.3 Lungs

2011 T1 No None 43.3 Bone, Liver, Adrenal gland

2000 T2 No None 49.9 Vaginal Wall

Visit meetings.asco.org and search by abstract for the full list of abstract authors and their disclosure information.
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Incidence and outcomes of nodal metastasis in clinically nonmuscle-invasive
bladder cancer. First Author: Muhannad Alsyouf, University of Southern
California, Los Angeles, CA
Background: Radical cystectomy (RC) is recommended in NMIBC patients with
high risk of progression or persistent disease despite intravesical therapy. The
role and extent of lymphadenectomy is controversial and not universally per-
formed in this population. The objective of this study is to evaluate the incidence
and pattern of nodal metastasis in patients undergoing radical cystectomy for
treatment of clinically non-muscle invasive bladder cancer. Methods: Prospective-
ly collected data of patients who underwent RC and ‘super-extended’ LND with
intent-to-cure for urothelial carcinoma of the bladder between 2002 and 2019
were examined. Inclusion criteria were(a) clinical stage Ta, Tis,or T1, (b) muscle
present and not involved,(c) no prior diagnosis of T2 disease, (d) no prior neoadju-
vant therapy, and (e) super-extended lymphadenectomy performed to level of IMA
with mapping information available. Logistic regression analysis was used to eval-
uate for predictors of node metastasis. Results: A total of 223 patients met inclu-
sion criteria with a median follow up of 8.2 years (IQR 4.1-10.7). Lymph node
metastasis was identified in 8.1% (18/223) of the cohort. Nodal metastasis was
present in 0 patients with cTis, 0 patients with cTa, and 11.6% (18/155) of pa-
tients with cT1 disease. Of the 18 patients with LNM in cT1 disease, 61% (11/
18) had positive nodes below the common ileac vessel bifurcation, 6% (1/18)
had positive nodes below the level of aortic bifurcation, and 33% (6/18) had dis-
tant metastasis to lymph nodes beyond aortic bifurcation. No skip metastasis
were identified. After RC, 89% of cT1 with nodal metastasis had muscle invasive
disease. On logistic regression analysis, presence of LVI on TURBT specimen was
a significant predictor of LNM (OR 6.8, CI 2.2-20.9). Five-year RFS was 91%,
82%, and 61% in patients with pNMIBC, cNMIBC, and pMIBC, respectively.
Conclusions: Routine lymph node dissection is necessary in patients undergoing
RC for cT1 disease due to risk of upstaging and LNMs. Presence of LVI in TURBT
specimen of cNMIBC is a predictor of nodal metastasis. In patients with nodal
disease, metastasis beyond the limits of a standard lymph node template oc-
curred in two-thirds of patients, however a standard pelvic node dissection would
have identified all patients with node positive disease. Research Sponsor: None.

TPS578 Trials in Progress Poster Session

PATRIOT II: An ambispective, observational, multicenter, 2-cohort study of
avelumab (Ave) first-line maintenance (1LM) in locally advanced/metastatic
urothelial carcinoma (la/mUC) in the United States. First Author: Petros
Grivas, University of Washington and Fred Hutchinson Cancer Research
Center, Seattle, WA
Background: The randomized phase 3 JAVELIN Bladder 100 trial demonstrated overall
and progression-free survival (OS and PFS) benefit with Ave 1LM for la/mUC not pro-
gressed with platinum-containing chemotherapy (PCT). PATRIOT II aims to understand
real-world treatment (tx) patterns, patient-reported outcomes (PRO), and healthcare re-
source utilization (HCRU; eg, hospitalizations and emergency department visits) before
and during Ave 1LM treatment. Methods: PATRIOT II is an ongoing, real-world, observa-
tional study in ≤25 US oncology centers with 1) an ambispective cohort of patients
(pts) initiating PCT (n = 100), a subset of whom may continue to Ave 1LM and 2) a ret-
rospective cohort initiated on Ave 1LM (n = 150). Sample size assumes noninferiority
in HCRU and PRO pre and post 1LM initiation using paired t-tests with effect size of
≤0.3 as noninferior: ≥71 patients continuing to 1LM. In the ambispective cohort, pts
with histologically confirmed la/mUC newly initiating 1L PCT are enrolled. While pts are
receiving PCT and 1LM (for those who receive it), data will be collected on disease char-
acteristics, response to tx, survival, adverse events (AEs), and HCRU for ≤52 wks after
study initiation. PROs are captured using Rand SF-36 question 1, FACT Bladder Symp-
tom Inventory – 18 and Cancer Treatment Satisfaction Questionnaire. Primary out-
comes include OS and PFS from both PCT and 1LM initiation; secondary outcomes are
changes in PROs and HCRU from PCT to 1LM. Analysis will be conducted at following
time points: 1) baseline characteristics after full enrollment; 2) 6 months after study
initiation to assess tx changes and rationale, OS, PFS, HCRU, and PRO changes from
baseline; 3) at study conclusion (wk 52 after study initiation). In the retrospective co-
hort, pts with la/mUC who initiated Ave 1LM are enrolled. Chart data encompasses PCT
and 1LM periods. Disease characteristics, response to tx, survival, AEs, and HCRU are
collected. Primary outcomes are OS and PFS from initiation of PCT and 1LM start. Sec-
ondary outcomes are changes in HCRU before and after 1LM. Analysis will be con-
ducted at following time points: 1) baseline characteristics after full enrollment, PCT,
and response to tx; 2) 6 months after study initiation to assess tx changes since base-
line, including dose changes, tx discontinuation/change rationale, survival rates (censor-
ing for differential duration of follow-up), and HCRU outcomes; 3) at study conclusion
to analyze endpoints up to wk 52 following study initiation. Analyses for both cohorts in-
clude Kaplan-Meier and Cox regression for time-to-event endpoints and paired t-tests
for pre/post 1LM. Enrollment commenced in June 2021. 5 and 18 pts are enrolled to
date in the ambispective and retrospective cohorts, respectively, from 6 of 11 activated
sites. Initial results are anticipated in May 2022. Research Sponsor: the healthcare
business of Merck KGaA, Darmstadt, Germany (CrossRef Funder ID: 10.13039/
100009945), Pharmaceutical/Biotech Company.

TPS579 Trials in Progress Poster Session

A phase 3, randomized, open-label, multicenter, global study of the efficacy
and safety of durvalumab (D) + tremelimumab (T) + enfortumab vedotin
(EV) or D + EV for neoadjuvant treatment in cisplatin-ineligible muscle-
invasive bladder cancer (MIBC) (VOLGA). First Author: Thomas Powles,
Barts Cancer Centre, Queen Mary University of London, London, United
Kingdom
Background: The standard management of MIBC involves neoadjuvant cisplatin-
based chemotherapy followed by radical cystectomy and pelvic lymph node dissec-
tion. Approximately 40% of patients with MIBC are cisplatin ineligible, the standard
of care (SoC) for these patients is to proceed directly to cystectomy as there are no ef-
fective or approved neoadjuvant therapies in this setting. Only nivolumab has been
approved as adjuvant treatment for patients who are at high risk of recurrence after
radical resection. Given this, there remains an unmet need. D (anti–PD-L1 antibody)
+T (anti–CTLA-4 antibody) have demonstrated a manageable safety profile with clini-
cal activity in metastatic urothelial carcinoma and in a phase 2 neoadjuvant trial,
D+T showed anti-tumor activity, including meaningful pathologic complete responses
(pCR), in cisplatin-ineligible MIBC with high-risk features. Targeted cytotoxic anti-
body drug conjugates (ADCs) are known to have the potential to induce immunogenic
tumor cell death, which promotes activation and recruitment of immune cells. EV is a
vedotin ADC comprising an antibody against Nectin-4 linked to a microtubule-dis-
rupting agent MMAE that has demonstrated efficacy in, and is approved for, ad-
vanced urothelial cancer. Thus, we hypothesize that EV in combination with PD-L1
inhibition, with or without CTLA-4 inhibition, may improve outcomes in patients with
MIBC by downstaging of disease before cystectomy and that adjuvant therapy with D
or D+T may further improve time to disease relapse. Methods: VOLGA
(NCT04960709) is a phase 3, randomized, open-label, multicenter, international tri-
al that will enroll ~830 patients with MIBC. Eligible patients include those aged 318
years with histologically or cytologically documented MIBC (transitional and mixed
transitional cell histology), who are cisplatin ineligible and with a clinical stage of T2-
4aN0-N1M0. Patients will be randomized to 3 arms to receive 3 cycles of neoadju-
vant therapy Q3W as follows: (Arm 1) D (1500 mg day 1) +T (75 mg day 1) +EV
(1.25 mg/kg Days 1 & 8); (Arm 2) D (1500 mg day 1) +EV (1.25 mg/kg Days 1 & 8);
or (Arm 3) no neoadjuvant treatment (SoC). A safety run-in study is included. Follow-
ing radical cystectomy, patients will then receive: (Arm 1) 1 cycle of T on Day 1 plus
9 cycles of D Q4W; (Arm 2) 9 cycles of D Q4W; or (Arm 3) either no adjuvant treat-
ment (observation only) or adjuvant nivolumab in high-risk patients where available
and approved (planned amendment). The dual primary endpoints are pCR and event-
free survival. Secondary endpoints include overall survival, disease-free survival,
pathologic downstaging rate to < pT2, disease-specific survival, quality of life, immu-
nogenicity, and pharmacokinetics. The study is actively enrolling. Clinical trial
information: NCT04960709. Research Sponsor: AstraZeneca.

TPS580 Trials in Progress Poster Session

Adjuvant infigratinib as targeted therapy for patients with muscle-invasive
urothelial carcinoma harboring susceptible FGFR3 genetic alterations: A
randomized, double-blind, placebo-controlled, phase 3 trial (PROOF 302).
First Author: Suzanne Cole, Harold C. Simmons Comprehensive Cancer
Center, Dallas, TX
Background: Radical surgery is the mainstay of treatment for muscle-invasive upper tract
urothelial cancer (UTUC) and urothelial bladder cancer (UBC). However, even when sur-
gery is combined with cisplatin-based (neo)adjuvant chemotherapy, recurrence rates
are high. Many patients (pts) are ineligible for, do not respond to, or refuse cisplatin-
based chemotherapy because of toxicity concerns. Fibroblast growth factor receptor 3
(FGFR3) genetic alterations occur in 21–38% of muscle-invasive UTUC, and in approx.
20% of invasive UBC. Infigratinib (BGJ398) is an ATP-competitive FGFR1–3 selective
oral tyrosine kinase inhibitor that has clinical activity and tolerability in pts with ad-
vanced/metastatic urothelial carcinoma (UC) harboring susceptible FGFR3 alterations.
PROOF 302 was designed to investigate the efficacy and safety of adjuvant infigratinib
in pts with high-risk, muscle-invasive UC (85% UTUC) and susceptible FGFR3 altera-
tions. Methods: PROOF 302 is a global, multicenter, randomized, double-blind, place-
bo-controlled, phase 3 trial (NCT04197986). Eligible pts have high-risk, muscle-
invasive UTUC (85%) or UBC (15%) with susceptible FGFR3 alterations (mutations,
gene fusions or rearrangements) confirmed by FoundationOne CDx test, and are ≤120
days following nephroureterectomy, distal ureterectomy, or cystectomy. The study proto-
col was amended to include pts with carcinoma in situ at surgical margins and those
who refuse cisplatin-based chemotherapy (in addition to pts allowed to enroll if ineligi-
ble for perioperative cisplatin-based chemotherapy). Eligible pts are M0 and have either
disease stage ≥ypT2 and/or yN+ after cisplatin-based neoadjuvant chemotherapy or
≥pT2 pN0–2 or pN+ (UTUC); and ≥pT3 or pN+ (UBC) if not treated with cisplatin-
based neoadjuvant chemotherapy. Pts are randomized 1:1 to receive oral infigratinib
125 mg or placebo QD on days 1–21 of a 28-day cycle for up to 52 weeks (13 cycles)
or until recurrence, unacceptable toxicity, or death. Primary endpoint: centrally re-
viewed disease-free survival (DFS) analyzed via stratified log-rank test and Cox model
(hazard ratio). Secondary endpoints: investigator-reviewed DFS, metastasis-free surviv-
al, overall survival, safety/tolerability. Exploratory endpoints: quality of life, pharmacoki-
netics, determination of the prevalence of genomic alterations and correlation with
features of UC, genomic and proteomic assessment of tumor tissue and cell-free DNA
samples from baseline and at recurrence to identify the predictive/prognostic value of
biomarkers. PROOF 302 is actively enrolling as of Sep 2021. A second Data Monitoring
Committee meeting is planned for Dec 2021. The last pt is expected to complete treat-
ment in 2024. Clinical trial information: NCT04197986. Research Sponsor: QED Ther-
apeutics Inc.
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TROPHY-U-01 cohort 4: Sacituzumab govitecan (SG) in combination with
cisplatin (Cis) in platinum (PLT)-naïve patients (pts) with metastatic
urothelial cancer (mUC). First Author: Scott T. Tagawa, Weill Cornell
Medicine, New York, NY
Background: Cis-based combination chemotherapy regimens with gemcitabine or meth-
otrexate, vinblastine, and doxorubicin are commonly used as initial treatment for mUC.
However, only a fraction of pts maintain a durable response. Alternative Cis-based com-
binations with improved efficacy while maintaining tolerability are needed. SG is an an-
tibody-drug conjugate (ADC) composed of an anti-trophoblast cell-surface antigen-2
(Trop-2) antibody coupled to SN-38 (a topoisomerase-I inhibitor) via a proprietary hy-
drolyzable linker. In vitro/in vivo urinary bladder cancer models suggest that the combi-
nation of SG and Cis resulted in additive antitumor activity over either agent alone (data
on file). In the phase 2 registrational TROPHY-U-01 study, SG monotherapy resulted in
a 27% objective response rate (ORR) and a median overall survival (OS) of 10.9 months
with a manageable, mostly non–Cis-overlapping toxicity profile in heavily pretreated pts
with mUC (Tagawa et al, J Clin Oncol. 2021). These results led to accelerated approval
of SG by the FDA in 2021 for pts with locally advanced or mUC who previously received
PLT-containing chemotherapy and a checkpoint inhibitor. We hypothesized that SG and
Cis in combination may improve efficacy/safety over available first-line mUC regimens.
TROPHY-U-01 Cohort 4 study will evaluate the safety, tolerability, and clinical activity
of this novel combination. Methods: TROPHY-U-01 (NCT03547973) is a multicohort,
open-label, global phase 2 trial. Cohort 4 will evaluate combination SG and Cis in PLT-
naive pts with mUC or unresectable locally advanced disease. Key eligibility require-
ments include Eastern Cooperative Oncology Group performance status 0–1; no prior
anticancer monoclonal antibody or ADC therapy within 4 weeks of study drug initiation;
no history of active interstitial lung disease or noninfectious pneumonitis; adequate he-
matologic, hepatic, and renal function. Pts will be treated with Cis at 70 mg/m2 on day
1 of a 21-day cycle (if creatinine clearance [CrCl] ≥60 mL/min) or at a split dose of Cis
at 35 mg/m2 on days 1 and 8 of a 21-day cycle (if CrCl 50-59 mL/min) followed by SG
(5, 7.5, or 10 mg/kg) on days 1 and 8 of a 21-day cycle. The recommended phase 2
dose will be the dose in which ≤30% dose-limiting toxicities are noted in cycle 1. Com-
bination therapy will continue for up to 6 cycles, followed by SG and avelumab mainte-
nance given until progression. Prophylactic granulocyte colony-stimulating factor is not
allowed in cycle 1 of the safety lead-in phase. Primary endpoint is ORR per RECIST
v1.1 by blinded independent central review (BICR). Secondary endpoints include pro-
gression-free survival, duration of response, and clinical benefit rate per BICR and in-
vestigator assessment. OS and safety will be assessed. Enrollment is ongoing; ~60 pts
expected across ~30 sites in North America and Europe. Clinical trial information:
NCT03547973. Research Sponsor: Gilead Sciences, Inc.

TPS582 Trials in Progress Poster Session

TROPiCS-04: Study of sacituzumab govitecan (SG) in patients (pts) with
locally advanced (LA) unresectable or metastatic urothelial cancer (mUC)
that has progressed after prior platinum (PLT) and checkpoint inhibitor (CPI)
therapy. First Author: Christof Vulsteke, Integrated Cancer Center in
Ghent, Maria Middelares, and Center for Oncological Research (CORE),
University of Antwerp, Ghent, Belgium
Background: Treatment options are limited for pts with LA unresectable or mUC
who progress after prior PLT-based and CPI therapies. SG is an antibody-drug
conjugate (ADC) composed of an anti-trophopblast cell surface antigen 2 (Trop-
2) antibody coupled to SN-38 (a topoisomerase-I inhibitor) via a proprietary hy-
drolyzable linker. In the phase 2 registrational study TROPHY-U-01
(NCT03547973), SG demonstrated an objective response rate (ORR) of 27%
and median overall survival (OS) of 10.9 months in pts with mUC who progressed
after prior PLT-based and CPI therapies (n = 113; median, 3 prior lines of thera-
py; 84% with ≥1 Bellmunt risk factors; Tagawa et al, J Clin Oncol. 2021). These
results compared favorably with historic data for single-agent chemotherapy
(ORR, ~18%; OS, 9 months; Powles et al. J Clin Oncol. 2021) and led to acceler-
ated approval of SG by the US Food and Drug Administration for pts with LA or
mUC who previously received a PLT-containing chemotherapy and CPI. The
phase 3 TROPiCS-04 trial has been initiated to confirm these findings. Methods:
TROPiCS-04 (NCT04527991) is a global, multicenter, open-label, randomized,
controlled trial in pts with LA unresectable or mUC who progressed after prior
PLT-based and CPI therapies. Key eligibility requirements include Eastern Coop-
erative Oncology Group performance status 0-1; no prior CPI or ADC therapy with-
in 4 weeks of study drug initiation; no history of active interstitial lung disease or
noninfectious pneumonitis; and adequate hematologic, hepatic, and renal func-
tion. Pts will be randomly assigned 1:1 to receive SG 10 mg/kg intravenously (IV)
on days 1 and 8 of 21-day cycles or single-agent treatment of physician’s choice
(paclitaxel 175 mg/m2, docetaxel 75 mg/m2, or vinflunine 320 mg/m2 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 pts
deemed to be receiving clinical benefit per investigator assessment. Approximate-
ly 600 pts will be enrolled across ~280 sites in 3 regions (North America, Europe,
and Asia-Pacific) 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 version 1.1 by
blinded independent central review and investigator assessment), safety, and
quality of life. Study enrollment started in January 2021 and is ongoing with pts
currently enrolled at 30 sites across all 3 regions. Clinical trial information:
NCT04527991. Research Sponsor: Gilead Sciences, Inc.

TPS583 Trials in Progress Poster Session
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A phase 2, multiarm study of anti-CD47 antibody, magrolimab, in
combination with docetaxel in patients with locally advanced or metastatic
solid tumors. First Author: Vivek Subbiah, Department of Investigational
Cancer Therapeutics, Division of Cancer Medicine, The University of
Texas MD Anderson Cancer Center, Houston, TX
Background: Patients with solid tumors who progress on standard chemotherapy
and/or immune checkpoint inhibitors have limited efficacy with existing standard-
of-care chemotherapy options (objective response rates [ORRs] ~10%). These pa-
tients have a significant unmet medical need. Novel agents that can safely enhance
treatment efficacy are urgently needed. Magrolimab is a first-in-class monoclonal
antibody that blocks the macrophage inhibitory immune checkpoint CD47, a “do
not eat me” signal overexpressed on tumor cells. Preclinical studies provide compel-
ling evidence that magrolimab triggers phagocytosis and eliminates cancer cells
from human solid tumors and hematologic malignancies. Magrolimab has demon-
strated clinical activity in both hematologic and solid tumor malignancies. Chemo-
therapeutic agents, including taxanes, enhance prophagocytic signals on tumor
cells, leading to synergistic antitumor activity when combined with magrolimab.
This study (NCT04827576) is evaluating the safety, tolerability, and efficacy of ma-
grolimab with docetaxel in relapsed/refractory (R/R) metastatic urothelial cancer
(mUC), non-small-cell lung cancer (mNSCLC), and small-cell lung cancer (mSCLC).
Methods: This Phase 2, open-label, multi-arm study (NCT04827576) consists of a
safety run-in cohort and a Phase 2 cohort. Eligible patients are ≥18 years old with
chemotherapy- and/or immunotherapy-refractory mUC, mNSCLC, or mSCLC. Ma-
grolimab is administered intravenously (IV) with an initial 1-mg/kg priming dose to
mitigate on-target anemia, followed by a 30-mg/kg dose during cycle 1 (cycles are
21 days) in the safety run-in to identify any dose-limiting toxicities (DLTs) and de-
termine a recommended Phase 2 dose (RP2D). De-escalation may occur for DLTs
per protocol. In Phase 2, following the priming dose on day 1, the highest accept-
able dose of magrolimab will be administered on days 8 and 15 of cycle 1; days 1,
8, and 15 of cycle 2; and day 1 for cycles 3 and beyond. Docetaxel 75 mg/m2 is ad-
ministered IV on day 1 of each cycle for all study participants. Patients may contin-
ue treatment until unacceptable toxicity, progressive disease by RECIST 1.1, or
patient/investigator choice to discontinue. The primary endpoints are incidence of
adverse events (safety and Phase 2 cohorts) and ORR (Phase 2). Secondary end-
points (Phase 2) are progression-free survival, duration of response, and overall sur-
vival. Exploratory endpoints are to evaluate the pharmacodynamic, mechanism of
action, and/or therapeutic response of biomarkers in blood and tumor biopsy sam-
ples and to explore biomarkers that may predict response to therapy. Enrollment be-
gan in August 2021. Planned enrollment is approximately 116 patients, and as of
October 1, 2021 recruitment is ongoing. Clinical trial information: NCT04827576.
Research Sponsor: Gilead Sciences, Inc.
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Trial in progress: A phase 2, randomized, open-label study of trilaciclib with
first-line, platinum-based chemotherapy and avelumab maintenance in
untreated patients with locally advanced or metastatic urothelial carcinoma
(PRESERVE 3). First Author: Guru P. Sonpavde, Lank Center for
Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA
Background: Trilaciclib is an intravenous (IV) CDK4/6 inhibitor that has been shown to
help protect hematopoietic stem and progenitor cells from chemotherapy (CT)-induced
damage (myeloprotection) via transient cell cycle arrest. Trilaciclib is approved in the
US to decrease the incidence of CT-induced myelosuppression (CIM) in adult patients
with extensive-stage small cell lung cancer receiving certain treatment regimens. An
exploratory phase 2 study (NCT02978716) in patients with triple-negative breast can-
cer showed improved overall survival (OS) in patients receiving trilaciclib prior to CT vs
CT alone, regardless of PD-L1 expression. The aim of this exploratory, randomized,
open-label, multicenter, phase 2 trial (PRESERVE 3; NCT04887831) is to assess
whether trilaciclib administered with standard-of-care platinum-based CT and avelu-
mab maintenance can improve antitumor efficacy and reduce CIM versus CT and ave-
lumab without trilaciclib, in patients with locally advanced or metastatic urothelial
carcinoma (mUC). Methods: Adult patients with measurable disease per RECIST v1.1,
no prior systemic treatment for mUC, and ECOG performance status ≤2 will be ran-
domized 1:1 to receive gemcitabine 1000 mg/m2 plus cisplatin 70 mg/m2 or carbo-
platin area under the curve 4.5 (± trilaciclib 240 mg/m2 IV over 30 minutes, ≤4 hours
prior to CT) in 21-day cycles. Patients will receive 4–6 cycles of CT. Those without pro-
gressive disease per RECIST v1.1 can receive avelumab 800 mg maintenance therapy
(± trilaciclib) in 14-day cycles until disease progression, unacceptable toxicity, investi-
gator/patient decision, or end of trial. Patients will be followed for survival. The sample
size was calculated to support the primary endpoint of progression-free survival (PFS),
using a stratified log-rank test accounting for two stratification factors (visceral metas-
tasis and platinum agent [cisplatin/carboplatin]). 63 PFS events will be required to
achieve 77% power to detect a hazard ratio of 0.6 with a 2-sided significance of 0.2,
corresponding to a median PFS of 11.7 months for the trilaciclib arm. Assuming a 10-
month enrollment period, final PFS analysis approximately 22 months after the first
randomization, and 5% loss to follow-up, 90 patients are required for randomization.
PFS will be analyzed in the intention-to-treat population. Secondary endpoints include
objective response rate, disease control rate, PFS during maintenance, OS, multiline-
age myeloprotective effects, and safety/tolerability. Exploratory endpoints will assess
pharmacodynamic parameters, including those related to immune-based mechanisms,
and efficacy by CDK4/6-dependence. Enrollment opened in June 2021. As of Septem-
ber 29, 2021, 8 sites are open, and 1 patient randomized. Clinical trial information:
NCT04887831. Research Sponsor: G1 Therapeutics, Inc. Avelumab was provided by
Pfizer as part of an alliance between Pfizer and the healthcare business of Merck
KGaA, Darmstadt, Germany (CrossRef Funder ID: 10.13039/100009945).
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SGNTUC-019: Phase 2 basket study of tucatinib and trastuzumab in
previously treated solid tumors with HER2 alterations—Urothelial cancer
cohort (trial in progress). First Author: Matt D. Galsky, Division of
Hematology and Medical Oncology, Tisch Cancer Institute, Icahn School
of Medicine at Mount Sinai, New York, NY
Background: Tucatinib, a highly selective HER2-directed tyrosine kinase inhibitor
approved in multiple regions for HER2+ metastatic breast cancer, is being investi-
gated as a novel therapy for metastatic colorectal cancer, gastric cancer, and other
GI tumors. In xenograft models of HER2+ and HER2-mutated tumors, dual target-
ing of HER2 with tucatinib and trastuzumab showed superior activity to either
alone (Kulukian 2020; Peterson 2020). Despite development of several new thera-
pies for metastatic urothelial cancer, most patients do not respond to subsequent
therapies, and majority of patients succumb to the disease, highlighting the need
for additional therapeutic approaches. Given 20%-30% of metastatic urothelial
cancers have molecular alterations of the ErbB family, tucatinib + trastuzumab
warrants further evaluation. SGNTUC-019 (NCT04579380) is a multi-cohort,
open-label, international Phase 2 study evaluating tucatinib + trastuzumab in pa-
tients with previously treated solid tumors displaying HER2+ or HER2-mutated
solid tumors, including a cohort with locally advanced or metastatic urothelial can-
cer (UC). Methods: Eligible patients must have HER2+ or HER2-mutated locally
advanced or metastatic solid tumors, with progression on or after the last systemic
therapy for advanced disease. Additionally, patients must have an ECOG PS ≤1,
adequate hepatic, hematologic, renal, and cardiac function, and no prior exposure
to HER2-directed therapy in the UC cohort. For eligibility, HER2 alterations can be
demonstrated by HER2 overexpression/amplification in tumor tissue by prior IHC/
ISH, or by HER2 amplification/mutation in prior or pre-screening NGS assay of
ctDNA or prior tissue NGS assay. The HER2 overexpression/amplification UC co-
hort will enroll 12 response-evaluable patients per RECIST 1.1. If ≥2 responses
are observed, the cohort will be expanded to 30. Patients with HER2-mutated UC
will be enrolled into a cohort of 30 patients with HER2-mutated solid tumors (ex-
cept breast and non-squamous non-small cell lung cancers). The primary objective
is antitumor activity, with confirmed ORR as the primary endpoint, and disease
control rate, duration of response, PFS, and OS as secondary efficacy endpoints.
Patients will receive tucatinib 300 mg orally twice daily and trastuzumab 8 mg/kg
intravenous on Cycle 1 Day 1 and 6 mg/kg q21 days from Cycle 2 Day 1. Disease
assessments per RECIST 1.1 will occur q6 weeks for 24 weeks, then q12 weeks.
Trough concentrations of tucatinib will be evaluated in Cycles 2-6, with a peak
concentration sampled in Cycle 3. Quality of life will be evaluated q2 cycle using
EQ-5D-5L. Sites are currently enrolling within the US, EU, and Asia Pacific.
Clinical trial information: NCT04579380. Research Sponsor: Seagen Inc.
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Study EV-103 cohort L: Evaluating perioperative enfortumab vedotin
monotherapy in cis-ineligible muscle invasive bladder cancer (MIBC) (trial in
progress). First Author: Christopher J. Hoimes, Duke Cancer Center,
Durham, NC

Background: The current standard of care for patients (pts) with newly diag-
nosed MIBC is neoadjuvant cisplatin (cis)-based chemotherapy followed by
radical cystectomy and pelvic lymph node dissection (RC+PLND). For the
20-50% pts who are cis-ineligible, the current standard of care is RC+PLND
alone (Galsky Future Oncol 2021). Adjuvant therapy is currently recom-
mended for cis-ineligible patients with high-risk features at cystectomy. Due
to the high rates of recurrence in cis-ineligible pts with RC+PLND alone,
there is a need to develop new therapies in this setting. Enfortumab vedotin
(EV), an antibody-drug conjugate, delivers the microtubule-disrupting agent
monomethyl auristatin E to cells expressing Nectin-4, which is highly ex-
pressed in urothelial cancer. In EV-301, a phase 3 study, EV showed an
overall survival (OS) benefit vs chemotherapy in pts with locally advanced
(la) or metastatic urothelial carcinoma (mUC) who had previously received
platinum-based therapy and a PD-1 or PD-L1 inhibitor (Powles NEJM
2021). EV has also demonstrated activity and a tolerable safety profile in
cis-ineligible pts with la/mUC (Yu Lancet Oncol 2021). Given the efficacy of
EV in la/mUC, it is being evaluated as perioperative therapy in cis-ineligible
MIBC in EV-103 cohort L. Methods: Study EV-103 (NCT03288545) la/
mUC and MIBC cohorts were described previously (Hoimes ASCO 2019;
Hoimes ASCO-GU 2020). Cohort L was added to evaluate EV monotherapy
(n = 50) as perioperative therapy in cis-ineligible pts with MIBC (cT2-
T4aN0M0 or cT1-T4aN1M0). Eligible pts are previously untreated for
MIBC, ECOG 0-2, have CrCl ≥30 mL/min, and are medically fit for and agree
to undergo curative intent RC+PLND. Pts with pT1 disease are eligible only
if they have N1 disease. Pts receive 3 cycles of neoadjuvant EV (1.25 mg/kg
IV) on Days 1 and 8 of each 3-week cycle, followed by RC+PLND and then 6
cycles of adjuvant EV starting 8 weeks post-RC on the same schedule. Path-
ological complete response rate per central pathology review is the primary
endpoint. Secondary endpoints include event-free survival and disease-free
survival by blinded independent central review and investigator, pathologi-
cal downstaging rate per central pathology review, OS, safety and tolerabili-
ty. Cohort L is currently enrolling pts in the US and Canada. Clinical trial
information: NCT03288545. Research Sponsor: Seagen Inc.
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Sacituzumab govitecan (SG) plus enfortumab vedotin (EV) for metastatic
urothelial carcinoma (UC) progressing on platinum-based chemotherapy and
PD1/L1 inhibitors (ICB): Double antibody drug conjugate (DAD) phase I trial.
First Author: Bradley Alexander McGregor, Dana-Farber Cancer Institute,
Boston, MA
Background: There have been multiple advances in therapy of advanced urothelial
carcinoma following platinum and ICB; SG and EV are both FDA approved in this
space though durations of response are short and overall survival limited at < 13
months. Given different mechanisms of action, non-overlapping toxicities and po-
tential for synergy, EV and SG is hypothesized to have manageable toxicities and
demonstrate additive anti-tumor activity. Methods: NCT04724018 is a single-
center (Dana-Farber/Harvard Cancer Center), open-label, non-randomized phase I
trial using a Bayesian Optimal Interval design. SG and EV agents are administered
intravenously (IV) on days 1 and 8 every 3 weeks (1 cycle) until progression or in-
tolerable toxicities. Laboratory evaluation is performed on days 1 and 8 every cy-
cle with additional blood collected throughout treatment for pharmacokinetic and
antidrug antibody studies. Imaging is performed at baseline and every 6 weeks for
the first 4 cycles followed by every 9 weeks thereafter. Up to 4 dose levels of the
combination of SG and EV are studied with a starting dose of SG of 8 mg/kg and
EV of 1 mg/kg (dose level 1) with additional dose escalations outlined in table.
Dose de-escalation of SG to 6 mg/kg with the starting dose of EV 1 mg/kg (dose
level -1) is permitted. A total of 3 to 18 patients are expected to be enrolled in
current dose level depending on dose limiting toxicities (DLTs). DLT is assessed
during cycle 1 of therapy and toxicities are captured up to 4 weeks after the last
dose of therapy and being defined by ≥1 of the following: neutropenic fever,
thrombocytopenic bleeding, grade 3 neuropathy, of any duration and any other
grade ≥3 non-hematologic toxicity to include hyperglycemia (except alopecia)
lasting >1 week or requiring >3 weeks interruption of therapy or dose reduction.
The first patient per 3-patient cohort is required to complete 1 full cycle (3
weeks) before additional patients can be enrolled in that cohort. Therefore, up to
24 patients may be accrued. Trial continues to enroll at dose level one. Clinical
trial information: NCT04724018. Research Sponsor: Gilead.

# of Patients Dose Level SG (D1, 8 q3wks) EV (D1, 8 q3wks)

3-18 1 (starting doses) 8 mg/kg 1.0 mg/kg (maximum dose 100 mg)

3-18 2 8 mg/kg 1.25 mg/kg (maximum dose 125 mg)

3-18 3 10 mg/kg 1.25 mg/kg (maximum dose 125 mg)

3-18 - 1 6 mg/kg 1.0 mg/kg (maximum dose 100 mg/kg)
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Study EV-302: A two-arm, open-label, randomized controlled phase 3 study
of enfortumab vedotin in combination with pembrolizumab versus
chemotherapy in previously untreated advanced urothelial carcinoma (aUC)
(trial in progress). First Author: Michiel Simon Van Der Heijden,
Netherlands Cancer Institute, Amsterdam, Netherlands
Background: Platinum-based chemotherapy is standard first line (1L) therapy for
aUC. Maintenance therapy may be offered for patients (pts) who do not progress
on 1L chemotherapy. However, not all pts are eligible for maintenance therapy,
with many succumbing to their disease prior to 2L. Therefore, there is a persistent
unmet need for safe and effective drug combinations in the 1L setting. Enfortu-
mab vedotin (EV) is a Nectin-4 directed antibody-drug conjugate (ADC) com-
prised of a fully human mAb conjugated to the microtubule-disrupting agent,
monomethyl auristatin E (MMAE), via a protease-cleavable linker. EV has previ-
ously shown an OS benefit vs chemotherapy in pts with locally advanced or meta-
static urothelial carcinoma who had previously received platinum-based therapy
and a PD-(L)1 inhibitor (Powles NEJM 2021). EV is FDA-approved in this and
other settings (PADCEV, Seagen Inc., 2021). Preclinical studies showed that
MMAE containing ADCs, including EV, induce evidence of immunogenic cell
death and can enhance anti-tumor immunity, thereby laying the foundation for
EV-PD-1/PD-L1 inhibitor combination (Liu Cancer Res 2020; Cao Can Res
2016). EV-302 will evaluate the efficacy and safety of EV+pembrolizumab
(EV+P) combination vs gemcitabine+cisplatin (gem+cis) or carboplatin (carbo) in
pts with previously untreated aUC. Methods: EV-302/KN-A39 (NCT04223856)
evaluates EV+P combination vs gem+cis or carbo in previously untreated pts with
aUC. Eligibility criteria include pts with measurable disease, an ECOG status of
≤2, and eligible to receive EV, P, and cis or carbo. EV+P combination includes EV
(1.25 mg/kg) administration on Days 1 and 8 with P (200 mg) on Day 1. Gem+cis
or carbo includes: gem (1000 mg/m2) on Days 1 and 8; and cis (70 mg/m2) or
carbo (AUC 4.5 or 5) on Day 1 of every 3-wk cycle. Randomization is 1:1 with
stratification factors: cis eligibility, PD-L1 expression, and liver metastases. The
primary endpoints are PFS and OS for EV+P compared to gem+cis or carbo. Other
endpoints include ORR, duration of response, disease control rate, AEs, patient
reported outcomes, PK, and biomarkers. The study opened March 2020 with
sites actively enrolling globally. Clinical trial information: NCT04223856.
Research Sponsor: Seagen Inc., Astellas Pharma, Inc., and Merck & Co., Inc.
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An open-label, phase 2 study of personalized approach with perioperative
immunotherapy for bladder preservation in muscle-invasive urothelial
bladder carcinoma (MIBC). First Author: Andrea Necchi, Vita-Salute San
Raffaele University and IRCCS San Raffaele Hospital, Milan, Italy
Background: Radical cystectomy (RC) without neoadjuvant chemotherapy is standard-
of-care for cisplatin (cis)-ineligible pts (and those refusing cisplatin) with MIBC. Check-
point inhibitors (CPIs) are being actively explored in the perioperative setting. CPIs
documented a 42% pathologic complete response-rate (ypT0N0) in our previous trial
(PURE-01, NCT02736266). In this trial, programmed cell-death ligand-1 (PD-L1) ex-
pression was associated with ypT0N0 response (Necchi A, et al. Eur Urol. 2019), and a
cohort of PD-L1+ pts who refused RC are still alive at long-term follow-up (Bandini, Ann
Oncol 2020). Initial data from trials aimed at delivering a systemic therapy while spar-
ing any local therapy on the bladder tumor in highly-selected pts are promising (Galsky,
2021, Geynisman, 2021). Sasanlimab (SASI) is a humanized, hinge region–stabilized
(21) IgG4 mAb directed against human PD-1. Sasanlimab is currently being tested sub-
cutaneously (SQ) in a phase III study in non-MIBC. Our hypothesis is that SASI can be
offered in PD-L1+ pts as an exclusive therapeutic option instead of any additional treat-
ment, after a clinical complete response (cCR) with an induction phase. Methods: This
is a Phase 2, open-label, non-randomized, single-cohort study in pts with MIBC who are
ineligible or unwilling to receive cisplatin-based neoadjuvant chemotherapy. The study
will include pts with a PD-L1 CPS≥10% in tumor biopsy.Other key inclusion criteria:
UC histology, an ECOG PS 0�1. Cis-ineligibility is defined as one of the following: glo-
merular filtration rate ≥30 but < 60 mL/min, or CTCAE v5 ≥grade 2 hearing loss or pe-
ripheral neuropathy. Key exclusion criteria: clinical evidence of ≥N1 or metastatic
disease or UC in upper urinary tract; prior systemic therapy, radiation therapy, or prior
RC. Pts will undergo a transurethral resection of the bladder (TURBT), a CT scan, and a
18FDG-PET/CT scan. SASI will be administered SQ at the recommended dose of 300mg
for a total of 3 cycles every 4 weeks prior to redo-TURBT. Pts who will achieve a cCR
(i.e., no evidence of residual viable tumor at re-TURBT sample, urinary cytology and im-
aging tests) will receive additional SASI treatment for a total period of 12 months, every
4 weeks. Pts with non-CR will be excluded from the study and start treatment according
to guidelines or investigator preference. Primary endpoint: event-free survival (EFS).
Secondary endpoint: proportion of cCR. According to Simon’s 2-stage MinMax design, a
total of 55 pts will be included, and we anticipate the need for enrolling 110 pts for the
neoadjuvant phase of the study. This assumption will correspond to the need for screen-
ing approximatively 220 pts onto this trial. Exploratory analyses will include: artificial
intelligence through multiparametric bladder MRI/PET, and ctDNA analyses pre-post
neoadjuvant period. Clinical trial information: 2021-001649-10. Research Sponsor:
Ospedale San Raffaele, Pharmaceutical/Biotech Company.
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Randomized phase II trial of gemcitabine, avelumab and carboplatin versus
no neoadjuvant therapy preceding surgery for cisplatin-ineligible muscle-
invasive urothelial carcinoma (MIUC): SWOG GAP trial (S2011). First
Author: Guru P. Sonpavde, Lank Center for Genitourinary Oncology,
Dana-Farber Cancer Institute, Boston, MA
Background: Neoadjuvant cisplatin-based combination chemotherapy improves sur-
vival in cisplatin-eligible patients (pts) with muscle invasive bladder cancer (MIBC).
An unmet need exists in cisplatin-ineligible pts with MIUC who are offered upfront
surgery. Neoadjuvant immune checkpoint inhibitors (ICIs) have been demonstrated
to be safe and active although the benefit may not extend to the majority of pts. The
combination of GCa and an ICI has been demonstrated to be safe and active in cis-
platin-ineligible metastatic urothelial carcinoma. In the neoadjuvant setting, combi-
nation GCa and an ICI may improve outcomes across a broad group of MIUC by
delivering early systemic therapy to pts with cisplatin-ineligible MIUC. We hypothe-
sized that the combination of GCa and avelumab, a PD-L1 inhibitor, may improve
pathologic complete remissions (pCR) and long-term outcomes compared to upfront
surgery for MIUC (S2011, NCT04871529). Methods: This multicenter, randomized
(1:1), open-label phase II trial is comparing the combination of GCa and avelumab
(Arm A) as neoadjuvant therapy vs. upfront surgery (Arm B) for pts with cisplatin-inel-
igible MIUC including MIBC and high-risk upper tract urothelial carcinoma (UTUC).
Adjuvant therapy following radical cystectomy, nephroureterectomy or ureterectomy
is deferred to investigator discretion in both arms. Eligible pts include those with
MIBC or high-grade UTUC with a predominant urothelial component who are cisplat-
in-ineligible (≥1 of: Zubrod performance status [PS] = 2, creatinine clearance [CrCl]
30 to < 60 ml/min, neuropathy > grade 1, hearing loss > grade 1, congestive heart
failure > grade 2). The primary objective is pCR. The stratification factors include
clinical stage (cT2N0M0 vs cT3-4aN0M0), Zubrod-PS (0-1 vs 2), CrCl (30 to < 60
vs ≥ 60 ml/min). With 178 evaluable pts, the trial will have a power of 90% (using a
1-sided alpha 0.05) to detect pCR rate improvement from 15% to 35%. The second-
ary objectives are toxicities, resectability rates, surgical complications, event-free sur-
vival (EFS) and overall survival (OS). Correlative studies include tumor molecular
profiling, blood immune studies, circulating tumor-DNA profiling and radiomics. Arm
A receives gemcitabine 1000 mg/m2 IV days 1, 8 every 3 weeks x 4 cycles, carbopla-
tin AUC 4.5 (escalated to AUC 5 from cycle 2 if tolerated in cycle 1) IV day 1 every 3
weeks x 4 cycles and avelumab 800 mg IV day 1 every 2 weeks x 6 cycles. Surgery is
performed 4-8 weeks after the last neoadjuvant administration. The trial is funded by
NIH/NCI grants U10CA180888, U10CA180819, U10CA180821, U10CA180820,
U10CA180868, and in part by EMD Serono, as part of an alliance between the
healthcare business of Merck KGaA, Darmstadt, Germany (CrossRef Funder ID:
10.13039/100009945) and Pfizer. Clinical trial information: NCT04871529.
Research Sponsor: U.S. National Institutes of Health, Pharmaceutical/Biotech
Company.
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Attamage-A1: Phase I/II study of autologous CD8+ and CD4+ transgenic t
cells expressing high affinity MAGE-A1-specific T-cell receptor (TCR)
combined with anti-PD(L)1 in patients with metastatic MAGE-A1 expressing
cancer. First Author: Michael Thomas Schweizer, University of
Washington, Fred Hutchinson Cancer Research Center, Seattle, WA
Background: Adoptive cellular therapies can lead to durable responses in treatment refractory
leukemias and lymphomas; however, these approaches are still in early stage development for
metastatic solid tumors. FH-MagIC TCR-T is an autologous CD8+ and CD4+ T cell product
transduced with a transgenic T cell receptor (TCR) targeting MAGE-A1. MAGE-A proteins are
classified within the “testis restricted” cancer testis antigens and are broadly expressed in a
wide range of malignancies, including urothelial carcinomas, triple negative breast cancers
(TNBCs) and non-small cell lung cancers (NSCLCs). Importantly, MAGE-A1 is undetectable in
most normal tissues exclusive of the immune privileged testes, thereby making MAGE-A1 an
ideal target for T cell immunotherapy approaches. Of note, FH-MagIC TCR-T is specific to the
Class I HLA A*02:01-restricted MAGE-A1 epitope. Based on preclinical studies testing FH-
MagIC-T in MAGE-A1 expressing tumor models, we have launched a Phase I/II study evaluating
this autologous transgenic TCR therapy. Methods: This is a Phase I/II study testing FH-MagIC
TCR-T cells in patients with metastatic urothelial carcinoma, TNBC or NSCLC. Eligible patients
must have HLA type HLA-A*02:01 and demonstrate expression of MAGE-A1 on archival tumor
tissue (≥1+ by immunohistochemistry). Patients must have been offered or received: i) anti-
PD(L)1 therapy; ii) enfortumab vedotin (urothelial carcinoma patients); and iii) FDA-approved
targeted therapies (e.g. NSCLC patients with actionable mutations in EGFR, ROS1, etc.). For
each dose level (DL) in the Phase 1 portion, 1 patient will be treated without lymphodepletion
(LD). If no dose limiting toxicities (DLT) are observed, the next 3 patients will receive LD with
cyclophosphamide 300mg/m2 and fludarabine 30mg/m2 IV days -4 to -2 before T cell infusion.
The first 4 patients will be treated at DL1: 1 x 109 cells. If no DLTs are observed, the next 4 pa-
tients will be treated at DL2: 5 x 109 cells. Otherwise, if a DLT is observed at DL1, the next 4
patients will be treated at DL-1: 5 x 108 cells. The Phase 2 portion of the trial will test FH-Mag-
IC-TCR T cell product at the RP2D with the addition of standard of care anti-PD(L)1 therapy.
Primary objectives are to assess safety (Phase 1) and radiographic response rate (Phase 2) per
RECIST v1.1. Secondary objectives will evaluate progression free survival, overall survival, per-
sistence of transgenic T cells in peripheral blood and migration into tumor tissue. For the Phase
2 portion, we assume a 5% null response rate (H0). If the true response rate with TCR-trans-
duced cells is 25% (H1), 15 patients will yield 84% power at a one-sided alpha = .05. Clinical
trial information: NCT04639245. Research Sponsor: SignalOne Bio.
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SunRISe-1: Phase 2b study of TAR-200 plus cetrelimab, TAR-200 alone, or
cetrelimab alone in participants with high-risk nonmuscle-invasive bladder
cancer unresponsive to Bacillus Calmette-Gu�erin who are ineligible for or
decline radical cystectomy. First Author: Michiel Simon Van Der Heijden,
Netherlands Cancer Institute, Amsterdam, Netherlands
Background: Treatment options are limited for patients with high-risk non-muscle-invasive blad-
der cancer (HR-NMIBC) unresponsive to intravesical bacillus Calmette–Gu�erin (BCG). TAR-
200 is an intravesical drug delivery system for local continuous release of gemcitabine within
the bladder. The current study will assess the rate of complete response (CR) upon treatment
with TAR-200 + systemic cetrelimab (CET [anti–PD-1 antibody]), TAR-200, and CET in BCG-
unresponsive participants with HR-NMIBC who are ineligible for or decline radical cystectomy
(RC).Methods: SunRISe-1 (NCT04640623) is an open-label, parallel-group, multicenter phase
2b study designed to assess the efficacy and safety of TAR-200 + CET, TAR-200 alone, and
CET alone in participants with BCG-unresponsive HR-NMIBC. Eligible participants are aged ≥
18 years with ECOG PS 0, 1, or 2 and recurrent or persistent histologically confirmed HR-
NMIBC (carcinoma in situ) with or without papillary disease (T1, high-grade Ta), who have
been diagnosed within 12 months of last BCG treatment and are ineligible for or declined RC.
Participants (N�200) are randomized 2:1:1 to receive TAR-200 + CET (Cohort 1, n�100),
TAR-200 (Cohort 2, n�50), or CET (Cohort 3, n�50). In Cohorts 1 and 2, participants receive
intravesical TAR-200 every 3 weeks through Week 24, and every 12 weeks thereafter until
Week 96. In Cohorts 1 and 3, participants receive CET until Week 78. Primary disease assess-
ments (cystoscopy, urine cytology, transurethral resection of bladder tumor [TURBT], and mag-
netic resonance imaging/computed tomography) are made at baseline; subsequent cystoscopy
and centrally read urine cytology are performed every 12 weeks through Year 2, every 24 weeks
until end of Year 3, and in Year 4 and Year 5 in accordance with institutional standards of care.
TURBT is conducted at 24 and 48 weeks. The primary end point for the 3 cohorts is overall CR
rate at any time point. Secondary end points include duration of response (ie, from time of first
CR achieved to first evidence of recurrence, progression, or death [whichever is earlier] for par-
ticipants who achieve a CR), overall survival, PK immunogenicity of cetrelimab, safety and tol-
erability, and patient-reported outcomes. Exploratory end points include incidence and time to
cystectomy (measured from randomization to date of cystectomy), biomarkers, and health care
resource utilization. This study opened in January 2021 and is enrolling participants at �165
study sites worldwide. Currently, the study is active in 13 countries with 12 participants en-
rolled as of September 12, 2021. Clinical trial information: NCT04640623. Research Spon-
sor: Janssen Research & Development, LLC.
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EA8185: Phase 2 study of bladder-sparing chemoradiation (chemoRT) with
durvalumab in clinical stage III, node positive urothelial carcinoma
(INSPIRE), an ECOG-ACRIN/NRG collaboration. First Author: Monika
Joshi, Penn State Cancer Institute, Hershey, PA
Background: Patients [pts] withlymph node positive (LN+), non-metastatic bladder can-
cer (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 de-
termine the role of concurrent and adjuvant durvalumab (durva) in this patient popula-
tion when treated with induction chemotherapy (IC) followed by concurrent chemoRT.
Methods: This is a randomized phase II study that is enrolling BC pts with stage III [N1-
3 M0], 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 ≥1.0 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 c) 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 re-
sponse [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 che-
moRT + durva arm who have a CR or clinical benefit (>T0 and ≤T2 in bladder per cys-
toscopy, 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 cystec-
tomy. This study is designed to detect an absolute improvement of 25% in clinical CR
between both arms (37.5% to 62.5%). The accrual goal is 114, assuming 10% drop
out + anticipating that 20% chemotherapy-naïve pts will progress post IC, and 92
evaluable pts that will provide 81% power to detect this difference using a Fisher’s ex-
act test. 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. We expanded
eligibility to include N3 in 9/2021. INSPIRE is the first prospective study designed for
only LN+ BC and will define both short-term and long-term outcomes for bladder spar-
ing in this patient population and has the potential to define a new treatment strategy
for stage III BC. Clinical trial information: NCT04216290. Research Sponsor: U.S. Na-
tional Institutes of Health.

TPS595 Trials in Progress Poster Session

Phase Ib trial of erdafitinib (E) combined with enfortumab vedotin (EV)
following platinum and PD-1/L1 inhibitors for metastatic urothelial
carcinoma (mUC) with FGFR2/3 genetic alterations (GAs). First Author:
Rohit K. Jain, H. Lee Moffitt Cancer Center, Tampa, FL
Background: Erdafitinib and enfortumab vedotin are available treatment options
in mUC patients with somatic FGFR2/3 GAs after progression on platinum-based
chemotherapy and PD-1/L1 inhibitors. However, due to decline in their clinical
condition, the sequential delivery of these agents is challenging. Tubulin antago-
nists induce a G2-M cell-cycle block, while FGFR inhibitors cause a G1 block,
with studies suggesting that their combination may be additive or synergistic.
Retrospective studies suggest that the activity of EV is not compromised by so-
matic FGFR2/3 GAs. Hence, there is rationale to evaluate the feasibility of the
combination of EV and E, to overcome the difficulties of resistance and sequenc-
ing these agents in mUC patients with FGFR2/3 GAs. Methods: This is a phase Ib,
single arm, multicenter study in patients with mUC harboring somatic FGFR2/3
GAs who have progressed after platinum and PD-1/L1 inhibitor therapies with en-
rollment of up to 30 patients. Pts are required to have predominant urothelial
component, ECOG-PS 0-2, neuropathy ≤ grade 1 and no ophthalmologic condi-
tions precluding treatment with E. FGFR2/3 GAs may be identified by tumor tis-
sue or circulating tumor (ct)-DNA profiling. The primary objective is feasibility
and establishing a recommended phase-2 dose (RP2D). Secondary objectives in-
clude objective response rate, duration of response, progression-free survival and
overall survival. The dose-escalation component will enroll up to 18 pts with 3+3
design (dosing cohorts in table), followed by dose-expansion component of 12
pts. The dose limiting toxicities (DLTs) will be evaluated using a sequential
Bayesian toxicity monitoring that allows a maximum DLT rate of 0.33 during the
dose-expansion phase. Exploratory biomarker analyses will be performed includ-
ing 1) tumor PD-L1, Nectin-4 assessment by immunohistochemistry and associa-
tion with response 2) ct-DNA evaluation at baseline and progression to evaluate
resistance pathways 3) pharmacokinetic studies will assess plasma levels of E
and free monomethyl auristatin-E (MMAE). This is led by North American Star
Consortium as part of Experimental Therapeutics. Clinical trial information:
NCT04963153. Research Sponsor: U.S. National Institutes of Health.

Dose Level

Dose

Cycle LengthE EV

-1 8 mg PO QD 0.75 mg/kg IV (maximum dose 75 mg) D1,8,15 28 days

1 8 mg PO QD 1 mg/kg IV (maximum dose 100 mg) D1,8,15

2 8 mg PO QD 1.25 mg/kg IV (maximum dose 125 mg) D1,8,15

TPS596 Trials in Progress Poster Session

PIVOT IO 009: A phase 3, randomized study of neoadjuvant and adjuvant
nivolumab (NIVO) plus bempegaldesleukin (BEMPEG; NKTR-214) versus
NIVO alone versus standard of care (SOC) in patients (pts) with muscle-
invasive bladder cancer (MIBC) who are cisplatin (cis)-ineligible. First
Author: Petros Grivas, University of Washington, Seattle, WA
Background: Radical cystectomy (RC) without neoadjuvant chemotherapy remains
SOC for cis-ineligible pts (and those refusing cis) with MIBC and T1-T4aN1 disease.
Yet, many pts progress to incurable, metastatic disease. Preventing disease recur-
rence for these pts remains an unmet need. Immune checkpoint inhibitors (ICIs)
are approved in Bacillus Calmette-Gu�erin-unresponsive carcinoma in situ, in the ad-
juvant and metastatic urothelial cancer (UC) settings, and are being actively ex-
plored in the perioperative setting. In phase 2 single-arm trials, neoadjuvant ICIs
showed promising pathologic complete response (pCR) rates (approximately
30%–40%). The phase 3 CheckMate 274 study showed improved disease-free sur-
vival with adjuvant NIVO vs placebo in MIBC. BEMPEG, an immunostimulatory in-
terleukin-2 (IL-2) cytokine prodrug, is engineered to deliver a controlled, sustained,
and preferential signal to the clinically validated IL-2 pathway. Preferential binding
of BEMPEG to the IL-2 heterodimeric receptor (IL-2Rbc) activates and expands
CD8+ T cells and natural killer cells over immunosuppressive regulatory T cells. The
combination of BEMPEG + NIVO demonstrated deep responses and a tolerable safe-
ty profile in pts with metastatic UC in the phase 1/2 PIVOT-02 trial and is being fur-
ther explored in the phase 2 PIVOT-10 (NCT03785925) study. The PIVOT IO 009
study, presented here, aims to evaluate the hypothesis that perioperative treatment
with BEMPEG + NIVO will provide higher pCR and longer event-free survival (EFS)
vs SOC in cis-ineligible pts with MIBC and T1-T4aN1 disease. Methods: PIVOT IO
009 (NCT04209114) is an open-label, phase 3 trial of 540 cis-ineligible pts with
MIBC and T1-4aN1 disease, who will be randomized 1:1:1 to receive SOC, neoadju-
vant and adjuvant BEMPEG + NIVO, or neoadjuvant and adjuvant NIVO alone. Strat-
ification factors include clinical stage (T2N0 vs T3-T4aN0 vs T1-T4aN1) and tumor
cell PD-L1 status. Key inclusion criteria: adults with MIBC and T1-T4aN1 disease
deemed eligible for RC and ECOG PS 0–1. Cis-ineligibility is defined as one of the
following: glomerular filtration rate ≥30 but < 60 mL/min, or ≥grade 2 hearing loss
or peripheral neuropathy. Key exclusion criteria: clinical evidence of ≥N2 or meta-
static disease or UC in the upper urinary tract; prior systemic therapy, radiation ther-
apy, or prior surgery for bladder cancer other than TURBT or biopsies. Primary
endpoints: pCR rate (pT0N0) of neoadjuvant BEMPEG + NIVO vs no neoadjuvant
therapy (SOC), and EFS of neoadjuvant and adjuvant BEMPEG + NIVO vs SOC. Sec-
ondary endpoints: pCR rate of neoadjuvant NIVO vs SOC; EFS of neoadjuvant and
adjuvant NIVO vs SOC; overall survival and safety in each treatment arm vs SOC.
The study is currently recruiting pts. Clinical trial information: NCT04209114.
Research Sponsor: Bristol Myers Squibb.
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Randomized comparator-controlled study evaluating efficacy and safety of
pembrolizumab plus Bacillus Calmette-Gu�erin (BCG) in patients with high-
risk nonmuscle-invasive bladder cancer (HR NMIBC): KEYNOTE-676 cohort
B. First Author: Ashish M. Kamat, The University of Texas MD Anderson
Cancer Center, Houston, TX
Background: Cohort A of the phase 2 KEYNOTE-057 study showed that pembroli-
zumab monotherapy provided effective antitumor activity and acceptable safety
in patients with BCG-unresponsive HR NMIBC with carcinoma in situ (CIS). Pem-
brolizumab in combination with BCG at earlier stages of HR NMIBC might provide
benefit superior to that of BCG monotherapy. The open-label, comparator-con-
trolled, phase 3 KEYNOTE-676 study (NCT03711032) will be conducted to in-
vestigate the efficacy and safety of pembrolizumab + BCG versus BCG
monotherapy in patients with HR NMIBC. Cohort A will enroll patients with per-
sistent or recurrent HR NMIBC after BCG induction. Cohort B is a new, randomly
assigned cohort that will help evaluate pembrolizumab + BCG in BCG treatment–-
naive patients who either never received BCG treatment or received BCG treat-
ment > 2 years before enrollment. Methods: Cohort B of KEYNOTE-676 will
enroll approximately 975 patients with blinded independent central review
(BICR)–confirmed HR NMIBC (T1, high-grade Ta CIS) and Eastern Cooperative
Oncology Group performance status score 0-2 who underwent cystoscopy/trans-
urethral resection of bladder tumor ≤12 weeks before randomization and had not
received BCG within the past 2 years. Patients will be randomly assigned 1:1:1 to
receive pembrolizumab 400 mg intravenously (IV) every 6 weeks (Q6W) + BCG re-
duced maintenance (≤6 months), pembrolizumab 400 mg IV Q6W + BCG full
maintenance (≤18 months), or BCG monotherapy (BCG full maintenance). Strati-
fication factors include NMIBC stage (CIS or no CIS) and PD-L1 expression (com-
bined positive score [CPS] ≥10 or CPS < 10), determined by central laboratory.
Disease status will be assessed by use of cystoscopy, urine cytology, and biopsy
(as applicable) every 12 weeks (Q12W) through year 2, then every 24 weeks
through year 5; imaging with computed tomography urography will occur every 72
weeks. Adverse events (AEs) will be monitored throughout the study and up to 30
days after cessation of study treatment (90 days for serious AEs). The primary
end point is event-free survival (EFS). Secondary end points include complete re-
sponse rate by BICR, duration of response (DOR), 12-month DOR rate (CIS only),
24-month EFS rate, disease-specific survival, time to cystectomy, overall survival,
and safety. The study is enrolling or planning to enroll at sites in Asia, Australia,
Europe, North America, and South America. Clinical trial information:
NCT03711032. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA.

TPS598 Trials in Progress Poster Session

A phase 3, single-arm study of CG0070 in subjects with nonmuscle invasive
bladder cancer (NMIBC) unresponsive to Bacillus Calmette-Guerin (BCG).
First Author: Edward M. Uchio, University of California, Irvine Medical
Center, Orange, CA

Background: CG0070 is a serotype 5 adenovirus engineered to express GM-
CSF and replicate in cells with mutated or deficient RB, with response rates
(RR) of approximately 45% observed in patients with recurrent NMIBC after
BCG (J Urol. 2012;188:2391–7; Urol Oncol. 2018;36(10):440–7). This
single arm phase 3 study (NCT04452591) was launched to confirm the
clinical activity of CG0070 in patients with BCG Unresponsive NMIBC.
Methods: 110 patients with BCG-unresponsive CIS with or without concur-
rent Ta or T1 disease will be treated with intravesical (IVe) CG0070 at a
dose of 1x1012 vp. CG0070 will be administered as follows: induction
weekly x 6 followed by weekly x 3 maintenance instillations at months 3, 6,
9, 12, and 18. Patients with persistent CIS or HG Ta at 3 months (m) may
receive re-induction with weekly x 6 CG0070. Assessment of response will
include q 3 m cystoscopy with biopsy of areas suspicious for disease, urine
cytology, CTU/MRU, and mandatory bladder mapping at 12 m. Detection of
high grade disease within the bladder will be enumerated as recurrence or
non-response. The primary endpoint of the study is CR at any time on study
as assessed by biopsy (directed to cystoscopic abnormalities and mandatory
mapping at 12 m), urine cytology, and radiography, as above. Secondary
endpoints include CR at 12 m, duration of response, progression free surviv-
al, cystectomy free survival and safety. Correlative assessments include
changes in the tumor immune microenvironment, systemic immune induc-
tion as reflected in the peripheral blood and urine, as well as viral replication
and transgene expression. Baseline expression of coxsackie adenovirus re-
ceptor, E2F transcription factor as well as anti-adenovirus antibody titer will
be correlated with tumor response. Study enrollment globally is ongoing in-
cluding in North America, Taiwan, Japan, and South Korea. Refs. Burke JM,
Lamm DL, Meng MV, Nemunaitis JJ, Stephenson JJ, Arseneau JC, Aimi J,
Lerner S, Yeung AW, Kazarian T, Maslyar DJ, McKiernan JM. A first in hu-
man phase 1 study of CG0070, a GM-CSF expressing oncolytic adenovirus,
for the treatment of nonmuscle invasive bladder cancer. Clinical trial
information: NCT04452591. Research Sponsor: CG Oncology.
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Randomized phase 2 umbrella study of various neoadjuvant therapies for
patients with muscle-invasive urothelial carcinoma of the bladder (MIBC)
who are cisplatin-ineligible or refuse cisplatin therapy and undergoing radical
cystectomy (Optimus). First Author: Andrea Necchi, Vita-Salute San
Raffaele University and IRCCS San Raffaele Hospital, Milan, Italy
Background: A growing body of data support that the key to generating anti-tumor
immune responses triggered by administration of immuno-oncology (IO) agents, is
the activation and invasion of T lymphocytes. Checkpoint inhibitors (CPIs) are being
actively explored in the neoadjuvant setting of MIBC. CPIs documented 30-40%
pathologic complete response-rates (ypT0N0) in previous trials. Increasingly, novel
IO agents are being developed in combinations with anti PD(L)-1 therapies. Under-
standing the changes in the tumor microenvironment that occur with the addition of
novel immunomodulating agents to PD(L)-1 inhibitors can help inform whether a
compound is viable for further development. The OPTIMUS trial is a window of op-
portunity, neoadjuvant platform design study in MIBC patients that are cisplatin-in-
eligible. The study investigates the addition of the indoleamine 2, 3-dioxygenase 1
(IDO1) inhibitor epacadostat to the PD-1 inhibitor retifanlimab. The platform design
allows for investigation of other novel immune-modulating combinations. Methods:
This is an open-label, randomized, Phase 2, multi-treatment group, window-of-op-
portunity, platform study for participants with MIBC undergoing radical cystectomy
who refuse or are not eligible for cisplatin-based neoadjuvant chemotherapy
(NCT04586244). Participants are randomized based on tumor tissue PD-L1 CPS ≥
10 or PD-L1 CPS < 10 to one of the following treatment groups: Treatment Group A
(epacadostat + retifanlimab); Treatment Group B (retifanlimab monotherapy); Treat-
ment Group C (epacadostat monotherapy). 18 patients will be enrolled in each of
Treatment Groups A and B. 9 patients will be enrolled into Treatment Group C. Total
treatment duration is a maximum of 10 weeks. The platform study design allows for
addition of future treatment groups. Pre-treatment biopsy is obtained through trans-
urethral resection of bladder tumor (TURBT), followed by neoadjuvant treatment,
followed by radical cystectomy. In all treatment groups, tissue from the surgical
specimen(s) is collected and compared with the initial pre-treatment samples. The
primary endpoint is the change from baseline in CD8+ lymphocytes within resected
tumor. Secondary endpoints include safety and tolerability, rates of ypT0N0 re-
sponse, and major pathologic response. Exploratory analyses include tumoral
changes in gene cell expression profile, immune-cell protein and metabolic marker
levels, and spatial relationships between cell types. Plasma is also collected and
will be investigated for changes in cytokines and other inflammatory or metabolic
markers. Clinical trial information: NCT04586244. Research Sponsor: Incyte
Corporation.
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A prospective, single-center, phase II randomized controlled trial to evaluate
the safety, feasibility, and preliminary efficacy of exercise during intravesical
therapy for nonmuscle invasive bladder cancer. First Author: Fernanda Z.
Arthuso, University of Alberta, Edmonton, AB, Canada
Background: Non-muscle invasive bladder cancer (NMIBC) accounts for about 75% of
newly diagnosed bladder cancers. The treatment for NMIBC initially involves transure-
thral resection of the bladder tumor followed by six weeks of induction intravesical ther-
apy. NMIBC has a high rate of recurrence (31-78%) and progression (15%). Moreover,
bladder cancer and its treatments may affect patient functioning, quality of life, and in-
crease the risk of cardiovascular mortality. Exercise is a safe and effective intervention
for many cancer patients groups, however, no studies have examined exercise during in-
travesical therapy for NMIBC. Bladder cancer and exeRcise trAining during intraVesical
thErapy (BRAVE) is the first phase II randomized controlled trial designed to evaluate
the safety, feasibility, and preliminary efficacy of exercise for NMIBC patients during in-
travesical therapy. An exploratory aim is to track the short-term bladder cancer recur-
rence and progression rates for each trial arm. Methods: BRAVE has a target sample size
of 66 men or women diagnosed with NMIBC undergoing intravesical therapy with che-
motherapy or immunotherapy agents. Participants are being randomly assigned to usual
care or exercise intervention, which consists of three supervised, high-intensity interval
training sessions/week for 12-weeks. Safety is being evaluated by any adverse events
during the physical fitness assessments or exercise sessions. Feasibility will be evaluat-
ed by eligibility, recruitment, adherence, and attrition rates. Preliminary efficacy end-
points are cardiorespiratory fitness assessed by peak oxygen consumption (VO2peak) at
6-week (post-intravesical therapy) and 3-month surveillance cystoscopy; and complete
response (CR), defined as negative cytology, imaging, and cystoscopy and, when indi-
cated, a negative biopsy. CR will be assessed at 3-month and one-year surveillance cys-
toscopy follow-up. Statistical analyses will follow the intention-to-treat approach.
Analysis of covariance will compare between-group VO2peak differences at post-interven-
tion (pre-cystoscopy). Study enrolment started May 24, 2021 and is ongoing. As of Oc-
tober 4, 2021, we have screened 17 NMIBC patients scheduled for intravesical therapy
for eligibility; 16 (94%) were ineligible for medical (n = 11), language (n = 3), or loca-
tion (n = 2) reasons. All the medical reasons included severe cardiovascular diseases.
One eligible patient declined due to travel distance to the facility. In the face of a slow-
er-than-expected recruitment rate, eligibility was extended to patients in the mainte-
nance phases of treatment for NMIBC, where patients receive three weekly instillations
of intravesical therapy. Clinical trial information: NCT04593862. Research Sponsor:
Alberta Cancer Foundation/Alberta Cancer Clinical Trials - Provincial Investigator-Initi-
ated Trial Competition.
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