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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.

Andre Esteva, Jean Feng, Shih-Cheng Huang, Douwe Van der Wal, Jeffry Simko, Sandy DeVries,
Emmalyn Chen, Edward M. Schaeffer, Todd Matthew Morgan, Jedidiah Mercer Monson, Farah Naz,
James Wallace, Michelle J. Ferguson, Jean-Paul Bahary, Howard M. Sandler, Phuoc T. Tran,
Daniel Eidelberg Spratt, Stephanie L. Pugh, Felix Y Feng, Osama Mohamad; Artera, Menlo Park,
CA; UCSF, San Francisco, CA; Stanford, Stanford, CA; Department of Pathology, University of Califor-
nia San Francisco, San Francisco, CA; UCSF and NRG Oncology, San Francisco, CA; Northwestern
University, Chicago, IL; University of Michigan, Ann Arbor, MI; California Cancer Associates for Re-
search and Excellence, Fresno, CA; Horizon Health Network–Saint John Regional Hospital, Saint John,
NB, Canada; University of Chicago, Chicago, IL; University of Saskatchewan, Saskatoon, SK, Canada;
University of Montreal CHUM Research Center, Montreal, QC, Canada; Cedars-Sinai Medical Center,
Los Angeles, CA; Department of Radiation Oncology and Molecular Radiation Sciences, The Sidney
Kimmel Comprehensive Cancer Center, Johns Hopkins University School of Medicine, Baltimore, MD;
University Hospitals Seidman Cancer Center, Cleveland, OH; NRG Oncology Statistics and Data Man-
agement Center, Philadelphia, PA; Department of Urology, University of California, San Francisco, CA;
University of California, San Francisco, San Francisco, 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 at-
tempted to fill this unmet need, but most lack prospective randomized trial validation. Herein, we train
and validate prognostic biomarkers in localized prostate cancer using five phase III randomized trials,
by leveraging multi-modal deep learning on digital histopathology. Methods: Histopathology image data
was generated from pre-treatment biopsy slides in five NRG Oncology phase III randomized radiothera-
py 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 artificial intelligence (MMAI) archi-
tecture was developed to take clinicopathologic and image-based (histopathology) data as input and
predict binary outcomes. Using this architecture, various models were trained to predict relevant clini-
cal endpoints: biochemical recurrence (BCR), distant metastasis (DM), prostate cancer-specific surviv-
al (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 prognos-
tic 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 valida-
tion cohort, the MMAI-model had superior performance compared to NCCN risk groups for all clinical
endpoints. Conclusions: This represents the first ever development and validation of prognostic bio-
markers in localized prostate cancer using multiple large phase III clinical trials. We have successfully
validated that our MMAI-prognostic biomarkers are superior to standard clinical and pathologic varia-
bles in identifying future BCR, DM, PCaSS, and OS. This massively scalable technology is feasible and
can help personalize the management of prostate cancer patients. 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.
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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.

Daniel Eidelberg Spratt, Yilun Sun, Douwe Van der Wal, Shih-Cheng Huang, Osama Mohamad,
Andrew J. Armstrong, Jonathan David Tward, Paul Nguyen, Emmalyn Chen, Sandy DeVries,
Jedidiah Mercer Monson, Holly A Campbell, Michelle J. Ferguson, Jean-Paul Bahary, Phuoc T.
Tran, Joseph P. Rodgers, Andre Esteva, Felix Y Feng; University Hospitals Seidman Cancer Center,
Cleveland, OH; Case Western Reserve University, Cleveland, OH; Artera, Menlo Park, CA; Stanford,
Stanford, CA; University of California, San Francisco, San Francisco, CA; Duke Cancer Institute Center
for Prostate & Urologic Cancers, Durham, NC; Huntsman Cancer Institute, University of Utah, Salt
Lake City, UT; Dana-Farber Cancer Institute, Boston, MA; UCSF and NRG Oncology, San Francisco,
CA; California Cancer Associates for Research and Excellence, Fresno, CA; Dalhousie University, Hali-
fax, NS, Canada; University of Saskatchewan, Saskatoon, SK, Canada; University of Montreal CHUM
Research Center, Montreal, QC, Canada; Department of Radiation Oncology and Molecular Radiation
Sciences, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University School of
Medicine, Baltimore, MD; NRG Oncology Statistics and Data Management Center, American College
of Radiology, Philadelphia, PA; Department of Urology, University of California, San Francisco, CA

Background: The current standard of care for men with intermediate- and high-risk localized prostate
cancer treated with radiotherapy (RT) is the addition of androgen deprivation 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 trials. Methods: Pre-treatment biopsy slides were digitized from five phase
III NRG Oncology randomized trials of men receiving RT with or without ADT. The training set to devel-
op 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 ar-
chitecture was developed to learn from both clinicopathologic and digital imaging histopathology data
and identify differential outcomes by treatment type. After the model was locked, an independent bio-
statistician 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 positive 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 pa-
tients 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 histopathology
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 pa-
tients 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 successfully validated in a
phase III randomized trial the first predictive biomarker of ADT benefit with RT in localized intermedi-
ate risk prostate cancer using a novel AI-derived digital pathology-based platform. This AI-derived pre-
dictive 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. Re-
search Sponsor: Artera, Other Government Agency.
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Randomized phase II trial of neoadjuvant abiraterone plus or minus cabazitaxel in
high-risk prostate cancer: ACDC-RP.

Neil E. Fleshner, Aaron Richard Hansen, Joseph Chin, Eric Winquist, Theodorus Van Der Kwast,
Katherine Lajkosz, Miran Kenk, Doron Berlin, Rosette Veloso, Srikala S. Sridhar, Robert James
Hamilton, Girish S. Kulkarni, Antonio Finelli, Alexandre R. Zlotta, Anthony M. Joshua; Division of
Urologic Oncology, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada;
Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre, University Health
Network, Toronto, ON, Canada; Division of Urology, London Health Sciences Centre, London, ON, Can-
ada; Department of Oncology, London Health Sciences Centre, Western University, London, ON, Cana-
da; University of Toronto, Toronto, ON, Canada; Univeristy Health Network, Toronto, ON, Canada;
Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; Princess Margaret
Cancer Centre-University Health Network, Toronto, ON, Canada; Cancer Clinical Research Unit, Prin-
cess Margaret Cancer Centre, Toronto, ON, Canada; Princess Margaret Cancer Centre, University of To-
ronto, Toronto, ON, Canada; Division of Urology, Princess Margaret Cancer Center, University Health
Network, University of Toronto, Toronto, ON, Canada; Princess Margaret Cancer Centre, Toronto, ON,
Canada; Princess Margaret Cancer Center, University Health Network, University of Toronto, 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 ran-
domized patients to Arm A (AA/P + LHRH + cabazitaxel 20 mg/m2 with peg-filgrastim 6 cycles) or Arm
B (AA/P + LHRH) for 6 months prior to RP. The primary objective was to compare the rate of pathologi-
cal complete response (CR) or minimal residual disease (MRD) between treatment arms. MRD was de-
fined as ≤5% of prostate volume involved by tumor. We present RP pathological outcomes, safety
signals, and early biochemical response data. Results: Out of 78 randomized participants, 70 complet-
ed 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 difference in bio-
chemical-free survival (BFS) rate between the two treatment groups. Patients who achieved a CR/MRD
experienced significantly longer BFS. Conclusions: Study findings indicate significant tumor response
with 44% of patients exhibiting CR/MRD, with no significant difference observed between the two
treatment arms. Patients who exhibit CR/MRD experienced better BFS rates. Genomic efforts are un-
derway to determine predictors of response. Clinical trial information: NCT02543255. Research Spon-
sor: Ontario Instiute for Cancer Research (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
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Association between prostate-specific antigen screening and prostate cancer mortality
in a racially diverse cohort of United States veterans.

Michael Vincent Sherer, Edmund Men Qiao, Nikhil V. Kotha, Alexander Qian, Brent S. Rose; De-
partment of Radiation Medicine and Applied Sciences, University of California San Diego, La Jolla, CA

Background: African American (AA) men are known to develop more aggressive forms of prostate cancer
at a younger age compared to their Non-Hispanic White (NHW) counterparts. However, few AA men
were included in the major randomized trials assessing the efficacy of Prostate-Specific Antigen (PSA)
screening. It is thus unknown whether PSA screening may be more beneficial in the AA population.
Methods: We conducted a retrospective analysis of men diagnosed with prostate cancer in the United
States (US) Veterans Affairs Health System (VA) using the VA Informatics and Computing Infrastruc-
ture. 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
diagnosis, 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 utiliza-
tion. Results: A total of 45,825 men met the inclusion criteria and were included in the analysis, in-
cluding 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 predictors 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 re-
duced PCSM in AA but not NHW men, suggesting that more intensive screening protocols may be ben-
eficial for AA patients. Research Sponsor: None.
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Aspartyl (Asparaginyl) b-hydroxylase (AABH) as a serum biomarker for prostate
cancer, to identify prostate cancer, regardless of PSA level.

Mahmood Moshiri, Arsha Moshiri, Hamed Pashaei, Kiarash Moshiri, Reza Nazari, Hassan
Monhemi; 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 develop-
ing PC increase dramatically 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 (asparaginyl) b-hydroxylase (AABH)
as a cancer biomarker. We have developed a sandwich ELISA for its detection. Here this assay was uti-
lized 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, re-
spectively. The overall sensitivity and specificity of the test were 97.5% and 96%. AABH and PSA lev-
els were also compared. The AABH values and sensitivities 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 normal healthy controls. Moreover, the study indi-
cates 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 indicated by positive PSA tests.
Serum AABH levels are significantly elevated in individuals with prostate cancer. Using a cutoff value
of 3ng/ml, overall sensitivity 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 cancer tissue but NOT in normal
prostate or in Benign Prostatic Hyperplasia (BPH). Serum AABH levels are NOT correlate with PSA lev-
els. Research Sponsor: Next Pharma Inc.
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Impact of clinical staging based on DRE versus imaging (TRUS/MRI) in localized
prostate cancer risk assessment.

Kevin Chang, Scott Greenberg, Janet E. Cowan, Katsuto Shinohara, Hao Gia Nguyen, Matthew R.
Cooperberg, Peter Carroll; UCSF School of Medicine, San Francisco, CA; University of California, San
Francisco, San Francisco, CA; University of California San Francisco, San Francisco, CA; UCSF Helen
Diller Family Comprehensive Cancer Center, San Francisco, CA; University of California-San Francisco,
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 can-
cer. 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 publica-
tion in 2005, transrectal ultrasonography (TRUS) and magnetic resonance imaging (MRI) have in-
creasingly been used in clinical evaluation but have yet to be integrated into prostate cancer tumor
staging rules or risk-stratification models. We incorporated both clinical- and imaging-derived 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 retrospective 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 institution. 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 receipt 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 strat-
ified by CAPRA scores. We performed Cox regression to examine the association between clinical CAP-
RA components and BCR risk and to determine whether stratifying clinical T1, T2, and T3a disease in
CAPRA was independently 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 regression 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 andmodel fit did not differ significantly. Onmultivariable Cox
regression 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 independently associatedwith BCR
risk. Conclusions: Both DRE- and imaging-based clinical CAPRA nomograms are associated with risk of
BCR after RP for prostate cancer. On multivariable analysis, both modalities of clinical staging are inde-
pendently associated with CAPRA score on the risk assessment nomogram. Each stagingmodality offers
independent prognostic information, which supports the continued use of DRE-based clinical staging in
prostate cancer risk stratification and demonstrates the potential benefit imaging-based clinical stage
may add to thesemodels and to tumor staging standards. Research Sponsor: U.S. National Institutes of
Health, Other Foundation.
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Preoperative PI-RADS scores are associated with prostate cancer upstaging on
surgical pathology.

Benjamin Pockros, Kristian D. Stensland, Molly Parris, Edward Frankenberger, David Canes,
Alireza Moinzadeh; Tufts University School of Medicine, Boston, MA; Lahey Hospital and Medical
Center, Burlington, 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 prostate 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 surrogate for biochemical recurrence, morbidity, and mortality. Methods: All pa-
tients 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 mul-
tivariable analyses were conducted to investigate potential associations with upstaging events, defined
by pT3, pT4, or N1 on final pathology. A logistic regression model and receiver operative characteristic
curves were constructed for the prediction of upstaging events based on PI-RADS score, prostate-spe-
cific antigen density (PSA-D), and biopsy Gleason grade groups. Results: 294 patients were included in
final 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 pathology. On multivariable analysis, PI-RADS remained indepen-
dently significantly associated with upstaging, suggesting it is an independent risk predictor for up-
staging. 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 expectations 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.

Neal D. Shore, Christopher Michael Pieczonka, R. Jonathan Henderson, James L. Bailen, Daniel R.
Saltzstein, Raoul S. Concepcion, David Gillatt, Daniel W. Chan, Douglas Campbell, Yanling Lu,
Thao Ho Le, Niantao Deng, David Basseal; Carolina Urologic Research Center, Myrtle Beach, SC; As-
sociated Medical Professionals of NY, Syracuse, NY; Regional Urology, LLC, Shreveport, LA; First Urol-
ogy Research, Louisville, KY; Urology San Antonio, San Antonio, TX; Urology Associates, PC,
Nashville, TN; Macquarie University Hospital, Sydney, Australia; Johns Hopkins University School of
Medicine, Baltimore, MD; Minomic International Ltd, Sydney, NSW, Australia

Background: Clinicians want a more accurate diagnostic test to identify patients for prostate biopsy. We
have previously described the development of a Luminex based test for aggressive prostate cancer (Mi-
Check). 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 vali-
dation and model development using the MiCheck-01 clinical samples. A novel algorithm, termed Mi-
Check Prostate, 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 ARCHI-
TECT 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 measured 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 MiCheck Prostate algorithm was devel-
oped to maximise discrimination between aggressive prostate cancer and no cancer or non-aggressive
cancer. The MiCheck Prostate algorithm reports a percentage risk of aggressive prostate cancer on bi-
opsy. MiCheck Prostate 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 negative predictive value of
94% for GS3+4 and higher cancers. The samples were later re-measured using all ARCHITECT immu-
noassays. Good correlations of each analyte across different measurement platforms was observed
(Pearson’s R > 0.9). The algorithm 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 plat-
forms. NPV of 94% for GS3+4 or higher cancers was maintained. Conclusions: The MiCheck Prostate
test shows high sensitivity, specificity and NPV for the detection 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.

Alon Lazarovich, Thenappan Chandrasekar, Oleg Shapiro, Joseph M Jacob, Alina Basnet, Gennady
Bratslavsky, Hanan Goldberg; Department of Urology, Sheba Tel-Hashomer Medical Center, Ramat
Gan, Israel; Department of Urology, Thomas Jefferson University, Philadelphia, PA; SUNY Upstate
Medical University, Department of Urology, Syracuse, NY; SUNY Upstate Medical University, Syra-
cuse, NY

Background: Prostate specific antigen (PSA) screening remains a controversial issue. However, most
urological guidelines recommend PSA testing through a shared decision-making process with the pa-
tient. The rate of PSA screening in men with a history of cancer compared to men with no cancer histo-
ry 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: Utilizing 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
model was implemented do demonstrate potential associations with PSA testing. Results: 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 multivariable 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 test-
ing 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.
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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.

Jana Kathlyn McHugh, Holly ni Raghallaigh, Elizabeth Bancroft, Zsofia Kote-Jarai, Sarah Benafif,
Ros A. Eeles; Institute of Cancer Research, London, United Kingdom; The Royal Marsden NHS Foun-
dation Trust, Sutton, United Kingdom; Institute of Cancer Research and The Royal Marsden NHS
Foundation Trust, Sutton, United Kingdom

Background: A significant proportion of Prostate cancer (PrCa) risk is attributable to heritable risk fac-
tors of which only a minority are high risk Mendelian traits. A greater proportion 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 associated 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 increas-
ing 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 retrieve 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 weighted 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 participate. 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 BAR-
CODE1 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 profil-
ing in targeted PrCa population screening. Clinical trial information: NCT03857477. Research Spon-
sor: Institute of Cancer Research, United Kingdom.
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The lexicon of PET/CTreports in prostate patients: Evaluating confidence.

Jessica Baumgartner, Jonathan David Tward; Huntsman Cancer Institute, Salt Lake City, UT; Hunts-
man Cancer Institute, University of Utah, Salt Lake City, UT

Background: Pet/CT scans are increasingly used to evaluate prostate cancer patients with biochemical
failure following surgery or radiation therapy for localized prostate cancer. We assessed the language
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 identified in our institu-
tional outcomes database. Thirteen phrases routinely used in the report impression section by radiolog-
ists at least once to characterize a lesion of interest were identified. The phrases were categorized in
the following confidence categories: Definitive (positive, negative), Likely (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 no-
des, prostate fossa, prostate gland/seminal vesicles, other soft tissue. Results: Overall, definitive lan-
guage was used between 34.6% to 87.1% of the time, depending 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 patients had the most uncertainty to the persistence
of disease (42.3% unsure, 23.1% likely). The highest degree of definitive certainty occurred in impres-
sions 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 prescan 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 radi-
ologists 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.

Robert Parker, Alexander Bell, Scott Greenberg, Samuel L. Washington, Janet E. Cowan,
Matthew R. Cooperberg, Peter Carroll; University of California, San Francisco, San Francisco, CA;
School of Medicine, University of California San Francisco, San Francisco, CA; Dept. of Urology, Uni-
versity of California San Francisco, San Francisco, CA; University of California-San Francisco, 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 perfor-
mance 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 follow up. We computed the standard CAPRA clinical risk score using diagnostic age,
Gleason 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), intermediate (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 hazards regression models were used to test associations of standard or alternate CAPRA
component variables with risk of recurrence. Two additional models tested associations between stan-
dard 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 total 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 after RP on Cox regres-
sion. Covariate fit statistics showed significantly better fit (low -2 LOG L) for the standard CAPRA mod-
el 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 standard model p < 0.01). Conclusions: In a cohort of 2,557 men followed for a medi-
an 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-strati-
fying otherwise low-risk disease, it does not appear to improve predictive accuracy of BCR models
when applied across the full range of cancer risk. Research Sponsor: UCSF Goldberg-Benioff Program
in Translational Cancer Biology.
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Bladder volume variation in hypofractionated prostate radiotherapy.

Ronan Joyce, Jake Murphy, Eoin O’Neill, Ciara A. Lyons; St Luke’s Radiation Oncology Network,
Dublin, Ireland; St Luke’s Radiation Oncology, Dublin, Ireland; Cork University Hospital Radiation On-
cology, Cork, Ireland; Department of Radiation Oncology, Cork University Hospital, Cork, 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 consensus on optimum bladder vol-
ume for prostate radiotherapy. Inconsistent bladder volumes can cause dosimetric uncertainty, dis-
tress, treatment delay and negative toxicity outcomes 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. Stan-
dard fractionation, palliative, post-operative, and whole pelvis treatment regimens were excluded from
our study. Patient, tumour, and treatment characteristics were collected 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 correl-
ative 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 plan-
ning CT volume (p < 0.05), variation in daily treatment time (p < 0.05) and urinary symptoms
(p = 0.29). Greater discordances 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 volumes. Conclusions:
Smaller bladder volumes at planning CT are associated with increased urinary symptoms whereas larg-
er volumes undergo more daily variation. This data suggests an optimal planning bladder volume of
200-400ml to minimise on treatment variation. This is the first study to demonstrate a relationship be-
tween 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 blad-
der 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.

Thilo Westhofen, Alexander Buchner, Boris Schlenker, Armin Becker, Christian G. Stief, Alexander
Kretschmer; 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 valu-
able 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 patients undergoing
radical prostatectomy (RP) due to localized prostate cancer (PC). The objective of this study was to as-
sess the impact of baseline preoperative HRQOL on survival prognosis for high-risk PC patients follow-
ing RP. Methods: 1029 patients with high-risk PC according 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 biochemi-
cal recurrence-free survival (BRFS), secondary endpoint was metastasis-free survival (MFS). Multivari-
ate Cox regression models were performed to assess prognostic significance of baseline GHS on
survival outcomes. 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 accu-
racy 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 prognostic factor for patients with localized high-risk PC prior RP.
Baseline good general HRQOL accurately 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.

Yoshiyuki Miyazawa, Daisuke Oka, Hidekazu Koike, Hidemasa Kawamura, Yuhei Miyasaka,
Takahiro Syuto, Seiji Arai, Yoshitaka Sekine, Hiroshi Matsui, Tatsuya Ohno, Kazuhiro Suzuki; Gun-
ma University, Maebashi, Gunma, Japan; Gunma University, Maebashi, Japan; Gunma University De-
partment of Radiation Oncology, Maebashi, Japan; Department of Radiation Oncology, Gunma
University Hospital, Gunma, Japan; Gunma University Graduate School of Medicine, Maebashi, Japan

Background:We mainly perform Robotic-Assisted laparoscopic Radical Prostatectomy (RARP) and Car-
bon Ion Radiotherapy (CIRT) as curative treatment for prostate 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 per-
formed retrospective study comparing the evaluation of sexual function after RARP and CIRT cases us-
ing 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 evaluat-
ed Expanded Prostate Cancer Index Composite (EPIC) score before and after treatment. The EPIC was
compared before, 12 months, and 24 months after treatment. Propensity score matching was per-
formed using the age at treatment, PSA value, T stage, and pretreatment EPIC comprehensive score of
sexual function as covariates. A cohort of 101 patients in each group was prepared and examined. This
study was approved by the Institutional Review Board of Gunma University Hospital (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, re-
spectively. In both groups, there was a significant decrease in score after 12 months and 24 months
compared 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 can-
cer cases adjusted by propensity score matching, the decrease in EPIC sexual function score was sig-
nificantly 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.

Christopher Paul Filson, Parth K. Modi, Kevin C. Ward; Emory University School of Medicine/Atlanta
VA Medical Center, Atlanta, GA; University of Chicago Department of Urology, Chicago, IL; Emory Uni-
versity, Atlanta, GA

Background: Cancer registries provide valuable information related to cancer epidemiology, treatment,
and outcomes. However, the sampling for inclusion can impact generalizability of findings to other set-
tings. We use a population-based cancer registry to evaluate demographics, cancer factors, and treat-
ment patterns based on eligibility for a facility-based cancer registry. Methods: We used the
Surveillance, Epidemiology, and End Results (SEER) database to identify men diagnosed with prostate
cancer (site = C61.9) in 2018. Exposure was whether data were reported from a facility accredited by
American College of Surgeons’ Commission on Cancer (CoC), providing eligibility for the National Can-
cer Database (NCDB) (i.e., NCDB-eligible). Outcomes of interest included demographics, tumor fac-
tors (e.g., biopsy grade), and treatment. Bivariate testing and multivariable 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 re-
gional 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 in-
clusion 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 epidemiolog-
ic trends, practice patterns, and outcomes for prostate cancer patients in the NCDB should be inter-
preted 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.

Michael Uy, Braden Millan, Conor Jones, David Sands, Edward Matsumoto, Benjamin Bay, Bobby
Shayegan; Division of Urology, Department of Surgery, McMaster University, Hamilton, ON, Canada;
Michael G. DeGroote School of Medicine, McMaster University, Hamilton, ON, Canada; McMaster Uni-
versity, Hamilton, ON, Canada; St. Joseph’s Healthcare, McMaster University, Hamilton, ON, Canada

Background: In the current era of enhanced recovery after surgery (ERAS), same day discharge (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 imperative to appropriately select candidates and
have established discharge criteria. We conducted a systematic review and meta-analysis to summa-
rize published pathways, as well as to evaluate the differences in peri-operative characteristics, com-
plication/readmissions 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 Sys-
tematic Reviews and Meta-Analyses (PRISMA) guidelines and was prospectively registered with PROS-
PERO (CRD42021258848). A comprehensive search of PubMed, Embase, Cochrane Central Register
of Controlled Trials (CENTRAL), ClinicalTrials.gov, Google Scholar, and conference abstract publica-
tions was performed comparing outcomes between IP-RARP and SDD-RARP. A leave-one-out sensitivi-
ty 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 intra-
venous 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 differences 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 between $367-2109 (USD), and overall satisfaction was
high between 87.5-100%. Conclusions: 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.

Amanda Elizabeth Hird, Refik Saskin, Lisa Del Giudice, Girish S. Kulkarni, Robert Nam; Division of
Urology, Sunnybrook Health Sciences Center, University of Toronto, Toronto, ON, Canada; ICES, To-
ronto, ON, Canada; Department of Family and Community Medicine, Sunnybrook Health Sciences
Centre, Toronto, ON, Canada; Division of Urology, Princess Margaret Cancer Center, University Health
Network, University of Toronto, Toronto, ON, Canada

Background: Baseline prostate specific antigen (PSA) is a strong predictor of clinically significant pros-
tate cancer. In a large cohort of patients undergoing opportunistic testing, 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 period 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. Univariable and
multivariable logistic regression analysis was used to compare any prostate cancer and clinically signif-
icant prostate cancer diagnosis (International Society of Urological 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 diag-
nosed with prostate cancer were older (median age 62 [IQR: 56-67] versus 56 years [IQR:50-63],
standardized difference [SD]:0.61) and had a higher first PSA than patients who were not (median
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 can-
cer. The model performed well when predicting any prostate cancer, clinically significant prostate can-
cer, and when stratified by age. Conclusions: 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
conducted 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.

Jeffrey Vehawn, Suzanne Lange, Mouneeb Choudry, Jacob P. Ambrose, Benjamin Haaland, Niraj
Paudel, Heidi A. Hanson, Brock O Neil; Huntsman Cancer Institute, University of Utah, Salt Lake
City, UT; University of Utah, Salt Lake City, UT; Department of Surgery, University of Utah, School of
Medicine, 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 un-
derstand the risk of PSA testing exposure in young men, and we hypothesize that substantial low-value
testing occurs in this population. Methods: We performed a retrospective 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 data-
base for least 5 years. Age groups were stratified 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 ex-
plored the association of Charlson Comorbidity Index (CCI), lower urinary tract symptoms, erectile dys-
function, depression/anxiety, 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 diag-
nosed with hypogonadism (OR 20.55, 95% CI 20.39-20.71) or lower urinary 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 uncommon, especially when associated with con-
comitant genitourinary symptoms. At a population level, this represents substantial low-value testing.
Interventions aimed at clarifying the relationship between common urologic conditions and prostate
cancer, the extremely low incidence 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.

Aruz Mesci, Nicole Niki Tsakiridis, Mohammad Gouran-Savadkoohi, Brent Faught, Ian Brown,
Theodoros Tsakiridis; McMaster University, Hamilton, ON, Canada; Brock University, St. Catharines,
ON, Canada; Niagara Health System, Niagara Falls, ON, Canada; Juravinski Cancer Center, McMaster
University, Hamilton, ON, Canada

Background: Surgery and radiotherapy are standard therapies for patients with early-stage prostate can-
cer (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-biopsy schedules are utilized. Here, we reviewed clinical out-
comes of AS of a program associated with the Niagara Health System (NHS) PrCa diagnostic program,
which provides centralized diagnosis, systematic follow up, re-biopsy and multi-disciplinary consulta-
tion clinics for all patients in the Niagara region, Ontario, Canada. Methods: After 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 clini-
cal stage, biopsy results and treatment record data. Data were then codified for anonymity and ana-
lyzed. 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 in-
cluded 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 pro-
gression to higher GG category in the three groups were 100%, has 46.5% and 50%, respectively. The
average time to progression was 23.3+15.5 months. The rate of progression to treatment after 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 progression 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 high-
er) and 9.0% (13/144) progressing to PSA > 20. Of the treated patients, 70 (61.4%) patients re-
ceived radiotherapy, 42 (36.8%) combined radiotherapy and androgen deprivation therapy and
(31.3%) underwent radical prostatectomy. Conclusions: This retrospective study provides contempo-
rary real-world systematic AS outcomes from a Canadian program with unique features of systematic
urological follow up and centralized diagnosis and multi-disciplinary 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 pro-
gression. Research Sponsor: None.
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Outcomes and factors associated with reclassification in a multiethnic cohort enrolled
in active surveillance for prostate cancer.

Denzel Zhu, Justin Loloi, Evan Shreck, Marnie Abeshouse, Alexander Sankin, Kara Watts,
Joshua M. Stern, Ahmed A. Aboumohamed, Evan Kovac; Albert Einstein College of Medicine, Bronx,
NY; Department of Urology, Montefiore Medical Center, Albert Einstein College of MEdicine, Bronx,
NY; Montefiore Medical Center, Bronx, NY; Mount Sinai Hospital, New York, NY; Montefiore Medical
Center/Albert Einstein College of Medicine, Bronx, NY; Cleveland Clinic, Cleveland, OH

Background: Active surveillance (AS) is the standard of care for low-risk prostate cancer (PCa). Howev-
er, 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 reclassifi-
cation 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 pros-
tate biopsy every 1-3 years. Prostate MRI is used to guide decisions on selective basis. Logistic regres-
sion 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) although the result was not sta-
tistically significant (p=0.09). Conclusions: In a diverse, multiethnic cohort, rates of adverse reclassifi-
cation 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 reclassifica-
tion. Our results suggest that men who are NHB or have higher PSA at diagnosis may benefit from in-
creased 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.

David James Carpenter, Joseph Kamel Salama, W. Robert Lee, Matthew J Boyer; Duke University
Medical Center, Durham, NC; Durham VA Health Care System, Radiation Oncology Service, Durham,
NC

Background: While intensity-modulated radiotherapy (IMRT) is commonly used to deliver moderately
hypofractionated radiotherapy (MHRT) for prostate cancer (PC), IMRT has not been prospectively com-
pared 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 tech-
nique between IMRT and 3D-CRT for low-risk PC. Methods: The phase III, non-inferiority trial RTOG
0415 randomized 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 technique. A second-
ary analysis for differences in overall (OS), biochemical recurrence free survival (BRFS), or toxicity by
EPIC scores and Common Terminology Criteria for Adverse Events (CTCAE) was performed. For patient
and tumor characteristics, continuous data were compared with Wilcoxon rank sum test and categori-
cal 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 me-
dian follow up of 5.8 years. RT technique was balanced between treatment arms, with 79.1% of pa-
tients 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 regres-
sion 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 constraints in the selec-
tion 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.

Wee Loon Ong, Melanie Evans, Nathan Papa, Jeremy Laurence Millar; Alfred Health Radiation On-
cology, Melbourne, VIC, Australia; Department of Epidemiology and Preventive Medicine, Monash Uni-
versity, Melbourne, VIC, Australia

Background: We aimed to evaluate patient-reported functional outcomes (PRO) following definitive ra-
diation therapy (RT) for prostate cancer (PCa) in a real-life population-based setting.Methods: The pop-
ulation-based Victorian Prostate Cancer Outcomes Registry (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 Cancer 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, ad-
justing for patient, tumor, and treatment related factors, including the use of androgen deprivation
therapy (ADT). The nature of recruitment 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: Be-
tween 2015 and 2020, there were 1,898 men treated with definitive RT who completed 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 significant 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 inconti-
nence, 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.

Akshat Patel, Rohit R Badia, Armon Amini, Christopher Kung, Samuel B. Kusin, Sarah Neufeld,
Samantha Mannala, Aurelie Garant, Raquibul Hannan, Robert D. Timmerman, Michael J. Zelefsky,
Michael Ryan Folkert, Neil Bipinchandra Desai; UT Southwestern Medical Center, Dallas, TX; Memo-
rial Sloan Kettering Cancer Center, New York, NY; Northwell Health, New York, NY

Background: SBRT for localized prostate cancer (PCa) is the focus of several ongoing and reported
high-impact trials, which often focus on physician-reported toxicity (P-Tox) when comparing 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 pro-
spective 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 [Expanded 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 as-
sessed concordance of Grade≥2 GU/GI physician reported toxicity with PR-QoL declines exceeding an-
chor based minimal clinically important difference (MCID) thresholds (-6 urinary and -5 bowel
summary 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 pa-
tients, 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 concor-
dance 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 de-
spite toxicity primary 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. Re-
search 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.

Wee Loon Ong, Jeremy Laurence Millar; Alfred Health Radiation Oncology, Melbourne, VIC, Australia

Background: The late, persistent, substantial treatment-related symptoms (LAPERS) is a novel method-
ological 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 analyses, 1) we limited
the analyses to men with baseline EPIC26, and at least 3 ‘late’ follow-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 esti-
mated cumulative incidence of substantial symptom with the Kaplan-Meier methods. We reported on
1) proportion of men with LAPERS, 2) proportion with baseline-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 urinary function, the proportion of men with LAPERS was 2.3% (baseline cor-
rected 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 incidence 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, preva-
lence and cumulative incidence of substantial symptoms in men with PCa treated with LDRBT. Cumu-
lative incidence (‘time-to-first event’ analyses) may overestimate the burden of late toxicities as
considerable proportion of patients do not experience persistent symptoms over time, and LAPERS is
more reflective of ‘true’ late toxicities, taking into account the duration of symptoms. Research Spon-
sor: None.
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Impact of rectal spacer on toxicity reduction in men treated with proton versus photon
therapy.

Vishal Ramesh Dhere, Ashesh B. Jani, Benjamin Walker Fischer-Valuck, Sherrie Cooper, Joseph W.
Shelton, Bruce Warren Hershatter, Subir Goyal, Yuan Liu, Karen D. Godette, Pretesh R. Patel,
Sagar Anil Patel; Emory University, Winship Cancer Institute, Atlanta, GA; Winship Cancer Institute of
Emory University, Atlanta, GA; Springfield Clinic, Springfield, IL; Emory Winship, Atlanta, GA; Depart-
ment of Radiation Onoclogy, Winship Cancer Institute, Emory University, Atlanta, GA; The Emory Clin-
ic, Atlanta, GA; Winship Cancer Institute and Rollins School of Public Health at Emory University,
Atlanta, GA; Departments of Biostatistics and Bioinformatics, Emory University, Atlanta, GA; Depart-
ment of Radiation Oncology, Winship Cancer Institute of Emory University, Atlanta, GA; Department of
Radiation Oncology, Winship Cancer Institute at Emory University, Atlanta, GA

Background: Dose escalation in prostate cancer (PCa) radiotherapy (RT) is limited by toxicity to sur-
rounding tissue, including the rectum. Rectal spacers improve bowel toxicity in men treated with pho-
tons (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 greater toxicity benefit in the setting of proton therapy compared with photon thera-
py. Methods:We conducted an IRB approved, single institution, retrospective review of patients receiv-
ing definitive conventional or moderate hypofractionated photon IMRT or pencil-beam scanning proton
RT for localized PCa from 2018-2021. Four cohorts were compared: 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 between protons and photons within the +/- rectal spacer cohorts. Acute
(<3 months) and late (≥ 3 month) toxicity was compared amongst the four cohorts. Cumulative inci-
dence of physician-reported grade 1-2 gastrointestinal (GI) toxicity (CTCAE V5.0) was compared using
Chi-square or Fisher’s exact test. Patient-reported bowel toxicity was evaluated using International
Prostate Expanded Prostate Composite Index- Clinical Practice (EPIC-CP) and compared using linear
mixed modeling. Results: 164 patients were eligible 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-reported outcomes were observed with versus without spacer in
the proton or photon cohorts. 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-generating 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.

Carlos E. Vargas, Thomas Daniels, Michael A. Golafshar, Sameer R. Keole, William Wong,
Jean Claude Rwigema, Brian Davis, Todd A. DeWees, Brad J. Stish, Richard Choo, Scott Lester;
Mayo Clinic, Scottsdale, AZ; NYU, Brooklyn, NY; Mayo Clinic Arizona, Scottsdale, AZ; Univ of Florida,
Gainesville, FL; Mayo Clinic Arizona, Phoenix, AZ; Department of Radiation Oncology, Mayo Clinic,
Phoenix, AZ; Mayo, Rochester, MN; Mayo Clinic, Rochester, MN; Department of Radiation Oncology,
Mayo Clinic, Rochester, MN

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 adjuvant 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 patients 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. Treat-
ment related AE were grade 0-1 in all cases, except for one patient with G2 GU incontinence. Overall
QOL remained high during follow including Promis 10 overall, mental, and physical 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 remained at baseline levels during follow
up. Only hormonal overall, hormonal function, and hormonal 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 pa-
tients 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 tar-
gets 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.

J Kellogg Parsons, Peter A. Pinto, Howard L. Parnes, Christian P. Pavlovich, Edward M. Uchio,
Mike Minh Nguyen, Hyung Lae Kim, James L. Gulley, Houssein Abdul Sater, Christina Jamieson,
Chiu-Hsieh Hsu, Malgorzata E. Wojtowicz, Jeffrey Schlom, Renee Nicole Donahue, Sara Centuori,
Shania Bailey, Julie E. Bauman, H H Chow; Janssen Research and Development, LLC, San Diego,
CA; Urologic Oncology Branch, National Cancer Institute, National Institutes of Health, Bethesda, MD;
National Cancer Institute at the National Institutes of Health, Bethesda, MD; Johns Hopkins Medical
Institution, Baltimore, MD; University of California, Irvine Medical Center, Orange, CA; University of
Southern California, Los Angeles, CA; Cedars-Sinai Medical Center, Los Angeles, CA; National Cancer
Institute, National Institutes of Health, Bethesda, MD; National Cancer Institute, Bethesda, MD; De-
partment of Urology, San Diego, CA; University of Arizona, Tucson, AZ; Natl Cancer Inst, Bethesda,
MD; Laboratory of Tumor Immunology and Biology, National Cancer Institute, National Institutes of
Health, Bethesda, MD; University of Arizona Center Center, Tucson, AZ; National Cancer Institute,
Salisbury, MD; University of Arizona Cancer Center, Tucson, AZ; The University of Arizona Cancer Cen-
ter, Tucson, AK

Background: Immunotherapy could potentially prevent disease progression for early-stage prostate can-
cer. In this randomized Phase 2 clinical trial, we evaluated the clinical effects of PROSTVAC, a vaccin-
ia/fowlpox viral vector-based immunotherapy 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 randomized (2:1) to receive
7 doses of subcutaneous PROSTVAC or placebo (empty fowlpox vector) over 140 days. Post-interven-
tion prostate biopsy was performed 7-14 days after the last dose. Participants were followed for 6
months post-treatment. 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, respectively). Compared to placebo, patients who received PROSTVAC were less likely
to demonstrate upgrading at follow-up biopsy, but this difference did not attain significance (22% vs.
40%, p= 0.08). There was no difference in the change of PSA from baseline to 6 months post-treat-
ment between arms (p= 0.30). Conclusions: In this first-of-kind trial of immunotherapy for localized
prostate cancer, PROSTVAC 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 pa-
tients 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.

Yoichiro Tohi, Takuma Kato, Masaki Nakamura, Ryuji Matsumoto, Hiroshi Sasaki, Koji Mitsuzuka,
Junichi Inokuchi, Katsuyoshi Hashine, Akira Yokomizo, Hidefumi Kinoshita, Isao Hara, Norihiko
Kawamura, Kohei Hashimoto, Masaharu Inoue, Jun Teishima, Hidenori Kanno, Hiroshi Fukuhara,
Satoru Maruyama, Shinichi Sakamoto, Mikio Sugimoto, PRIAS-JAPAN; Kagawa University, Kita-
Gun, Japan; Kagawa University Graduate School of Medicine, Kagawa, Japan; The University of Tokyo,
Tokyo, Japan; Hokkaido University, Hokkaido, Japan; Jikei University School of Medicine, Tokyo, Ja-
pan; Tohoku University Graduate School of Medicine, Sendai, Japan; Kyushu University Graduate
School of Medical Sciences, Fukuoka, Japan; National Hospital Organization Shikoku Cancer Center,
Matsuyama, Japan; Department of Urology, Harasanshin Hospital, Fukuoka, Japan; Kansai Medical
University, Moriguchi, Japan; Wakayama Medical University, Kimiidera, Wakayama City, Japan; Osaka
International Cancer Institute, Osaka, Japan; Sapporo Medical University School of Medicine, Sappo-
ro, Japan; Saitama Cancer Center, Saitama, Japan; Department of Urology Hiroshima University
School of Medicine, Hiroshima, Japan; Yamagata Prefectural Central Hospital, Yamagata, Japan; Kyor-
in University, Tokyo, Japan; Hokkaido Cancer Center, Sapporo, Japan; Chiba University Graduate
School of Medicine, Chiba, Japan; Kagawa University, Kagawa, 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, exclud-
ing 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 compared pathological
findings on RP and prostate specific antigen (PSA) recurrence-free survival of on-criteria with off-crite-
ria. 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 with-
in 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 follow-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.

Nicolas Benziane-Ouaritini, Thomas Zilli, Antoine Giraud, Gianluca Ingrosso, Marco Di Staso, Fabio
Trippa, Emmanuel Meyer, Giulio Francolini, Ulrike Schick, Jean Marc Cosset, Etienne Martin,
Victoria Ferrari, Verane Achard, Nicolas Giraud, Corentin Pasquier, Nicolas Magn�e, David Pasquier,
Stephane Supiot, Igor Latorzeff, Paul Sargos; Bergonie Institute, Bordeaux, France; Department of
Radiation Oncology, Geneva University Hospital, Geneva, Switzerland; Institut Bergoni�e, Bordeaux,
France; University of Perugia, Perugia, Italy; Hospital L’Aquila, L’Aquila, Italy; Radiation Oncology,
Terni, Italy; Department of Radiation Oncology, Centre François Baclesse, Caen, France; Radiation On-
cology Unit, Oncology Department, Azienda Ospedaliero Universitaria Careggi, Florence, Italy; Institut
de Canc�erologie et d’H�ematologie CHRU de Brest, Brest, France; Institut Curie, Paris, France; Georg-
es-François Leclerc Cancer Center, Dijon, France; Center Antoine Lacassagne, Nice, France; University
Hospital of Geneva, Geneve, Switzerland; Department of Radiation Oncology, CHU Toulouse, Tou-
louse, France; Medical Oncology Department, AP-HP, Salpetriere Hospital, University Paris VI, Paris,
France; CRIStAL UMR CNRS 1189, Lille, France; Institut de Cancerologie de l’Ouest-Rene Gaudu-
cheau, Nantes, France; Clinique Pasteur, Toulouse, 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 proven by functional imaging. All patients had to be eligible for sRT. The
overall population 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 pri-
mary endpoint was progression-free survival (PFS). Secondary outcomes included the metastasis-free
survival (MFS), biochemical 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 De-
cember 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 integrating func-
tional imaging data, we confirmed that sRT is effective in the event of MR inside the PB, with an ac-
ceptable toxicity profile. Prospective data should further investigate the correlation between MR-
targeted dose escalation and PFS. Research Sponsor: None.

PROSTATE CANCER - LOCALIZED

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


252 Poster Session

Real-world management of metastatic castration-resistant prostate cancer (mCRPC):
A national multicenter cohort study.

Luke Lavallee, Chris Morash, Fred Saad, Steven Yip, Anil Kapoor, Michael Paul Kolinsky, Frederic
Pouliot, Elie Antebi, Darrel Drachenberg, Cristiano Ferrario, Geoffrey Gotto, Robert James
Hamilton, Jenny J. Ko, Krista Noonan, Alan So, Shawn Malone, Anousheh Zardan, Kim N. Chi,
Sebastien J. Hotte, Tamim Niazi; The Ottawa Hospital, University of Ottawa, Ottawa, ON, Canada;
Centre Hospitalier de l’Universit�e de Montr�eal, Universit�e de Montr�eal, Montr�eal, QC, Canada; Tom
Baker Cancer Centre, University of Calgary, Calgary, AB, Canada; St Joseph’s Healthcare, McMaster
University, Hamilton, ON, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB, Cana-
da; Quebec City University Hospital Center & Centre de Recherche of Quebec City University Hospital
Center, University of Laval, Quebec City, QC, Canada; Service d’Urologie et Centre de la Prostate,
Hôpital Charles LeMoyne, Longueuil, QC, Canada; Manitoba Prostate Cancer, University of Manitoba,
Winnipeg, MB, Canada; Jewish General Hospital, Montreal, QC, Canada; Southern Alberta Institute of
Urology, University of Calgary, Calgary, AB, Canada; Princess Margaret Cancer Centre, University of To-
ronto, Toronto, ON, Canada; BC Cancer Agency, University of British Columbia, Abbotsford, BC, Cana-
da; BC Cancer Agency, University of British Columbia, Surrey, BC, Canada; Prostate Centre at
Vancouver General Hospital, University of British Columbia, Vancouver, BC, Canada; The Ottawa Hos-
pital Cancer Center, Ottawa, ON, Canada; Medical Affairs, Janssen Inc, Toronto, ON, Canada; BC Can-
cer Agency, University of British Columbia, Vancouver, BC, Canada; Juravinski Cancer Centre,
McMaster University, Hamilton, ON, Canada; Jewish General Hospital, McGill University, Montreal,
QC, 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 pro-
spective, phase 4, multicentre, non-interventional, longitudinal cohort study of Canadian men with ad-
vanced prostate cancer to determine real-world treatment patterns and outcomes. Methods: 25 sites
across Canada participated in this study including patients managed by urologists, medical- and radia-
tion-oncologists between 2018 to 2021. Baseline patient characteristics and mCRPC treatment pat-
terns 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 diagnosis. Median PSA at enrollment
was 8.9 (2.4 to 25.1) ng/ml. At study entry, 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 enzalutamide in 41 (30%), followed by docetaxel in 6 (4.4%), and Radi-
um-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 follow-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 intensification in over 108 (80%) pa-
tients. 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.
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Validation of the STAR-CAP clinical prognostic system for predicting biochemical
recurrence after radical prostatectomy in a Japanese cohort.

Noriyoshi Miura, Yuki Miyauchi, Tadahiko Kikugawa, Akihiro Oka, Yuichiro Sawada, Ryotaro
Tomida, Masafumi Matsumura, Katsuyoshi Hashine, Yutaka Yanagihara, Iku Ninomiya, Masaharu
Kan, Akira Yano, Takatoshi Tacho, Takahiro Yanagaki, Hajime Takeda, Yuichi Watanabe, Takashi
Saika; Department of Urology, Ehime University Graduate School of Medicine, Ehime, Japan; Ehime
University, Toon, Japan; Uwajima City Hospital, Uwajima, Japan; Department of Urology, National
Hospital Organization Shikoku Cancer Center, Matsuyama-Shi, Japan; National Hospital Organization
Shikoku Cancer Center, Matsuyama, Japan; Shikoku Cancer Center, Matsuyama, Japan; Ehime Prefec-
tural Central Hospital, Matsuyama, Japan; Matsuyama Red Cross Hospital, Matsuyama, Japan; Sumi-
tomo Besshi Hospital, Niihama, Japan; Yawatahama City General Hospital, Yawatahama, Japan;
Jyuzen General Hospital, Niihama, Japan; Department of Urology Graduate School of Medicine Ehime
University, Toon, 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 as-
sess the STAR-CAP prognostic model for Japanese patients with prostate cancer and compare it to the
CAPRA score for the prediction of biochemical recurrence (BCR) after radical prostatectomy. Methods:
We retrospectively analyzed data from a multi-institution database of 1,645 patients who underwent
radical prostatectomy between 2010 and 2020. We excluded patients with inadequate follow-up dura-
tion ( < 1 year), missing or incomplete perioperative clinical parameters relevant for STAR-CAP, and
patients who received neoadjuvant therapy. BCR was defined as two consecutive prostate-specific anti-
gen values ≥ 0.2 ng/mL. The 3-year BCR-free survival was assessed by Kaplan-Meier analyses and log-
rank test. The performance of both models to predict 3-year BCR-free survival was assessed 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. Conclusions: 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.
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The effect of postoperative pathological findings related to the eligibility of adjuvant
immunotherapy on oncologic outcomes in patients with locally advanced urothelial
cancer.

Shingo Hatakeyama, Toshikazu Tanaka, Tomoko Hamaya, Kyo Togashi, Hiromichi Iwamura, Teppei
Okamoto, Takahiro Yoneyama, Chikara Ohyama, Yuki Miura; Hirosaki University, Hirosaki, Japan;
Aomori Prefectural Central Hospital, Aomori, Japan; Dept. of Urology, Hirosaki University Graduate
School of Medicine, Hirosaki, Japan; Department of Urology, Hirosaki University Graduate School of
Medicine, Hirosaki, Japan; Hirosaki University Graduate School of Medicine, Hirosaki, Japan; Hirosaki
Univ., Hirosaki, Japan

Background: The CheckMate 274 trial demonstrated a benefit in disease-free survival (DFS) with adju-
vant 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 criterion
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 related to the eligibility
of adjuvant immunotherapy on oncologic outcomes in patients with localized and locally advanced
muscle-invasive bladder carcinoma (MIBC) and upper tract urothelial carcinoma (UTUC). Methods: We
retrospectively evaluated 1082 patients treated with radical cystectomy (n = 597) and nephroureterec-
tomy (n = 485) between January 2000 and April 2021. Patients were divided into two groups: pT3-4
or pN+ without neoadjuvant chemotherapy and ypT2-4 or pN+ treated with neoadjuvant chemotherapy
(trial-eligible group) or others (trial-ineligible group). The primary outcome was the effect of trial eligi-
bility for adjuvant immunotherapy on disease-free survival (DFS) and overall survival (OS). Secondary
outcomes included the additional effect of lymphovascular invasion (LVI) status to the clinical trial cri-
teria 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 inclu-
sion criteria. 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
associated with poor prognosis. Conclusions: A total of 52% of patients were eligible for adjuvant im-
munotherapy. Trial eligibility was significantly associated 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.

Amar Upadhyaya Kishan, James Lamb, Maria Casado, Xiaoyan Wang, Ting Martin Ma, Daniel Low,
Ke Sheng, Yingli Yang, Yu Gao, Vincent Basehart, Minsong Cao, Michael L. Steinberg; Department
of Radiation Oncology, University of California, Los Angeles, Los Angeles, CA; UCLA, Los Angeles, CA;
University of California, Los Angeles, Los Angeles, CA; University of California Los Angeles, Los Ange-
les, CA

Background: Magnetic resonance imaging (MRI) guidance offers several theoretical advantages 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 genito-
urinary (GU) toxicity. Methods: 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-guidance.
Planning margins of 4 mm (CT-arm) and 2 mm (MRI-arm) were placed around the prostate and proxi-
mal 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). Sec-
ondary 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 domain 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. Results: On 9/1/2021, 100 patients became eligible for evaluation
for the interim analysis (51 CT arm, 49 MRI arm). Acute grade ≥2 GU toxicity was significantly re-
duced 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 significantly 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). Given the large primary endpoint
signal seen, our protocol was amended to reduce the projected sample size to 154 while still maintain-
ing 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 con-
text 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 dissipates (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.

Karim Fizazi, Neal D. Shore, Matthew Raymond Smith, Rodrigo Ramos, Robert J. Jones, Guenter
Niegisch, Egils Vjaters, Jorge A. Ortiz, Steve Liang, Yuan Wang, Shankar Srinivasan, Toni
Sarapohja, Frank Verholen; Gustave Roussy and University of Paris-Saclay, Villejuif, France; Carolina
Urologic Research Center, Myrtle Beach, SC; Massachusetts General Hospital, Boston, MA; Instituto
Português de Oncologia (I.P.O.), Lisbon, Portugal; Beatson West of Scotland Cancer Centre, University
of Glasgow, Glasgow, United Kingdom; Department of Urology, Heinrich-Heine-University, Medical
Faculty, D€usseldorf, Germany; P. Stradins Clinical University Hospital, Riga, Latvia; Bayer HealthCare,
Whippany, NJ; Bayer Healthcare, Whippany, NJ; Orion Corporation Orion Pharma, Espoo, Finland;
Bayer AG, Basel, Switzerland

Background: Patients (pts) with nonmetastatic castration-resistant prostate cancer (nmCRPC) are pri-
marily older, have comorbidities, and take concomitant medications. Darolutamide (DARO), a structur-
ally distinct and highly potent androgen receptor inhibitor, significantly reduced 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 comorbid-
ities and concomitant medications. Methods: Pts with nmCRPC were randomized 2:1 to DARO
(n=955) or PBO (n=554) while continuing 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 comorbid-
ities or ≤ and >10 concomitant medications in the double-blind period. HRs (95% CIs) were deter-
mined from univariate 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 receiving 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 medications (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 comorbidities or concomitant medications. Clinical trial information:
NCT02200614. Research Sponsor: 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.

Zin Myint, William H. St.Clair, Stephen Strup, Peng Wang, Andrew Callaway James, Donglin Yan,
Carleton Scott Ellis, Danielle E. Otto, Robert S. DiPaola, Susanne M. Arnold, Jill Kolesar; University
of Kentucky, Lexington, KY; University of Kentucky Markey Cancer Center, Lexington, KY; Univ of Ken-
tucky, Lexington, KY; University of Kentucky Medical Center, Lexington, KY

Background: There is a need for a low toxicity option for men with prostate cancer with biochemical re-
currence (BCR) following primary curative therapy. Cannabinoids (CBD) have anti-tumor activity in pre-
clinical 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 epi-
diolex 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 fol-
lowed by a dose expansion. Patients with BCR prostate cancer after primary definitive local therapy
(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 tetrahydrocannabinol (THC) prior to enrollment. With use of a Bayesian optimal in-
terval 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 taper. The Primary endpoints were
safety and tolerability. Patients were monitored for both acute (30 days) and chronic (90 days) treat-
ment-related toxicities. Secondary endpoints included change in PSA levels and testosterone levels
from baseline throughout the treatment period. Results: A total of 21 patients were enrolled but four
withdrew from the study (one patient was hospitalized 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-limit-
ing 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 pe-
riod, and one patient died from a non-treatment or disease-related cause. Conclusions: Epidiolex at a
dose of 800mg daily appears to be safe and tolerable in patients with BCR of prostate cancer, support-
ing a safe dose for future studies to determine if there is clinical activity to delay development of hor-
mone refractory metastatic 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.

Benjamin Walker Fischer-Valuck, Brian Christopher Baumann, Vishal Ramesh Dhere, Randall
Brenneman, Hiram Alberto Gay, Neal Andruska, Simon A. Brown, Bruce Hershatter, Jeff M.
Michalski, Sagar Anil Patel; Springfield Clinic, Springfield, IL; University of Pennsylvania, Depart-
ment of Radiation Oncology, Philadelphia, PA; Emory University, Winship Cancer Institute, Atlanta,
GA; Department of Radiation Oncology, Washington University School of Medicine, St. Louis, MO;
Washington University School of Medicine, Department of Radiation Oncology, St. Louis, MO; Depart-
ment of Radiation Oncology, Washington University School of Medicine, Saint Louis, MO; Emory
Healthcare, Atlanta, GA; Department of Radiation Oncology, Washington University, St. Louis, MO;
Winship Cancer Institute of Emory University, Atlanta, GA

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 hypofractionated (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 chemotherapy, 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 threshold (≤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 clinical T-stage. Results: 8,260 men met study inclusion criteria of which
658 (8%) presented 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 asso-
ciated with improved OS versus EBRT (adjusted HR 0.90, 95% CI 0.52-1.87; P = 0.62). In compari-
son, 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 cur-
rent treatment paradigms need further investigation, 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.

Kiyonao Nakamura, Itaru Ikeda, Haruo Inokuchi, Rihito Aizawa, Shusuke Akamatsu, Takashi
Kobayashi, Takashi Mizowaki; Department of Radiation Oncology and Image-applied Therapy, Kyoto
University Graduate School of Medicine, Kyoto, Japan; Department of Urology, Graduate School of
Medicine, Kyoto University, Kyoto, Japan

Background: A number of reports have been published on both moderately hypofractionated intensity-
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 pros-
tate cancer. We now report the long-term outcomes 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 us-
ing IMRT with CBCT-based image guidance without intraprostatic fiducial markers. Based on an esti-
mated alpha/beta ratio for prostate cancer of 1.5 Gy, the EQD2 was 78.7 Gy for the present dose
fractionation. Neoadjuvant 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 Kaplan 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 inter-
mediate-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 toxicity nor ≥3 late genitourinary toxicity was observed. Grade 2 late gen-
itourinary 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, respec-
tively. Conclusions: 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 moderate hy-
pofractionation, although further studies will be mandatory. Research Sponsor: Grants-in-Aid for Sci-
entific 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.

Simon K.B. Spohn, Mark Gainey, Marius Kamps, Michael Mix, Juri Ruf, Matthias Benndorf,
Sebastian Zschaeck, Pirus Ghadjar, Dimos Baltas, Anca L. Grosu, Constantinos Zamboglou; Depart-
ment of Radiation Oncology, Medical Center – University of Freiburg, Faculty of Medicine, Freiburg,
Germany; Division of Medical Physics, Department of Radiation Oncology, Medical Center, Faculty of
Medicine, Freiburg, Germany; Department of Urology, Faculty of Medicine, Medical Center, University
of Freiburg, Freiburg, Germany; Department of Nuclear Medicine, Faculty of Medicine, Medical Cen-
ter, University of Freiburg, Freiburg, Germany; Department of Radiation Oncology, Charit�e – Univer-
sit€atsmedizin Berlin, corporate member of Freie Universit€at Berlin and Humboldt-Universit€at zu
Berlin, Berlin, Germany

Background: Positron emission tomography targeting prostate specific membrane antigen (PSMA-PET)
changes treatment management of primary prostate cancer (PCa) patients 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 therapy planning in external beam radiotherapy (EBRT) and high-dose-rate brachy-
therapy (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
genitourinary (GU) toxicities according to CTCAE v5.0 and Quality of Life (QoL) was assessed. 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 medi-
an 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 rele-
vantly alters cT-stage and RT treatment management with significantly larger GTVs and subsequent
boost volumes. Still, boost delivery was feasible with acceptable acute toxicities and good QoL. Puta-
tive oncological benefits 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)
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Early initiation of salvage radiotherapy is associated with improved metastasis-free
survival in patients with relapsed prostate cancer following prostatectomy.

Emerson Lee, Tanmay Singh, Misop Han, Curtiland Deville, Aditya Halthore, Stephen C. Greco,
Phuoc T. Tran, Theodore L. DeWeese, Danny Song; Department of Radiation Oncology and Molecular
Radiation Sciences, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University
School of Medicine, Baltimore, MD; The James Buchanan Brady Urological Institute, 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 his-
tory of biochemically relapsed prostate cancer after prostatectomy, 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 radio-
therapy (initiated at PSA 0.2 - 0.5 ng/ml) on metastasis-free survival in patients who receive salvage
radiotherapy following prostatectomy for clinically localized prostate cancer. Methods: Using tumor reg-
istry data, we identified 408 patients who received salvage radiation therapy between 1986 – 2016 at
our institution. We analyzed association between survival outcomes and prognostic factors, including
pre-treatment and nadir prostate-specific antigen (PSA), interval between prostatectomy and initiation
of salvage RT, use of neoadjuvant/concurrent hormonal suppression, and adverse pathologic features,
including Gleason score, extraprostatic extension, seminal vesicle invasion, nodal involvement, and
margin status. Univariate analyses and multivariable-adjusted Cox proportional hazards models were
constructed to assess association between these clinical and pathologic features and duration of bio-
chemical relapse-free survival (bRFS) and metastasis-free survival (MFS). Construction of Kaplan-Me-
ier survival curves stratifies survival by predictive features. Results: Overall, 187 (45.8%) patients
received salvage 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 between treatment subgroups. Independent
of pathologic features and use of ADT, early-salvage at lower PSA levels was the most significant pre-
dictor 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 significant differ-
ence 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 ra-
diation was not a significant prognostic factor for bRFS or MFS. Conclusions: Independent of patholog-
ic 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

Ines Guix, Jose Maria Bartrina, Marco Panichi, Jose Ignacio Tello, Ivan Garcia, Jose Maria Del
Campo, Luis Quinza~nos, Teresa Maria Lacorte, Teresa Guix, Benjamin Guix, Benjamin Guix; Uni-
versity of California San Francisco, San Francisco; IMOR Foundation, Barcelona, Spain; Instituto de
Oncologia Avanzada IOA, Barcelona, Spain; Imor Foundation, Medical Instiute For Radiotherapy and
Oncology, Barcelona, Spain; Institut IMOR, Medical Institute for Radiotherapy and Oncology, Barcelo-
na, Spain; GEICO and Vall D’Hebron University Hospital, Barcelona, Spain

Background: To report early & late toxicity & biochemical outcome in a prospective series of 1,465 pa-
tients with intermediate- or high-risk clinically localized 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 entered the study. Pts were prospec-
tively assigned to one of the two treatment groups: 76 Gy HD-IMRT to the prostate in 38 fractions
(group 1; 733 patients) 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 patient’s as well as tumor’s characteristics. Toxicities were
scored by the EORTC/RTOG morbidity grading scales. Special attention to local, regional or distant re-
currence, survival, late effects, PSA and testosterone levels and quality of life was done. Results: All
pts completed treatment. None pts included 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 rectal 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-me-
tastases survival 93.9% and 97.8% (p<0,002)for group 1 and 2 respectively; and cause-specific sur-
vival 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 escalating
the dose to the prostate without increasing the risk of late effects. Acute as well as late rectal compli-
cations 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 sur-
vival. Research Sponsor: IMOR Foundation, Barcelona, Spain.
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Survival outcomes in men with unfavorable intermediate-risk and high-risk prostate
cancer treated with prostate-only versus whole pelvic radiation therapy.

Neal Andruska, Benjamin Walker Fischer-Valuck, Elizabeth Juarez Diaz, Temitope Agabalogun,
Randall Brenneman, Hiram Alberto Gay, Jeff M. Michalski, Brian C. Baumann; Department of Radi-
ation Oncology, Washington University School of Medicine, Saint Louis, MO; Springfield Clinic,
Springfield, IL; Washington Univeristy School of Medicine, St. Louis, MO; Department of Radiation
Oncology, Washington University School of Medicine, St. Louis, MO; Washington University School of
Medicine, Department of Radiation Oncology, St. Louis, MO; Department of Radiation Oncology,
Washington University, St. Louis, MO; Division of Cancer Biology, Department of Radiation Oncology,
Washington University School of Medicine, St. Louis, MO

Background: Men with unfavorable intermediate-risk (UIR-PCa) or high-risk prostate cancer (HR-PCa)
are often treated with definitive external beam radiotherapy (EBRT) plus androgen deprivation therapy
(ADT). Treatment is frequently intensified by electively treating the pelvic lymph nodes with whole pel-
vis radiotherapy (WPRT), but practice patterns differ and the benefits of WPRT are not clearly defined,
with mixed results from clinical trials. The recent POP-RT trial showed improved 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 radiothera-
py in patients 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 involvement. Unweighted or inverse prob-
ability of treatment weighting (IPTW) was used to perform multivariable analysis (MVA) using Cox re-
gression 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 re-
ceived 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 Inter-
val: 0.90-1.006], P=.07). WPRT correlated with improved OS in men with grade group 5 (GG5) dis-
ease (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 randomized trial in mostly PET/
CT-staged patients, demonstrating that a more heterogenous population of men staged without func-
tional 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.

Emily Chan, Stephanie L. Pugh, Jeff Simko, Felix Y Feng, William U. Shipley, Himanshu Lukka,
Jean-Paul Bahary, Thomas Michael Pisansky, Kenneth Lee Zeitzer, Colleen Anne Lawton, Jason A.
Efstathiou, Seth A. Rosenthal, Alexander G. Balogh, Richard Dana Lovett, Anthony C. Wong,
Robert Timothy Dess, Scott McGinnis, Michael R. Kuettel, Lyudmila Demora, Howard M. Sandler;
University of California San Francisco, San Francisco, CA; NRG Oncology Statistics and Data Manage-
ment Center, Philadelphia, PA; Department of Urology, University of California, San Francisco, CA;
Massachusetts General Hospital, Harvard Medical School, Boston, MA; Hamilton Health Sciences,
Hamilton, ON, Canada; Centre Hospitalier de l’Universite de Montreal, Montreal, QC, Canada; Mayo
Clinic, Rochester, MN; Albert Einstein Medical Center, Philadelphia, PA; Medical College of Wiscon-
sin, Milwaukee, WI; Massachusetts General Hospital and Harvard Medical School, Boston, MA; Sutter
General Hospital, Sacramento, CA; Tom Baker Cancer Center, Calgary, AB, Canada; Dartmouth Hitch-
cock Medical Center, Lebanon, NH; University of Michigan, Ann Arbor, MI; Southeast Clinical Oncolo-
gy Research Consortium NCORP, Winston-Salem, NC; Roswell Park Cancer Institute, Buffalo, NY;
Cedars-Sinai Medical Center, Los Angeles, CA

Background: A recent study (Fossati et al, 2018) found that higher lymph node count at radical prosta-
tectomy 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 (bicalutamide) therapy for PSA elevation following radical prostatectomy from 1998-
2003. Methods: We reviewed available pathology reports for all patients in NRG/RTOG 9601 to deter-
mine 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 pos-
itive 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 de-
mographic 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, Glea-
son 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 adverse 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. Re-
search Sponsor: U.S. National Institutes of Health. This project was supported by grants
UG1CA189867 (NCORP), U10CA180868 (NRG Oncology Operations), U24CA196067 (NRG Speci-
men 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.

Udit Singhal, Srinivas Nallandhighal, Jeffrey J. Tosoian, Trinh Pham, Chia-Jen Liu, Razeen
Kareem, Komal Ramesh Kunder, Todd Matthew Morgan, Roberta Lucian�o, Shahrokh F Shariat,
Lucia Dambrosio, Claudio Doglioni, Scott A. Tomlins, Alberto Briganti, Ganesh S. Palapattu,
Aaron M. Udager, Simpa Salami; Department of Urology, University of Michigan, Ann Arbor, MI; Uni-
versity of Michigan Department of Urology, Ann Arbor, MI; Vanderbilt University, Nashville, TN; Uni-
versity of Michigan, Ann Arbor, MI; IRCCS Ospedale San Raffaele, Department of Pathology, Milan,
Italy; Medical University of Vienna, Vienna, Austria; Universit�a Vita-Salute San Raffaele, Milan, Italy;
Department of Pathology, Istituto Scientifico Ospedale San Raffaele, Milan, Italy; Vita-Salute San Raf-
faele University, Milan, Italy; University of Michigan Department of Pathology, Ann Arbor, MI

Background: Primary prostate cancers (PCa) harbor multiple spatially distinct tumors with significant
inter-lesion molecular heterogeneity. This diversity can result in many subclones that compete for bio-
logical 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 sequencing
(NGS) of primary PCa with synchronous LN metastases to identify primary PCa foci capable of metas-
tasis. Methods: Patients who underwent radical prostatectomy and LN dissection with pathologic node
positive disease were identified. 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 al-
terations (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 sam-
ples, 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-metastasis 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 patients 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 targeted DNA/RNA NGS to assess primary PCa and synchronous LN metas-
tases, we demonstrate that LN metastases is related to a combination of histopathologic and genomic
factors. This highlights the need to develop robust prognostic biomarkers 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).

Michael Thomas Schweizer, Roman Gulati, Yang Liu, Alexander K. Hakansson, Elai Davicioni,
Lawrence True, William J. Ellis, George Schade, Robert B. Montgomery, Sonia Wadhera, Katie
Nega, Kenneth J. Pienta, Peter Nelson, Jonathan L. Wright, Daniel W. Lin; University of Washing-
ton, Fred Hutchinson Cancer Research Center, Seattle, WA; Fred Hutchinson Cancer Research Center,
Seattle, WA; GenomeDx Biosciences Inc., San Diego, CA; Veracyte, Inc, Vancouver, BC, Canada; Vera-
cyte, Inc, San Diego, CA; University of Washington, Seattle, WA; James Buchanan Brady Urological In-
stitute, Johns Hopkins University School of Medicine, Baltimore, MD; Department of Urology,
University of Washington Medical 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-treatment biopsy after 90 days
of apalutamide (Schweizer, et al. SUO Annual Meeting 2020). In order to identify candidate bio-
markers for response, we conducted transcriptional profiling of tumor tissue obtained from men en-
rolled to the aforementioned trial. Methods: We analyzed FFPE tissue obtained from men enrolled to a
Phase II study testing 90-days of apalutamide. Transcript profiles were assessed using Affymetrix Mi-
croarrays (Decipher Biosciences, Inc). Differences in signaling pathways were assessed between sam-
ples at baseline, day (D) 91 (post-treatment) and at D365. We also assessed differences in signaling
pathways between patients that did vs. did not have a response (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 avail-
able for analysis. From 19 Baseline and 15 post-treatment tissue samples, 25 passed pathology quali-
ty 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. Surpris-
ingly, D365 specimens still demonstrated a distinct profile compared to both baseline and D91 sam-
ples. Pathway analysis revealed 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 associated 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 en-
richment for responses in those with higher risk disease at baseline. There was also an enrichment for
responses in those with higher nucleotide excision repair signature (P = 0.03) and those with signa-
tures associated with TP53 mutations (P = 0.02). Conclusions: We observed significant transcriptional
changes following 90 days of apalutamide, with evidence of persistent differences up to one year after
enrollment. Higher baseline risk score was associated with improved responses to apalutamide treat-
ment. Prospective studies evaluating the benefit of apalutamide in men on AS with higher risk tran-
scriptional profiles are warranted. Clinical trial information: NCT02721979. Research Sponsor:
Janssen Scientific Affairs, LLC.
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A genomic classifier for prostate cancer correlates with adverse pathologic features:
Transcriptomic features of cribriform and intraductal carcinoma of the prostate.

Zaeem M Lone, Tarik Benidir, Magdalena Rainey, Monica Nair, Elai Davicioni, Ewan Gibb, Sean
Williamson, Jane Nguyen, Shilpa Gupta, Moshe Chaim Ornstein, Rahul D. Tendulkar, Christopher
Weight, Eric A. Klein, Omar Y. Mian; Cleveland Clinic Lerner College of Medicine, Cleveland, OH;
Cleveland Clinic Glickman Urological Institute, Cleveland, OH; Cleveland Clinic Foundation, Cleve-
land, OH; GenomeDx Biosciences Inc., San Diego, CA; Veracyte, San Diego, CA; Cleveland Clinic De-
partment of Pathology, Cleveland, OH; Center for Urologic Oncology, Glickman Urological and Kidney
Institute, Cleveland Clinic, Cleveland, OH; Taussig Cancer Institute, Cleveland Clinic Foundation,
Cleveland, OH; Cleveland Clinic Cancer Center, Cleveland, OH; Cleveland Clinic, Cleveland, OH; Cleve-
land Clinic, Dept. of Radiation Oncology, Dept. of Translational Hematology Oncology Research, Cleve-
land, 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 ex-
plored whether genomic classifiers are associated with IDC and/or CF status. We investigated the corre-
lation between Decipher genomic risk score and IDC/CF status 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 prostatec-
tomy specimens was identified by GU pathologists and used for Decipher testing. Genitourinary pathol-
ogists reviewed prostatectomy 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 variables
were assessed using the Pearson Chi-Square test, quantitative with the Kruskal-Wallis test. Multivari-
able 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 recurrence free survival. Differential
gene expression and gene network analysis was used to identify 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, pre-
dictors 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 re-
vealed that the hallmark androgen response pathway was significantly upregulated in CF+/IDC+ pa-
tients (Log fold change: 15.7, p<0001). Conclusions: This is the largest series investigating the
association of a clinically validated genomic classifier and pathologic features such as cribriform and
intraductal carcinoma. These findings have implications 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.

Daniel Eidelberg Spratt, Huei-Chung Huang, Jeff M. Michalski, Elai Davicioni, Alejandro Berlin,
Jeff Simko, Jason A. Efstathiou, Phuoc T. Tran, Darby Thompson, Matthew Parliament, Ian S.
Dayes, Rohann Correa, John M. Robertson, Elizabeth Gore, Desiree E. Doncals, Eric Vigneault, Luis
Souhami, Theodore Karrison, Felix Y Feng; University Hospitals Seidman Cancer Center, Cleveland,
OH; Decipher, Veracyte Inc., San Diego, CA; Department of Radiation Oncology, Washington Universi-
ty, St. Louis, MO; Veracyte, Inc, San Diego, CA; Princess Margaret Cancer Centre, University Health
Network, Toronto, ON, Canada; University of California San Francisco, San Francisco, CA; Massachu-
setts General Hospital and Harvard Medical School, Boston, MA; Department of Radiation Oncology
and Molecular Radiation Sciences, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins
University School of Medicine, Baltimore, MD; Emmes Canada, Vancouver, BC, Canada; Division of
Radiation Oncology, Cross Cancer Institute, Department of Oncology, University of Alberta, Edmonton,
AB, Canada; Juravinski Cancer Centre, Hamilton, ON, Canada; Western University and Lawson Health
Research Institute, London, ON, Canada; Beaumont Health, Royal Oak, MI; Medical College of Wis-
consin, Milwaukee, WI; Summa Physicians INC, Canton, OH; Centre Hospitalier Universitaire de Que-
bec, Quebec, QC, Canada; McGill University Health Centre, Montr�eal, QC, Canada; NRG Oncology
Statistics and Data Management Center, Philadelphia, PA; Department of Urology, University of Cali-
fornia, San Francisco, CA

Background: The 22-gene Decipher genomic classifier (GC) is a prognostic biomarker that has been val-
idated 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 intermedi-
ate-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 concomitant 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 out-
comes 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 as-
sessed using cause-specific Cox or competing risk adjusted Fine-Gray multivariable models 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 independently prognostic for disease progression (subdis-
tribution 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), distant 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 difference between the 70.2 Gy and 79.2 Gy was 5%, as compared with 26% for high-
er GC patients. Conclusions: This study represents the first validation of any biopsy-based gene expres-
sion classifier in intermediate-risk prostate cancer. Decipher is independently prognostic and can
identify 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 Deci-
pher, Veracyte Inc., U.S. National Institutes of Health., This project was supported by grants
UG1CA189867 (NCORP), U10CA180868 (NRG Oncology Operations), U24CA114734 (RTOG Speci-
men Bank), U10CA180822 (NRG Oncology SDMC) from the National Cancer Institute (NCI).
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Genomic instability is enriched in localized prostate cancers from men of African
ancestry.

Jones T. Nauseef, Yajas Shah, Alon Shaiber, Joel Rosiene, David Wilkes, Michael Sigouros, Jyothi
Manohar, Panagiotis J. Vlachostergios, Brian D. Robinson, Olivier Elemento, David M. Nanus,
Juan Miguel Mosquera, Marcin Imielinski; New York-Presbyterian Hospital/Weill Cornell Medical
Center, New York, NY; Weill Cornell Medicine, New York, NY; Weill Cornell Medical College, New York,
NY; Department of Medicine, Division of Medical Oncology, Weill Cornell Medicine, New York City,
NY; Department of Pathology & Laboratory Medicine, Englader Institute for Precision Medicine, Weill
Cornell Medical College & New York-Presbyterian Hospital, New York, NY; Sandra and Edward Meyer
Cancer Center, New York, NY; Department of Pathology & Laboratory Medicine, Englander Institute for
Precision Medicine, Weill Cornell Medical College & New York-Presbyterian Hospital, New York, NY;
NewYork-Presbyterian Hospital/Weill Cornell Medicine, 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 com-
pared to their European ancestry (EA) men. Herein we describe analysis of AA PC WGS to identify ge-
nomic 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 ancestry was approximated via RFMix.
A comparable EA cohort (n = 224) was similarly assembled. Ancestry groups were compared via regres-
sion 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 fre-
quency ofMYC (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 recurrent 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 mu-
tational signatures revealed an AA-specific enrichment of SNVs in trinucleotide contexts associated
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 higher 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 can-
cers. These associations were independent of tissue preservation method or source, suggesting they re-
flect an ancestry-specific mutational process. Comparison 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 as-
sociated 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. Studies are ongoing to define
mechanisms via associations between germline predisposition, somatic modification, and transcrip-
tional outcome. Research Sponsor: DOD, Other Government Agency.
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M2 macrophage increase in prostate adenocarcinoma after high-dose rate
brachytherapy.

Palak Kundu, Nathanael Kane, Andrew Lim, Ting Martin Ma, Yunfeng Li, Rong Rong Huang,
Huihui Ye, Alan Lee, Nicholas George Nickols, Albert Chang; Department of Radiation Oncology,
University of California, Los Angeles, Los Angeles, CA; UCLA David Geffen School of Medicine, Los An-
geles, CA; University of Washington, Seattle, WA; Translational Pathology Core Laboratory, University
of California, Los Angeles, CA; University of California, Los Angeles, Los Angeles, CA; Department of
Pathology and Laboratory Medicine, 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 intermediate 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 biop-
sies 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 analyzed with a ma-
chine learning deconvolution model to resolve immune cell abundances. CD68+CD163+ M2 macro-
phages were analyzed with multiplex 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 memory 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 in-
crease, which was corroborated by multiplex IHC: average CD68+CD163+ cell counts were significant-
ly elevated after RT (pre-RT 63.7 vs. post-RT 200.1 per mm2, p=0.015). Conclusions:
Hypofractionated radiation increases the immunosuppressive M2 macrophage population in prostate
cancer, which may present a therapeutic target to augment the efficacy of radiation and immunothera-
py combinations. Research Sponsor: None.
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The role of spatial transcriptomic profiling to determine androgen receptor signaling
and immune infiltration in prostate cancer

Parth Patel, Srinivas Nallandhighal, David Scoville, Lynn Tran, Brittney Cotta, Aaron M. Udager,
Arvind Rao, Ganesh S. Palapattu, Vipulkumar Dadhania, Sethu Pitchiaya, Simpa Salami; University
of Michigan Department of Urology, Ann Arbor, MI; Nanostring, Seattle, WA; Medical College of Geor-
gia, Augusta, GA; University of Michigan Department of Pathology, Ann Arbor, MI; University of Michi-
gan Department of Computational Biology, Ann Arbor, MI

Background: Prostate cancer (PCa) in the transition zone (TZ) accounts for approximately 30% of dis-
ease 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 under-
lying biological mechanism for these differences is poorly understood. Here, we performed spatial tran-
scriptomic profiling to elucidate 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 multiple regions of interest
(ROI) per patient (42 cancer and 8 normal samples). Four morphology markers to facilitate ROI selec-
tion 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 path-
way enrichment and immune cell deconvolution using CIBERSORT was performed. Results: There
were grade group (GG) 4 (n=10) and 5 (n=10) tumors 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. Interestingly, androgen receptor (AR) signaling was significantly higher in TZ PCa ROIs
compared 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, CIBERSORT’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 im-
mune infiltration on PZ cancers. This is in concordance with prior knowledge that TZ tumors may be as-
sociated with higher serum PSA and PZ tumors may be associated with inflammation. Further studies
are needed to discern the biological and clinical significance of the different molecular features of PZ
and TZ PCa. Research Sponsor: Department of Urology Michigan Medicine.
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Comparative genomic analyses between Asian and Caucasian prostate cancers in an
80,829 patient cohort.

Adelene Sim Yen Ling, Alexander K. Hakansson, Enya Hui Wen Ong, Amanda S.Y. Lau, Kar Perng
Low, Tian Ren Wong, Nicole Tan, Janice Ser Huey Tan, Jeffrey K.L. Tuan, Terence Wee Kiat Tan,
Michael L.C. Wang, Kae-Jack Tay, Joe Poh Sheng Yeong, Lui Shiong Lee, Ravindran Kanesvaran,
Michael Chien Sheng Tan, Yang Liu, Elai Davicioni, Li Yan Khor, Melvin Lee Kiang Chua; National
Cancer Centre, Singapore, Singapore; Veracyte, Inc, Vancouver, BC, Canada; National Cancer Centre
Singapore, Singapore, Singapore; Duke-NUS Medical School, Singapore, Singapore; Singapore Gener-
al Hospital, Singapore, Singapore; Changi General Hospital Singapore, Singapore, Singapore; Vera-
cyte, Inc, San Diego, CA

Background: The Decipher 22-gene genomic classifier (GC) has been shown to predict 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 metastasis-free survival (MFS) in an Asian cohort of localized PCa. Additionally, we
performed comparative genomic analyses between our Asian patients and non-Asian cases from a large
Decipher GRID database (Veracyte, San Francisco, CA). Methods: We used a cohort of PCa patients
who were treated at a single institution from East Asia between 2006 to 2021. Patients underwent ac-
tive 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 re-
view of the Gleason’s grade (GG) and tumor cellularity by an expert GU pathologist. MFS was the pri-
mary endpoint for survival analysis. Comparative analyses of 273 gene-signatures were performed
against the full and a propensity-score matched (PSM) cohort identified from the Decipher GRID data-
base. Adjusted p-values from Wilcoxon tests were used to select from these signatures. Results:We pro-
filed 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
stratified as low/intermediate- (≤0.6) and high-risk ( > 0.6), respectively. GC high-risk was significant-
ly 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 sub-
types (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 ob-
served when comparing with the PSM-subset (N = 630; 5:1 ratio for NCCN, GG, age at diagnosis, and
assay quality score). Interestingly, both high angiogenesis and T-cell exclusion signatures were associ-
ated 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 observations may have implications for customizing treatment recommendations to an Asian
population. Research Sponsor: None.
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Impact of AR-V7 and other androgen receptor splice variant expression on outcomes of
post-prostatectomy salvage therapy.

Keisuke Otani, David Joseph Konieczkowski, Michael Drumm, Yukako Otani, Shulin Wu, Elai
Davicioni, Philip James Saylor, Chin-Lee Wu, Jason A. Efstathiou, David Tomoaki Miyamoto; Mas-
sachusetts General Hospital, Harvard Medical School, Boston, MA; Ohio State University, Columbus,
OH; GenomeDx Biosciences, Inc., Vancouver, BC, Canada; Massachusetts General Hospital and Har-
vard 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-res-
ponders. Prostate cancer depends on androgen receptor (AR) signaling, and expression of AR splice
variants (ARVs) that enable 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 irradia-
tion, suggesting that ARV expression may also be a biomarker of RT resistance. However, the land-
scape 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 retrospectively 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 local
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 interrogated 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. Deci-
pher 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 commonly 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 progres-
sion-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 clini-
cal outcomes, with a median BPFS of 10.9 months in AR-V7 positive vs 73.4 months in AR-V7 nega-
tive patients (p = 0.0020, HR 5.23, 95% CI 1.62-16.87). Conclusions: 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 modu-
late outcomes for localized as well as metastatic disease. Ongoing work includes comparison with De-
cipher score and validation in independent cohorts. Research Sponsor: RSNA, Other Foundation.
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Longitudinal ctDNA alterations in germline positive CRPC patients.

Minqi Huang, Ellen B. Jaeger, Sydney Caputo, William Fleming, Malcolm Light, Charlotte
Manogue, Isabelle P. Sussman, Alex Lieberman, Brian E. Lewis, Pedro C. Barata, Jodi Lyn Layton,
Elisa M. Ledet, A. Oliver Sartor; Tulane University, New Orleans, LA; Tulane University Cancer Cen-
ter, New Orleans, LA; Tulane University School of Medicine, New Orleans, LA; Tulane University Medi-
cal School, New Orleans, LA; School of Medicine, Tulane Medical School, New Orleans, LA

Background: Circulating tumor-derived DNA (ctDNA) is an accessible method for characterizing somat-
ic alterations. We report longitudinal ctDNA screenings of mCRPC patients (pts) who have had germ-
line 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 somat-
ic alterations in ctDNA were identified by testing with Guardant 360 (70-83 genes). ctDNA alterations
were characterized as deletions, frameshift, missense, nonsense, and other mutations. 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 pathogenic germline mutations
were in BRCA2 (25%; 5/20), ATM (10%; 2/20), and MSH2 (10%; 2/20). In ctDNA, missense muta-
tions were the most prevalent type of gene alteration in germline negative (n = 539/790, 68%) and
germline positive (n = 124/218, 57%) followed by frameshift mutations at 22% (n = 48/218) in germ-
line positive and 10% (n = 80/790) in germline negative 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). Oth-
er alterations including deletions, nonsense, and other mutations were not significantly different. Of
the germline positive pts, BRCA2 mutation was associated with the highest number of somatic altera-
tions. 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 germ-
line mutations in BRCA2 and TP53 had the highest number of somatic alterations detected in ctDNA
over the course of ctDNA evaluation. Research Sponsor: None.
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Pathologic and radiographic outcomes following prostate cancer diagnosis aided by
IsoPSA testing.

Tarik Benidir, Martin Hofmann, Zaeem M Lone, Christopher Weight, Eric A. Klein; Cleveland Clinic
Glickman Urological Institute, Cleveland, OH; Cleveland Clinic, Cleveland, OH; Cleveland Clinic Lerner
College of Medicine, Cleveland, OH; Cleveland Clinic Foundation, 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 significant prostate cancer at the time
of biopsy (Stovsky, Klein 2019). Herein we report pathologic outcomes in patients treated via radical
prostatectomy (RP) whom had undergone IsoPSA testing prior to their diagnostic biopsy. We also ex-
plore IsoPSA status in the context of MRI dependent findings, including PIRADS scores and PSA den-
sity. 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 performed to determine associations be-
tween IsoPSA and adverse histologic (cribiform, intraductal status (CB/ID), grade group status) patho-
logic (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 prostate 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 IsoPSA index was higher when the dominant tumor was found in the transitional
zone versus 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 signifi-
cant disease on biopsy, and as such may improve the selection of men for such intervention. In our ini-
tial cohort, IsoPSA reliably identified 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.
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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.

Ting Martin Ma, Fang-I Chu, Tahmineh Romero, Jeff M. Michalski, Thomas Michael Pisansky,
Mack Roach, Felix Y Feng, Howard M. Sandler, Michel Bolla, Anouk Neven, Luca Incrocci,
Matthew R. Sydes, Abdenour Nabid, James William Denham, Allison Steigler, Luis Souhami, John
Armstrong, Shawn Malone, Daniel Eidelberg Spratt, Amar Upadhyaya Kishan; Department of Radia-
tion Oncology, University of California, Los Angeles, Los Angeles, CA; University of California Los Ange-
les, Los Angeles, CA; Department of Medicine Statistics Core, University of California, Los Angeles,
CA; Department of Radiation Oncology, Washington University, St. Louis, MO; Mayo Clinic, Rochester,
MN; University of California San Francisco, San Francisco, CA; Department of Urology, University of
California, San Francisco, CA; Cedars-Sinai Medical Center, Los Angeles, CA; Grenoble Alpes Universi-
ty, Centre Hospitalier Universitaire de Grenoble, Grenoble, France; European Organisation for Re-
search and Treatment of Cancer, Brussels, Belgium; Erasmus Medical Center Cancer Institute,
Rotterdam, Netherlands; MRC Clinical Trials Unit at UCL, London, United Kingdom; Centre Hospital-
ier de Sherbrooke, Sherbrooke, QC, Canada; University of Newcastle, Callaghan, Australia; University
of Newcastle School of Medicine and Public Health, Newcastle, Australia; McGill University Health
Centre, Montr�eal, QC, Canada; ICORG (All Ireland Cooperative Oncology Research Group), St Luke’s
Hospital, Radiation Oncology Department, Dublin, Ireland; The Ottawa Hospital Cancer Center, Otta-
wa, ON, Canada; University Hospitals Seidman Cancer Center, Cleveland, OH

Background: The prognostic importance of local failure (LF) after definitive radiotherapy (RT) in pa-
tients with NCCN intermediate- (IRPCa) and high-risk prostate cancer (HRPCa) remains unclear, par-
ticularly 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 (MAR-
CAP) Consortium, comprising a total of 12533 patients (6288 HRPCa & 6245 IRPCa). Multivariable
Cox proportional hazards (PH) models were developed to evaluate the relationship between overall sur-
vival (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 devel-
oped 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, respec-
tively. 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 associated 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 patients 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 accurate
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 sug-
gests that optimizing local control is also important, though the majority of DM events appear prior to a
clinically-detected LF. Research Sponsor: Prostate Cancer Foundation, ASTRO.
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Hereditary cancer risk assessment in the community urology practice setting.

Neal D. Shore, Lauren Lenz, Darl D. Flake, Stephanie Meek, Thaylon Davis, Karen Copeland, Rob
Finch, William Schiff, Howard Korman, Manoj Rao, Laurence Belkoff, Richard D’Anna, Thomas
Slavin, Todd Cohen; Urology, Carolina Urologic Research Center and Atlantic Urology Clinics, Myrtle
Beach, SC; Myriad Genetics, Inc., Salt Lake City, UT; Urology Associates of Central California, Fresno,
CA; Comprehensive Urology, Royal Oak, MI; Urologic Specialists of Northwest Indiana, Merrillville, IN;
MidLantic Urology LLC, Bala Cynwyd, PA; Arkansas Urology, Little Rock, AR

Background: Professional guidelines recommend hereditary cancer risk assessment (HCRA) for men
with prostate cancer to inform both risk of cancer (primary or subsequent) and treatment decisions.
The objectives of the study were to evaluate the feasibility 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 rec-
ommendations from the integration process into their normal practice workflow (practice). During the
post-integration period, the HCRA process was implemented with eligible patients consented to partic-
ipate. 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 collection 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 completed 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 performed 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 members post-testing. Con-
clusions: 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 appears 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).

Emerson A. Lim, Michael Thomas Schweizer, Kim N. Chi, Rahul Raj Aggarwal, Neeraj Agarwal,
James L. Gulley, Edward F. Attiyeh, James Greger, Shujian Wu, Pharavee Jaiprasart, John
Loffredo, Nibedita Bandyopadhyay, Hong Xie, Aaron Richard Hansen; Columbia University Medical
Center, New York, NY; University of Washington, Fred Hutchinson Cancer Research Center, Seattle,
WA; BC Cancer Agency, University of British Columbia, Vancouver, BC, Canada; UCSF Helen Diller
Family Comprehensive Cancer Center, San Francisco, CA; Huntsman Cancer Institute, University of
Utah, Salt Lake City, UT; National Cancer Institute, National Institutes of Health, Bethesda, MD; Jans-
sen Research & Development, Spring House, PA; Janssen Research and Development, Spring House,
PA; Janssen Research & Development, Horsham, PA; Janssen Research & Development, Raritan, NJ;
Janssen Research & Development, LLC, Spring House, PA; Princess Margaret Cancer Centre, Toronto,
ON, Canada

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 ac-
tivity. Methods: This Phase 1 Dose Escalation Study evaluated JNJ-081 in mCRPC participants (pts)
who progressed after novel androgen targeting therapy (eg, abiraterone, enzalutamide or apalutamide).
Prior chemotherapy was permitted. JNJ-081 was administered initially by intravenous (IV) then by sub-
cutaneous (SC) route. Dose escalation followed a continuous reassessment method based on a Bayes-
ian regression model. The primary endpoint to determine the recommended phase 2 dose (RP2D) was
based on safety. Pharmacokinetics (PK), pharmacodynamics (PD), immunogenicity, and preliminary
anti-tumor activity were also evaluated. Cytokine release syndrome (CRS) was graded by CTCAE V5. Re-
sults: 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 miti-
gate CRS and infusion-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 treat-
ment doses greater than 30 mg/kg SC. Two subjects 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 administration. 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 adminis-
tration. 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 mit-
igated 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.
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Comparison of the medical costs between active surveillance and other treatment for
early prostate cancer in Japan: From the data of PRIAS JAPAN study.

Takuma Kato, Mikio Sugimoto, Yoshiyuki Kakehi, Yoichiro Tohi, Ryuji Matsumoto, Nobuo
Shinohara, Akira Yokomizo, Hiroshi Fukuhara, Koji Mitsuzuka, Hiroshi Sasaki, Shin Egawa, Junichi
Inokuchi, Masatoshi Eto, PRIAS-JAPAN study group; Kagawa University Graduate School of Medi-
cine, Kagawa, Japan; Kagawa University, Kagawa, Japan; Department of Urology, Kagawa University
Faculty of Medicine, Takamatsu, Japan; Kagawa University, Kita-Gun, Japan; Department of Renal
and Genitourinary Surgery, Hokkaido University, Sapporo, Japan; Department of Renal and Genitouri-
nary Surgery, Graduate School of Medicine, Hokkaido University, Sapporo, Hokkaido, Japan; Depart-
ment of Urology, Harasanshin Hospital, Fukuoka, Japan; Kyorin University, Tokyo, Japan; Tohoku
University Graduate School of Medicine, Sendai, Japan; Jikei University School of Medicine, Tokyo, Ja-
pan; The Jikei University School of Medicine, Tokyo, Japan; Kyushu University Graduate School of
Medical Sciences, Fukuoka, 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 surveillance, robot-assisted laparoscopic prostatec-
tomy (RALP), Brachytherapy (BT), Intensity Modulated Radiation Therapy (IMRT), and Androgen dep-
rivation therapy(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 be-
tween May 2019 and June 2020 at Kagawa university hospital were analyzed. The cost of ADT was as-
sumed to be the cost of the LH-RH analog over 5 years. The inpatient treatment cost for each
treatment was calculated 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-eli-
gible patients in Japan based on the data of the J-CAP study and the data of cancer statistics in 2017
and estimated the total treatment cost of AS-eligible patients based on the data of treatment break-
down of T1/T2 patients in the J-CAP study. In addition, we used the data from PRIAS-JAPAN to calcu-
late the AS continuation rate, protocol biopsy acceptance rate, and the breakdown of secondary
treatments. We simulated the 5-year treatment cost for AS patients using the system. Results: The me-
dian 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, re-
spectively. The number of AS-eligible patients in Japan 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.
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Temporal changes in the screening, diagnosis and surgical treatment of genitourinary
(GU) malignancies during the COVID-19 pandemic.

Chris Labaki, Andrew Lachlan Schmidt, Ziad Bakouny, Muhieddine Labban, Talal El Zarif,
Steven Lee Chang, Bradley Alexander McGregor, Adam S. Kibel, Timothy Rebbeck, Quoc-Dien
Trinh, Toni K. Choueiri; Dana Farber Cancer Institute, Boston, MA; Liz Plummer Cancer Centre,
Cairns and Hinterland Hospital and Health Service, Cairns, QLD, Australia; The Lank Center for Genito-
urinary Oncology, Dana-Farber Cancer Institute and Brigham and Women’s Hospital, Boston, MA; Brig-
ham and Women’s Hospital, Boston, MA; Division of Urological Surgery, Brigham and Women’s
Hospital, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Brigham & Women’s Hospital, Bos-
ton, MA; Center for Surgery and Public Health, Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham
and Women’s Hospital, and Harvard Medical School, 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 surgical management modalities of prostate cancer (PCa), urothelial carcinoma
(UC) and renal cell carcinoma (RCC) within Massachusetts General Brigham, the largest healthcare
system in the Northeastern United States, over four 3-month time periods during the pandemic (March
2020- March 2021). The percentage change in screening, diagnoses and management modalities dur-
ing pandemic periods as compared to the immediate pre-pandemic period (December 2019-March
2020) was calculated as (Nperiod – Ncontrol)/Ncontrol. The difference in “predicted” versus “observed” di-
agnoses 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 pandemic peak (March-
June 2020) was associated with a significant decline across screening, diagnosis and treatment, rang-
ing from -15.7 to -64.8%, followed by a progressive recovery, ranging from -5.9 to +25.1% in the lat-
est 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” be-
tween June 2020 and March 2021. Conclusions: A substantial disruption in the screening, diagnosis
and treatment of GU malignancies was observed early in the pandemic, followed by a progressive re-
bound and recovery. The highest declines were observed for PSA screening, and the lowest for cystec-
tomy 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 previous diagnosis of UC.

PROSTATE CANCER - LOCALIZED

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


282 Poster Session

Disease progression and competing mortality for men undergoing active surveillance
for low-risk prostate cancer.

Kripa Guram, Tyler J. Nelson, Rishi Deka, Michael Vincent Sherer, Gustavo Rodrigues De Moraes,
Brent S. Rose; VA San Diego Healthcare System, San Diego, CA; University of California, San Diego,
La Jolla, CA; UC San Diego Health System, La Jolla, CA; Department of Radiation Medicine and Ap-
plied Sciences, University of California San Diego, La Jolla, CA; UCSD Health, La Jolla, CA

Background: Active surveillance is a common management strategy for men with low-risk prostate can-
cer. 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 progres-
sion on the risk of metastases and prostate cancer-specific mortality (PCSM). We then sought to com-
pare the risks of PCSM with the risk of competing mortality in this real-world cohort of men on active
surveillance. Methods: This was a retrospective population-based cohort study using patient records
from the Veterans Heath Administration Informatics and Computing Infrastructure of patients with a
diagnosis of low-risk prostate cancer from January 1, 2001, to December 31, 2015, who were man-
aged 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 biopsy.
We identified men with pathologic upgrading to ≥GG2 and ≥GG3. We calculated the cumulative inci-
dence 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 oc-
curred in 3227 and 1200 men, respectively. For all patients, the 8-year cumulative incidence of me-
tastases 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 increased risk of PCSM at 8 years (0.7% vs 0.4%, p = 0.82). The
8-year cumulative incidence 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, re-
gardless of upgrading status. Conclusions: For men with low-risk PC on active surveillance, pathologic
upgrading was associated with a small increased risk of metastases but no increased risk of death from
prostate cancer. Regardless of upgrading status, 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 sur-
veillance protocols for men at risk of competing mortality. Research Sponsor: None.

PROSTATE CANCER - LOCALIZED

© 2022 by American Society of Clinical Oncology. Visit abstracts.asco.org and search by abstract for disclosure information.

http://abstracts.asco.org


283 Poster Session

Distribution of NCCN risk classifications using MRI-ultrasound fusion versus
systematic 12 core biopsies.

Ghazal Khajir, Benjamin Press, Angelique W. Levi, Preston C. Sprenkle, Michael S. Leapman; Yale
School of Medicine, New Haven, CT; Yale New Haven Hospital, New Haven, CT; Department of Urolo-
gy, Yale School of Medicine, New Haven, CT

Background: The widely-used National Comprehensive Cancer Network (NCCN) risk criteria for prostate
cancer are impactful for patient and clinicians, particularly when assessing 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 sampling, which may lead to over-treatment of non-lethal cancers. We
evaluated the distribution of prostate cancer risk classification obtained using MRI-ultrasound fusion
versus systematic 12 core biopsy. Methods: We performed a retrospective study of patients who under-
went prostate MRI-ultrasound fusion biopsy at a single institution from January 2017 to July 2021.
The primary study objective was to characterize the proportion 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
conducted comparisons within patients based on findings obtained through MRI-ultrasound fusion bi-
opsy versus systematic biopsy only. Results: We identified 1,132 patients, including 1,014 (89.5%)
and 118 (10.5%) who underwent first-time biopsy and surveillance 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 classified as very-low and low NCCN risk, respectively. Incorporating
data from MRI-ultrasound 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 management,
7.4%, 60.2%, 26.9% met very-low, low, and favorable-intermediate risk criteria, respectively. Conclu-
sions: 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 sur-
veillance fall outside of this criteria. These findings imply a need to broaden support for active surveil-
lance 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)
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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.

Sean Matthew McBride, Tamim Niazi, Scott Williams, Ian D. Davis, Martin R. Stockler,
Andrew James Martin, Karen Bracken, Felicia T. Roncolato, Lisa Horvath, Shomik Sengupta, Jarad
Martin, Tee Lim, Simon Hughes, Raymond S. McDermott, James W.F. Catto, Paul J. Kelly,
Wendy R. Parulekar, Scott Carlyle Morgan, Ricardo A. Rendon, Christopher Sweeney, Australia and
New Zealand Urogenital and Prostate Cancer Trials Group (ANZUP); Memorial Sloan Kettering Can-
cer Center, New York, NY; Jewish General Hospital, McGill University, Montreal, QC, Canada; Peter
MacCallum Cancer Center, Melbourne, VIC, Australia; Eastern Health Clinical School, Monash Univer-
sity, Box Hill, VIC, Australia; NHMRC Clinical Trials Center, University of Sydney, Sydney, NSW, Aus-
tralia; NHMRC Clinical Trials Center, University of Sydney, Sydney, Australia; NHMRC Clinical Trials
Centre, University of Sydney, Sydney, Australia; NHMRC Clinical Trials Centre, Camperdown, Austra-
lia; Medical Oncology, Chris O’Brien Lifehouse, Sydney, NSW, Australia; Eastern Health, Melbourne,
Australia; Calvary Mater Hospital, Newcastle, Australia; Fiona Stanley Hospital, Murdoch, Australia;
Guy’s Cancer, Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom; Cancer Trials
Ireland, Dublin, Dublin, Ireland; Academic Urology Unit, University of Sheffield, Sheffield, United
Kingdom; Bon Secours Radiotherapy Cork, in partnership with UPMC Hillman Cancer Centre, Cork,
Ireland; Canadian Cancer Trials Group, Kingston, ON, Canada; The Ottawa Hospital Cancer Centre, Ot-
tawa, ON, Canada; Nova Scotia Health Authority and Dalhousie University, Halifax, NS, Canada; Dana-
Farber Cancer Institute, Boston, MA

Background: Radiation therapy (RT), plus androgen deprivation therapy (ADT) with a luteinizing hor-
mone 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, incurable distant metastases develop within 5 years in 15% of men with very high-
risk features. Darolutamide is a structurally distinct oral androgen receptor antagonist with low blood-
brain-barrier penetration, a demonstrated favorable safety profile, and low potential for drug-drug inter-
actions. Our aim is to determine the efficacy of adding darolutamide to ADT and RT in the setting of ei-
ther primary definitive 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 imaging; or very high-risk features with PSA per-
sistence or rise within one year following 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 nonsteroidal antiandrogen in addition to LHRHA for up
to 90 days prior to randomization. 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 (ICECaP-validated),
with secondary endpoints overall survival, PC-specific survival, PSA-progression free survival, time to
subsequent hormonal therapy, time to castration-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.
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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).

Adam S. Kibel, Martin Gleave, Sabine D. Brookman-May, Won Kim, Christopher P. Evans, Eleni
Efstathiou, Philip W. Kantoff, Ashley Ross, Neal D. Shore, Alberto Briganti, Boris A. Hadaschik,
Axel Heidenreich, Oliver Brendan Rooney, Shaozhou Ken Tian, Lisa Wetherhold, Weichun Xu,
J. Kellogg Parsons, Kesav Yeruva, Mary-Ellen Taplin; Brigham & Women’s Hospital, Boston, MA;
University of British Columbia, Vancouver, BC, Canada; Janssen Research & Development, Los Ange-
les, CA, Ludwig-Maximilians-University, Munich, Germany; Janssen Research & Development, San
Francisco, CA; University of California Davis, Sacramento, CA; Houston Methodist Cancer Center,
Houston, TX; Memorial Sloan Kettering Cancer Center, NY, NY, Convergent Therapeutics, Inc., Cam-
bridge, MA; Northwestern University, Chicago, IL; Carolina Urologic Research Center, Myrtle Beach,
SC; Vita-Salute San Raffaele University, Milan, Italy; University of Duisburg-Essen, Essen, Germany;
University Hospital of Cologne, Cologne, Germany; Janssen Research & Development, High Wycombe,
United Kingdom; Janssen Research & Development, Spring House, PA; Janssen Research & Develop-
ment, La Jolla, CA; Janssen Research & Development, Los Angeles, CA; Lank Center for Genitourinary
Oncology, Dana-Farber Cancer Institute, 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 af-
ter RP with pelvic lymph node dissection (pLND) in localized/locally advanced high-risk PC improves
pathologic complete response (pCR) rate and metastasis-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), internation-
al region. Randomization: 1:1 to APA (240 mg/d) + ADT or PBO + ADT. Pts receive 6-month neoadju-
vant tx followed by RP and then 6 months’ adjuvant tx. Primary end points: pCR rate and MFS. In
addition to MFS based on conventional imaging, MFS based on PSMA PET or conventional imaging
will be assessed as a separate end point. Both pCR and MFS are assessed by blinded independent cen-
tral review. Conventional imaging by CT or MRI and bone scan are done at screening, within 4 weeks
after RP, at biochemical 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 until distant metastasis
or death; cardiovascular and thrombotic risk assessment at screening, prior to, and after RP; and guid-
ance for standard thrombotic prophylaxis in the perioperative setting. An independent data monitoring
committee will review trial data. Clinical trial information: NCT03767244. Research Sponsor: Janssen
Research & Development.
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A single arm, phase I/II trial of neoadjuvant androgen deprivation, darolutamide, and
ipatasertib in men with localized, high-risk prostate cancer.

David James VanderWeele, Sarah Elizabeth Fenton, Gregory Auffenberg, Borko Jovanovic,
Maha H. A. Hussain; Northwestern Unis, Chicago, IL; Northwestern University, Chicago, IL; Depart-
ment of Preventive Medicine, Northwestern University Feinberg School of Medicine, Chicago, IL; Rob-
ert H. Lurie Comprehensive Cancer Center, Northwestern University, Chicago, IL

Background: Most patients (pts) who die of prostate cancer (pca) had potentially curable localized dis-
ease when first diagnosed, but their cancer subsequently relapsed to an incurable state. Neoadjuvant
intense androgen deprivation therapy (ADT) has led to exceptional 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 castra-
tion 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 in-
cludes pts with nonmetastatic or mCRPC. Pts start with a lead-in of ipatasertib for 7 days, followed by
ipatasertib combined with darolutamide 600 mg BID. The dose limiting toxicity period is the first 4
weeks of combination 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 daroluta-
mide 600 mg BID and ipatasertib at the recommended phase II dose (RP2D), followed by prostatecto-
my 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 efficacy after 9 pts are enrolled and with an additional stopping
rule for safety. Key eligibility 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 being 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 pri-
mary endpoint for the phase II portion is the combined rate of pathologic complete response (defined
as absence of pathologic disease on hematoxylin and eosin (H&E) stain (ypT0)), or with presence 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 end-
points are safety, 2 year biochemical recurrence free survival, and rate of PSA0 (undetectable PSA
with testosterone recovery and no additional therapy). Enrollment to the phase 1 portion began in Sep-
tember 2021, and the study is available at select Big Ten institutions. Clinical trial information:
NCT04737109. Research Sponsor: Genentech, Bayer.
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