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The full, final text of this abstract will be available at meetings.asco.org on the day of
presentation and in the online supplement to the February 1, 2024, issue of the Journal of
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Belzutifan versus everolimus in participants (pts) with previously treated advanced
renal cell carcinoma (RCC): Patient-reported outcomes (PROs) in the phase 3
LITESPARK-005 study.
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Background: In the randomized, open-label, phase 3 LITESPARK-005 (NCT04195750) study,
belzutifan treatment showed superior PFS (primary endpoint; HR 0.75 [95% CI 0.63–0.90];
P,.001) andORR (key secondary endpoint; estimated percentage-point difference 18.4 [95%CI
14.0–23.2]; P,.00001) vs everolimus in pts with advanced/metastatic clear cell RCC that
progressed after prior immune checkpoint and anti-angiogenic therapies. We present PRO
findings for belzutifan vs everolimus in LITESPARK-005. Methods: PROs were evaluated by
FKSI-DRS and EORTC QLQ-C30 questionnaires in all randomized pts with $1 dose study
treatment and $1 completed PROs assessment, administered electronically on d 1 of wk 1, 3,
5, and 9, Q4W thereafter, at treatment discontinuation, and d 30 after last dose. Time to
deterioration (TTD) and least square (LS)mean change frombaseline asmeasured by FKSI-DRS
andQLQ-C30global health status/quality of life (GHS/QoL) andphysical functioning (PF) scales
were prespecified as secondary endpoints. PROs were not formally statistically tested and 95%
CI and P-values were nominal and descriptive. Results: As of June 13, 2023 (data cutoff date at
second prespecified interim analysis), median (range) follow-up was 25.7 mo (16.8–39.1).
Median (range) duration of treatment was 7.6 mo (0.1–35.8) with belzutifan vs 3.9 mo
(0.0–33.2) with everolimus; 84 (22.6%) vs 18 (5.0%) pts remained on treatment. 366 of 374
pts randomized to belzutifan and 354 of 372 pts randomized to everolimus were included in the
PRO analysis population. Completion rates for FKSI-DRS and QLQ-C30 were.90% at baseline
and .55% at wk 17 (~4 mo) in each arm. Meaningfully longer TTD in FKSI-DRS and QLQ-C30
GHS/QoL scores were observed for belzutifan vs everolimus (Table). LSmean changes in FKSI-
DRS and QLQ-C30 GHS/QoL scores suggested stability frombaseline towk 17with belzutifan vs
worsening with everolimus, and a potential greater worsening in PF scores with everolimus vs
belzutifan. Conclusions: Belzutifan was associated with prolonged TTD in FKSI-DRS and
EORTCQLQ-C30. Score changes frombaseline towk 17 also favored belzutifan over everolimus.
Overall, PRO results indicate better disease-specific symptoms and quality of life among pts
treated with belzutifan compared with everolimus. Clinical trial information: NCT04195750.
Research Sponsor: Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ,
USA.

FKSI-DRS QLQ-C30 GHS/QoL QLQ-C30 PF

Belzutifan median TTD, mo Not reached 19.35 19.32
Everolimus median TTD, mo 11.99 10.19 13.83
TTD HR (95% CI) 0.53 (0.41-0.69) 0.75 (0.58-0.96) 0.93 (0.72-1.20)
Nominal P-value for TTD ,.0001 .019 .55
Belzutifan LS mean change (95% CI) 20.17 (20.70-0.36) 0.28 (21.98-2.53) 24.75 (26.87-22.63)
Everolimus LS mean change (95% CI) 21.62 (22.17-21.06) 26.11 (28.51-23.70) 27.22 (29.47-24.98)
Difference in LS means (95% CI) 1.45 (0.70-2.19) 6.38 (3.21-9.55) 2.47 (20.59-5.54)
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Nivolumab plus cabozantinib (N+C) vs sunitinib (S) for previously untreated ad-
vanced renal cell carcinoma (aRCC): Results from 55-month follow-up of the
CheckMate 9ER trial.
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Background: N+C demonstrated superior progression-free survival (PFS), overall survival
(OS), and objective response rate (ORR) vs S in patients (pts) with previously untreated aRCC
in the primary analysis of the phase 3 CheckMate 9ER trial (18.1 mo median follow-up). N+C
maintained efficacy benefits vs S with 44.0 mo median follow-up. Here, we report updated
efficacy in intent-to-treat (ITT) pts and by International Metastatic RCC Database Consortium
(IMDC) risk, and safety with extended follow-up.Methods: Pts with aRCC were randomized to
N 240 mg every 2 weeks + C 40 mg QD vs S 50 mg QD (4 weeks of 6-week cycles) until disease
progression or unacceptable toxicity, with up to 2 y of N. The primary endpoint was PFS per
RECIST v1.1 by blinded independent central review (BICR). Secondary endpoints included OS,
ORR per RECIST v1.1 by BICR, and safety. Results: Overall, 323 pts were randomized to N+C and
328 to S (ITT).With 55.6momedian (48.1momin.) follow-up forOS,medianPFSwas 16.4 vs 8.4
mo (hazard ratio [HR] 0.58, 95% CI 0.49-0.70) and median OS was 46.5 vs 36.0 mo (HR 0.77,
95% CI 0.63-0.95) with N+C vs S. ORR (95% CI) was 55.7% (50.1-61.2) vs 27.7% (23.0-32.9);
13.6% vs 4.6% of pts achieved complete response (CR); 6.5% vs 13.7% had progressive disease
(PD), respectively. Median (range) time to response (TTR) was 2.8 (1.0-22.2) vs 4.3 (1.7-30.4)
mo for N+C vs S, and median (95% CI) duration of response (DOR) was 22.0 (18.0-25.2) vs 15.2
(10.9-19.3) mo. Efficacy by IMDC favorable (FAV) and intermediate/poor (I/P) risk groups is
reported in the Table. Among all treated pts (320 pts each arm), any-grade (grade $ 3)
treatment-related adverse events (TRAEs) occurred in 97.5% (67.5%) vs 93.1% (55.3%) with
N+C vs S. Any-grade TRAEs led to discontinuation of N or C in 28.1% of pts (N only, 10.0%; C
only, 10.3%; N+C simultaneously, 6.6%; N+C sequentially, 1.3%) and of S in 10.9% of pts.
Additional analyses in subgroups of clinical interest will be presented. Conclusions: With 55.6
momedian follow-up, N+C continues tomaintainmeaningful long-term efficacy benefits over
S. No new safety concerns were identified. These results continue to support N+C as a standard
of care for previously untreated aRCC. Clinical trial information: NCT03141177. Research
Sponsor: Bristol Myers Squibb.

FAV
N+C; n = 74

FAV
S; n = 72

I/P
N+C; n = 249

I/P
S; n = 256

mPFS (95% CI), mo 21.4 (12.8–24.6) 12.8 (9.4–16.6) 15.4 (11.1–18.6) 7.1 (5.7–8.9)
PFS HR (95% CI) 0.69 (0.48–1.00) – 0.56 (0.45–0.68) –
mOS (95% CI), mo 52.9 (40.8–NE) 58.9 (46.1–NE) 43.9 (34.9–51.9) 29.3 (23.7–36.2)
OS HR (95% CI) 1.10 (0.69–1.75) – 0.73 (0.58–0.91) –
ORR (95% CI), % 66.2 (54.3–76.8) 44.4 (32.7–56.6) 52.6 (46.2–58.9) 23.0 (18.0–28.7)
CR, % 16.2 8.3 12.9 3.5
PD, % 2.7 2.8 7.6 16.8
mTTR (range), moa 2.8 (1.5–19.8) 4.3 (1.7–30.4) 2.8 (1.0–22.2) 4.4 (1.7–18.1)
mDOR (95% CI), moa 18.7 (13.9–22.2) 17.8 (11.1–19.4) 23.1 (17.3–30.5) 13.8 (7.1–23.5)
aBased on pts with an objective response. m, median; NE, not estimable.
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Nivolumab plus ipilimumab (NIVO+IPI) vs sunitinib (SUN) for first-line treatment of
advanced renal cell carcinoma (aRCC): Long-term follow-up data from the phase 3
CheckMate 214 trial.
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Background: First-line NIVO+IPI has provided substantial long-term survival benefits over
SUN in patients (pts) with aRCC in CheckMate 214. We report survival, response per indepen-
dent radiology review committee (IRRC) and safety after 6 yminimum (80momedian) follow-
up in all randomized pts, by IMDC risk and in pts with overall survival (OS) $ 6 y (long-term
survivors; LTS). Longer follow-up data (minimum, 7.5 y) will be presented. Methods: Pts with
clear cell aRCC were randomized 1:1 to NIVO 3 mg/kg + IPI 1 mg/kg Q3W34 then NIVO 3 mg/kg
Q2Wvs SUN 50mgQD for 4wk on, 2wk off. Endpoints: OS, progression-free survival (PFS) and
objective response rate (ORR; both per IRRC using RECIST v1.1) in IMDC intermediate/poor risk
(IP; primary), intent-to-treat (ITT; secondary) and favorable risk (FAV; exploratory) pts.
Exploratory outcomes in LTS pts were assessed post hoc. Results: OS with NIVO+IPI vs SUN
remained superior in ITT (HR0.72) and IP (HR0.68) pts; OS benefitswere similar between arms
in FAVpts (HR0.87; Table).MedianPFSwas consistentwith previous reports. ORRper IRRCwas
higher with NIVO+IPI vs SUN, with more ongoing responses in ITT (60% vs 50%) and IP (60%
vs50%)pts. In FAVpts, ORRwas lowerwithNIVO+IPI vs SUN, yetmore responseswere ongoing
(59% vs 52%, respectively). Median duration of response (DOR) was longer and complete
response (CR) rate was higher with NIVO+IPI vs SUN regardless of IMDC risk. Incidence of any
and grade 3-4 treatment-related adverse events remained largely unchanged. One additional
drug-related death occurredwithNIVO+IPI and zerowith SUN since the previous database lock.
In the LTS subgroup (NIVO+IPI, n = 208; SUN, n = 151), ORRwas higher (66%vs 53%),more pts
had a CR (27% vs 9%) and fewer progressed (4% vs 11%) with NIVO+IPI vs SUN. Median DOR
was longer with NIVO+IPI (n = 137) vs SUN (n = 80) among LTSwith confirmed response (76 vs
40 mo). Updated survival, response and safety data with 7.5 y minimum follow-up, along with
additional subgroup analyses, will be presented. Conclusions: NIVO+IPI demonstrated long-
term survival andmore durable response benefits vs SUN in ITT and IP pts. CR rateswere higher
and median DOR was longer with NIVO+IPI vs SUN regardless of IMDC risk group, and in LTS
pts. No new safety signals emerged. Clinical trial information: NCT02231749. Research
Sponsor: Bristol Myers Squibb.

ITT IP FAV
Arm; n NIVO+IPI; 550 SUN; 546 NIVO+IPI; 425 SUN; 422 NIVO+IPI; 125 SUN; 124

OS HR (95% CI) 0.72 (0.62-0.83) 0.68 (0.58-0.81) 0.87 (0.62-1.24)
mOS (95% CI), mo 53 (46-65) 37 (32-44) 47 (35-56) 26 (22-33) 79 (65-NE) 68 (56-79)
PFS per IRRC, HR (95% CI) 0.86 (0.73-1.01) 0.73 (0.61-0.87) 1.60 (1.13-2.26)
mPFS (95% CI), mo 12 (10-16) 12 (10-15) 11 (8-16) 8 (7-10) 12 (10-18) 29 (22-38)
ORR per IRRC, % (95% CI) 39 (35–44) 32 (29-37) 42 (37-47) 27 (23-31) 30 (22-38) 52 (43-61)
CR per IRRC, % 12 3 11 2 13 6
mDOR (95% CI), mo 75 (59-76) 25 (20-30) 75 (51-76) 20 (15-25) 61 (28-NE) 33 (25-51)

m, median; NE, not estimable.
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Subgroup analyses of efficacy outcomes by baseline tumor size in the phase 3,
open-label CLEAR trial.
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South Brisbane & Queensland University of Technology, Brisbane, QLD, Australia; Clinique Victor Hugo Centre Jean Bernard, Le Mans, France; Valencia Institute of
Oncology Foundation, Valencia, Spain; Roswell Park Cancer Institute, Buffalo, NY; Merck & Co., Inc., Rahway, NJ; Eisai Inc., Nutley, NJ; University of Bari ’A. Moro’, Bari, Italy

Background: In the primary analysis of the phase 3 open-label CLEAR trial, lenvatinib +
pembrolizumab (L+P) showed statistically significant and clinically meaningful improvements
in progression-free survival (PFS), overall survival (OS), and objective response rate (ORR)
compared with sunitinib (S) in patients (pts) with advanced renal cell carcinoma (aRCC)
(Motzer NEJM 2021). Outcomes were further corroborated by results of the final prespecified
analysis of CLEAR (Motzer ASCO 2023). We report efficacy outcomes per baseline tumor size in
the L+P arm of CLEAR. Methods: 1069 treatment-naı̈ve pts with aRCC and a clear-cell
component were randomized (1:1:1) to: L 20 mg PO QD + P 200 mg IV Q3W; or L 18 mg +
everolimus 5 mg PO QD; or S 50 mg PO QD (4 wks on/2 wks off). Stratification factors included
geographic region andMSKCC prognostic risk group. IMDC risk groups (derived programmat-
ically) are presented in this analysis. Efficacy outcomes were evaluated by quartiles of baseline
sums of diameters of target lesions. Tumor assessments were performed by independent
imaging review per RECIST v1.1. Results: Pts were grouped into 4 categories: #Q1
(34.72 mm), .Q1 - #Q2 (60.06 mm), .Q2 - #Q3 (108.56 mm) and .Q3 per baseline tumor
sizes (Table). For ptswith#Q1 baseline tumor sizes, 40.7%and 58.0%were in the favorable and
intermediate + poor IMDC risk subgroups, respectively. For pts with.Q3 baseline tumor sizes,
6.3% and 93.8% were in the favorable and intermediate + poor IMDC risk groups, respectively.
Median OS, PFS, ORR, complete response (CR), partial response (PR), and near-CR (PR with
maximum tumor shrinkage $75%) by baseline tumor size categories are in the Table.
Conclusions: In CLEAR, clinically meaningful efficacy with L+P was observed across pts with
aRCC irrespective of their baseline tumor sizes. These results support the use of L+P for the 1L
treatment of aRCC across pts with both low and high baseline tumor size. Clinical trial in-
formation: NCT02811861. Research Sponsor: Eisai Inc., Nutley, NJ, USA, and Merck Sharp &
Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA.

Overall

Baseline Sums of Diameters of Target Lesionsa

£Q1 >Q1 - £Q2 >Q2 - £Q3 >Q3

N 355 81 80 81 80
Median OS, mos
(95% CI)b

53.7
(48.7, NE)

NE
(49.9, NE)

NE
(47.2, NE)

51.8
(36.6, NE)

39.5
(32.1, 48.7)

Median PFS, mos
(95% CI)b

23.9
(20.8, 27.7)

27.6
(13.1, 35.9)

25.3
(16.6, 37.0)

27.7
(16.7, 42.2)

22.1
(12.7, 25.9)

ORR, %
(95% CI)c

71.3
(66.6, 76.0)

75.3
(65.9, 84.7)

80.0
(71.2, 88.8)

72.8
(63.2, 82.5)

71.3
(61.3, 81.2)

CR Rate, %
(95% CI)c

18.3
(14.3, 22.3)

29.6
(19.7, 39.6)

22.5
(13.3, 31.7)

11.1
(4.3, 18.0)

2.5
(0.0, 5.9)

PR Rate, %
(95% CI)c

53.0
(47.8, 58.1)

45.7
(34.8, 56.5)

57.5
(46.7, 68.3)

61.7
(51.1, 72.3)

68.8
(58.6, 78.9)

Near-CR Rate,d %
(95% CI)c

16.6
(12.7, 20.5)

19.8
(11.1, 28.4)

20.0
(11.2, 28.8)

24.7
(15.3, 34.1)

8.8
(2.6, 14.9)

aIncludes pts with baseline target lesion assessments.
bMedian was estimated with Kaplan-Meier product-limit method and 95% CIs were constructed with a
generalized Brookmeyer and Crowley method.
c95% CI was calculated using asymptotic normal distribution.
dPR with maximum tumor shrinkage $75%.
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Development of a patient-centered health-related quality of life (HRQOL) measure
for metastatic renal cell carcinoma (mRCC): A three-phase study.

Cristiane Decat Bergerot, Daniela V. Castro, Paulo Gustavo Bergerot, Benjamin D. Mercier, Elizabeth Nally, Adil A. Ali, Errol James Philip, Murilo Buso, Thomas E. Hutson,
Viktor Grünwald, Axel Bex, Sarah P. Psutka, Brian I. Rini, Elizabeth R. Plimack, Viraj A. Master, Laurence Albiges, Toni K. Choueiri, Sumanta Kumar Pal, Thomas Powles;
Oncoclinicas, Brası́lia, Brazil; City of Hope Comprehensive Cancer Center, Duarte, CA; St Bart’s Hospital, London, United Kingdom; Emory University Hospital, Atlanta, GA;
University of California, Los Angeles, Los Angeles, CA; Texas Oncology, Dallas, TX; Clinic for Internal Medicine (Tumor Research) and Department of Urology, University of
Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany; Royal Free London NHS Foundation Trust, London, United Kingdom;
University of Washington, Fred Hutchinson Cancer Center, Seattle, WA; Department of Medicine, Vanderbilt University Medical Center, Nashville, TN; Fox Chase Cancer
Center, Temple Health, Philadelphia, PA; Department of Urology, Emory University School of Medicine, Atlanta, GA; Gustave Roussy, Université Paris Saclay, Paris, France;
The Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA; Barts Cancer Institute, Cancer Research UK Experimental Cancer Medicine Centre,
Queen Mary University of London, London, United Kingdom

Background: Patients (pts) withmRCC require a tailoredHRQOL assessment. Previous research
(Bergerot et al. Oncologist 2023; Bergerot et al. J Clin Oncol 2023) explored FKSI-19, EORTC
QLQ-C30, and EQ-5D item relevance. We aimed to develop a tailored HRQOL measure for pts
with mRCC through a three-phase approach involving patient engagement, expert input, and
advocacy. Methods: In Phase 1, 117 pts with mRCC (83:34 M:F, median age=64) from the US,
Europe and Brazil participated in a survey study to assess the relevance of items from
established measures (FKSI-19, EORTC QLQ-C30, EQ-5D). In this cohort, 88% of pts had clear
cell histology and 35%, 30%and 19% received immunotherapy alone, targeted therapy alone or
combination therapy, respectively. Questions identified as relevant (base on$66% consensus)
were selected for inclusion in a preliminary survey. Phase 2 involved assembling a panel of 11
experts who rigorously reviewed and refined survey questions. In Phase 3, preliminary version
were presented to 8 patient advocates (5:3 F:M; 6:2 pts:caregivers) to ensure alignment with
pts’ needs and experiences. Results: Phase 1 analysis identified 10 items. Pts requested the
inclusion of a question about social/family issues and better coverage of emotional symptoms.
An 12-item questionnaire was created, and the expert committee refined three items to in-
corporate patient suggestions and added one item related to functional status (Table). This
questionnaire included 1 cancer-specific item, 3 cancer or treatment-specific items, 3 non-
specific emotional items, and 4 non-specific physical items. Patient advocates provided
feedback, agreeing with the items excluded from previous questionnaires and those included.
They suggested minor edits to item wording. Conclusions: The novel approach holds the
potential to replace traditional HRQOL measures that may lack relevance to specific clinical
circumstances. Further validation is planned in a phase 3 trial, ensuring its applicability in
clinical practice. Research Sponsor: Kidney Cancer Association.

Categories Items Relevance

Cancer or Treatment-
specific

I have lack of energy 78.6%

Cancer or Treatment-
specific

I have pain 67.5%

Cancer or Treatment-
specific

I have good appetite 74.4%

Emotional non-specific I am sleeping well 70.1%
Cancer-specific I worry that my condition will get worse 74.4%
Emotional non-specific I feel depressed 66.7%
Emotional non-specific My family and friends have felt burdened

by my condition or treatment
New

Treatment-specific I am bothered by side effects of treatment 67.5%
Physical non-specific I am able to work (include work at home) 75.2%
Physical non-specific I can still engage in activities that bring me joy and

happiness despite my condition or treatment
89.7%

Physical non-specific I am capable of care for myself independently New
Physical non-specific I am satisfied with my overall health and current quality of life 92.3%
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Real-world practice patterns, treatment-related toxicity, and survival outcomes in
older patients with metastatic renal cell carcinoma: Results from the Canadian
Kidney Cancer information system (CKCis).

Lauren Caitlin Curry, Sunita Ghosh, Erica Arenovich, Simon Tanguay, Aly-Khan A. Lalani, Daniel Yick Chin Heng, Bimal Bhindi, Naveen S. Basappa, Jeffrey Graham,
Georg A. Bjarnason, Rodney H Breau, Vincent Castonguay, Denis Soulieres, Frederic Pouliot, Dominick Bosse, Christian K. Kollmannsberger, Antonio Finelli, Nazanin Fallah-
rad, Maryam Soleimani; British Columbia Cancer–Vancouver Cancer Centre, Vancouver, BC, Canada; University of Alberta, Edmonton, AB, Canada; QEII Health Sciences
Centre, Halifax, NS, Canada; McGill University Health Center, Montreal, QC, Canada; Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON,
Canada; Tom Baker Cancer Centre, University of Calgary, Calgary, AB, Canada; Southern Alberta Institute of Urology, Calgary, AB, Canada; Cross Cancer Institute, University
of Alberta, Edmonton, AB, Canada; University of Manitoba, Winnipeg, MB, Canada; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; Ottawa Hospital Research
Institute, Ottawa, ON, Canada; Medical Oncology, Centre Hospitalier Universitaire de Québec, Université Laval, Quebec City, QC, Canada; Centre Hospitalier de l’Université de
Montréal, Montreal, QC, Canada; CHU de Québec - Université Laval, Québec, QC, Canada; University of Ottawa, Ottawa, ON, Canada; British Columbia Cancer Agency,
Vancouver, BC, Canada; PrincessMargaret Cancer Centre, University Health Network, Toronto, ON, Canada; PrincessMargaret Cancer Centre UHN, Toronto, ON, Canada; BC
Cancer, Vancouver, Vancouver, BC, Canada

Background:There is a paucity of data with respect to optimalmanagement ofmetastatic renal
cell carcinoma (mRCC) in older adults. Real world data may help close this knowledge gap and
improve care for older patients withmRCC.Methods: The Canadian Kidney Cancer information
system (CKCis) was utilized to identify patients with mRCC, categorizing them as either older
(defined as age $75 years) or younger (age ,75 years). We compared first line (1L) mRCC
management strategies and treatment-related toxicities. Secondary outcomes were overall
survival (OS) and time to treatment discontinuation (TTD). Chi-Square and Fisher’s Exact tests
were used to compare groups, and survival outcomes weremeasured by Kaplan-Meiermethod.
Cox’s proportional hazard ratio (HR) were reported by age adjusting for IMDC risk groups,
histology, and Charlson Comorbidity Index (CCI) for OS and TTD. Results: 2576 patients were
included (n=2203,75 years old; n=373$75 years old). Baseline demographicswere comparable
between groups, though older patients had more comorbidities (5+, 95% vs. 67%, p,0.0001)
and more frequently had Karnofsky Performance Status ,70% (18% vs. 13%, p=0.01). Older
patients underwent metastasectomy less frequently (15% vs. 25%, p=0.0001) and were less
likely to be enrolled in clinical trials (10% vs. 24%, p,0.0001). Older patients received 1L
tyrosine kinase inhibitor (TKI) monotherapy more frequently (79% vs. 69%, p,0.0001) than
immune checkpoint inhibitor (ICI)-based treatment, evenwhen adjusted by year to account for
changes in practice patterns in the post-ICI era (65%vs. 44%, p,0.0001). Amongst all patients,
the TKI monotherapy most frequently prescribed was sunitinib, though older patients were
more likely to receive pazopanib than younger patients (p,0.0001). Amongst all patients who
received 1L ICI-based treatment, there was no difference in the type of ICI regimen (i.e. doublet
ICI versus ICI plus TKI) prescribed when compared by age (p=0.61). Older patients did not
experience more frequent treatment-related toxicities with ICI-based treatment. They did
however experience more grade 3+ toxicity with TKI monotherapy. Older patients had shorter
OS evenwhen controlling for IMDC score, CCI and histology (HR 1.21, 95%CI 1.03-1.43, p=0.02).
There was no difference in TTD by groups. Conclusions: Patients$75 years of age received TKI
monotherapy more frequently than those ,75 years of age, though when they received ICI-
based regimens, they did not experience more treatment-related toxicities nor more dose
modifications. Clinicians should individualize treatments for older patients not solely based on
age, but after discussion of all available options in a patient-centered manner, considering
comorbidities, disease burden, and patient preferences. Research Sponsor: None.
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Real-world efficacy and toxicity of ipilimumab and nivolumab as first line treatment
of metastatic renal cell carcinoma (mRCC) in a subpopulation of elderly and poor
performance status patients.

Ana-Alicia Beltran-Bless, Noa Shani Shrem, Sunita Ghosh, Camilla Tajzler, Lori Wood, Christian K. Kollmannsberger, Naveen S. Basappa, Jeffrey Graham, Nazanin Fallah-
rad, Daniel Yick Chin Heng, Denis Soulieres, Aly-Khan A. Lalani, Rodney H. Breau, Antonio Finelli, Simon Tanguay, Bimal Bhindi, Georg A. Bjarnason, Frederic Pouliot,
Christina M. Canil; The Ottawa Hospital, Ottawa, ON, Canada; University of Alberta, Edmonton, AB, Canada; CT Consulting & Solutions, Hamilton, ON, Canada; Queen
Elizabeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; British Columbia Cancer Agency, Vancouver, BC, Canada; Cross Cancer Institute, University
of Alberta, Edmonton, AB, Canada; University of Manitoba, Winnipeg, MB, Canada; Princess Margaret Cancer Centre UHN, Toronto, ON, Canada; Tom Baker Cancer Centre,
University of Calgary, Calgary, AB, Canada; Centre Hospitalier de l’Université de Montréal, Montreal, QC, Canada; McMaster University, Hamilton, ON, Canada; Ottawa
Hospital, Ottawa, ON, Canada; University of Toronto, Toronto, ON, Canada; McGill University Health Center, Montreal, QC, Canada; Southern Alberta Institute of Urology,
Calgary, AB, Canada; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; Laval University and CHU De Quebec, Quebec, QC, Canada; The Ottawa Hospital Cancer
Centre, Ottawa, ON, Canada

Background: Ipilimumab andnivolumab (ipi/nivo) improved overall survival (OS) and response
rates compared to sunitinib in the pivotal Checkmate 214 trial of intermediate/poor risk mRCC.
A subgroup analysis showed no significant difference in OS for ipi/nivo in pts 65 to 75 years old
(yo), as well as pts .75 yo. In another subgroup analysis, Karnofsky performance status
(KPS) ,70 was associated with worse median OS compared with pts with KPS $ 70. We
evaluated efficacy and toxicity of ipi/nivo in an older and frailer population in a real-world
cohort. Methods: Analysis was conducted on a real-world cohort with mRCC (N=378) treated
with ipi/nivo as first line treatment from the Canadian Kidney Cancer Information System
(CKCis) database from January 2011 to March 2022. Median follow-up was 14.3 m (range 0 to
87.6). A comparison was made between outcomes and toxicity in pts $ versus (vs) ,70 yo, $
vs,75 yo, KPS, vs$70, and$70 yowith KPS,70 vs,70 yowithKPS.70. Toxicitywas graded
as per CTCAE v4.03 or any toxicity that resulted in a dose/schedule change. OS, progression free
survival (PFS) and time to treatment failure (TTF) were calculated by Kaplan-Meier analysis.
Log rank tests were used for comparison between groups. Multivariate analysis was done
including IMDC for all outcomes. Results: Median OS was worse in older patients at 30.0 m in
pts$ 70 yo vs 45.4m in pts, 70 yo (p=0.060), and 19.0m in the pts$ 75 yo vs 45.5m in pts, 75
yo (p=0.003) despite similar disease control rates and toxicity. Median PFS was similar in
younger and older pts: , vs $ 70 yo (p=0.560) and , vs $ 75 yo (p=0.296). Median TTF was
comparable in , 70 yo and $ 70 yo (p=0.106) and , 75 and $ 75 yo groups (p-value=0.733).
MedianOS, PFS andTTFwere comparable in pts KPS, 70 vs pts KPS$ 70 and in pts$70 yowith
KPS, 70 vs pts, 70 yowithKPS.70. Adjusted andunadjusted analysis showednodifference in
OS and PFS between groups. Conclusions: Use of ipi/nivo in mRCC in older patients was
associatedwith inferior OS,while decreased performance status had equivalent OS. Both groups
had equivalent TTF and PD without higher toxicity. We believe that ipi/nivo is a reasonable
treatment option for older and low performance status patients. Research Sponsor: None.

Age< 70 yo vs ‡70 yo Age< 75 yo vs ‡75 yo KPS< 70 vs KPS ‡ 70
Age < 70 yo with KPS ‡70 vs
Age ‡70 yo with KPS < 70

< 70 yo ‡70 yo p < 75 yo ‡75 yo p
KPS <
70 KPS ‡70 p

< 70 yo
with

KPS ‡70

‡70 yo
with

KPS £70 p

N 284 94 335 43 207 171 335 43
Median OS (m) 45.4 30.0 0.060 45.5 19.0 0.003 34.6 45.4 0.160 40.8 30.0 0.188
Median PFS (m) 9.6 5.8 0.560 9.2 5.9 0.296 7.4 10.2 0.448 9.3 7.7 0.910
Median TTF (m) 11.7 9.7 0.106 10.6 12.6 0.733 10.2 12.2 0.804 11.0 7.4 0.204
Progressive
disease
N (%)

95
(50.0)

24
(47.1)

0.709 108
(49.3)

11
(50.0)

0.951 65
(46.1)

54 (54.0) 0.227 107 (49.3) 12 (50.0) 0.949

Toxicity rates
N (%)

66
(23.2)

20
(21.3)

0.694 76 (22.7) 10
(23.3)

0.933 45
(21.7)

41 (24.0) 0.606 76 (22.7) 10 (23.3) 0.933
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Assessing tobacco-related mortality trends in genitourinary cancers: A 1990-2019
analysis.

Chinmay Jani, Samuel A. Kareff, Ana S. Salazar, Janaki Neela Sharma; University of Miami Sylvester Comprehensive Cancer Center/Jackson Health System, Miami, FL;
University of Miami Sylvester Comprehensive Cancer Center/JacksonMemorial Hospital, Miami, FL; University of Miami Sylvester Comprehensive Cancer Center, Miami, FL

Background: Tobacco consumption is a well-established risk factor for genitourinary cancers
like urothelial and renal cell. This study aims to examine mortality trends associated with
tobacco use in these cancer types, both globally and within the U.S., over the period of 1990 to
2019. Methods: Data from the Global Burden of Disease database, based on the International
Classification of Diseases versions 10 and 9, were utilized to extract mortality statistics for
bladder cancer (BC) and kidney cancer (KC). Age-standardized death rates (ASDRs) for the
overall population, as well as Tobacco Attributable Mortality (TAM) were collected by sex and
year. TAMwas calculated by applying population attributable fraction to cause-specific deaths
and disability-adjusted life years by year, location, age group and sex. The database also
provided Annual Percentage Change (APC) data. Trends were analyzed using Joinpoint re-
gression. Results: Smoking rates as well asmortality due to tobacco consumption have steadily
decreased for both cancers in both sexes globally as well as in the U.S. during the study period.
Globally, ASDRs exhibited a decreasing trend for BC and KC, and for both sexes, excluding an
increase in ASDR for KC in males (+0.2). In the U.S. ASDR decreased for KC but not for BC in
males (Table 1). BC demonstrated the highest proportion of tobacco-induced mortality among
the three cancer types, with a nearly 50% contribution globally among males in 1990 that
reduced to 39% in 2019. Overall, the tobacco-induced ASDR for kidney cancer in males
remained relatively constant globally. Despite reductions over three decades, BC still
exhibited a high proportion of mortality attributed to tobacco, particularly among males
(39% globally; 31% in the U.S.). In 2019, the U.S. continued to experience higher tobacco-
induced mortality rates among females for both KC (17.1 vs. 8.8%) and BC (26.9 vs. 14.3%)
compared to the global average. Conclusions: Despite the multiple advances in cancer treat-
ment in the last decades, TAM remains minimally unchanged. While there has been a general
reduction in smoking rates overall, a substantial burden persists for tobacco-related
malignancies—particularly for BC and KC. These findings underscore the need for heightened
awareness andmore robust tobacco control policies both globally and within the U.S. Research
Sponsor: None.

Cancer Region

ASDR (1990-2019) (APC)

ASDR (1990-2019)
(APC)

[Tobacco]

Percentage of mortality
(1990-2019)
[Tobacco]

Male Female Male Female Male Female

BC Global 6.1 → 5.1
(-0.17)

1.7 → 1.4
(-0.2)

2.9 → 2.0
(-0.3)

0.3 → 0.2
(-0.4)

46.8 → 39.0
(-16.7)

19.3 → 14.3
(-25.9)

U.S. 6.3 → 6.4 (+0.02) 1.9 → 1.8
(-0.04)

2.5 → 2.0
(-0.21)

0.6 → 0.5
(-0.18)

40.2 → 31.3
(-22.1)

31.7 → 26.9
(-15.1)

KC Global 2.5 → 3.0 (+0.2) 1.4 → 1.3
(-0.02)

0.7 → 0.7
(-0.01)

0.2 → 0.1
(-0.26)

27.3 → 22.7
(-16.8)

11.7 →8.8
(-24.6)

U.S. 5.3 → 5.2
(-0.02)

2.4 → 2.1
(-0.11)

1.5 → 1.1
(-0.24)

0.5 → 0.4
(-0.27)

28.5 → 22.0
(-22.5)

20.9 → 17.1
(-18.2)
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Comparison of outcomes between patients of African and European descent with
metastatic renal cell carcinoma receiving immune checkpoint inhibitors.

Jasmeet Kaur, Jill S. Hasler, Elizabeth A. Handorf, Matthew R. Zibelman, Daniel M. Geynisman, Elizabeth R. Plimack, Pooja Ghatalia; Fox Chase Cancer Center, Temple
University Hospital, Philadelphia, PA; Fox Chase Cancer Center, Philadelphia, PA; Rutger University, Newark, NJ; Fox Chase Cancer Center, Temple Health, Philadelphia, PA

Background: Immune checkpoint inhibitors (ICIs) and ICI/ tyrosine kinase inhibitor (TKI)
combinations are standard front-line tx options for pts with metastatic renal cell carcinoma
(mRCC). However,,1%of pts enrolled into trials studying these agentswere of African descent.
The primary outcome of this study was to compare real world progression-free survival
(rwPFS) in Black and White pts, respectively, with mRCC receiving front-line ICI-based
therapies versus sunitinib. Methods: Pts with mRCC who received front-line ICI-based tx or
sunitinib after 2011 were included from the Flatiron Health electronic health record-derived
database.Pt demographics and clinical characteristics, including age, gender, ECOG score,
documented insurance, stage at diagnosis, IMDC score, and year of diagnosis were described
and compared using t-tests for continuous data, and Chi-squared tests for categorical data. We
compared rwPFS in pts who received ICI versus sunitinib in strata defined by race. We first
performed separate analyses in Black and White patients, and then formally tested the in-
teraction between treatment type and race using the full cohort. Unadjusted rwPFS was
summarized using Kaplan-Meier curves with log-rank tests. Multivariable Cox proportional
hazards models adjusted for relevant factors were used to assess associations with outcomes.
Since the benefit of ICI-based treatments increases after 10 months, these models were
stratified at 10 months for estimating treatment effects at each interval. Results: Of 2,592
eligible pts, 2,379 (91.8%)wereWhite, and 213 (8.2%)were Black. Of these, 1453 (56%) received
ICI-based tx and 1139 (44%) received sunitinib, the proportion being the same in both groups.
IMDC favorable, intermediate/poor and unknown risk was noted among 6%, 77.5% and 16.4%
of White patients and 3.3%, 86.8% and 9.9% of Black patients (p=0.01). More Whites than
Blacks had nephrectomies (65.2%vs 55.9%).Median agewas 64 years. In adjusted analysis, the
hazard ratio (HR)of rwPFS forWhites receiving ICI-based tx vs sunitinibwas0.872 (p=0.036) in
the first 10 months and 0.664 (p,0.001) after 10 months. In Blacks, the HR of rwPFS was 0.641
(p=0.067) in the first 10months and 0.514 (p=0.072) after 10months in pts receiving ICI-based
tx vs sunitinib. There was no differential tx effect by race in the first 10 months or after
10 months (p=0.113, p=0.751, respectively). Similarly, upon subgroup analysis by tx, no dif-
ferential tx effect was noted between Black and White pts receiving ICI/ICI or ICI/TKI based tx
compared to sunitinib. Conclusions: No significant differential treatment effect was seen
betweenWhite and Black pts receiving ICI-based tx. Smaller numbers of Black pts and reliance
on self-reported race may have affected our results. These results indicate that ICI-based first
line tx should be considered for both Black and White pts. Research Sponsor: None.

RENAL CELL CANCER



370 Poster Session

Disparities in uptake of new FDA-approved therapies for metastatic clear cell renal
cell carcinoma.

Mitch Hayes, Melanie Buhlmann, L. Robert Gore, Logan Zemp, Philippe E. Spiess, Brandon J. Manley, Heather S.L. Jim, Jad Chahoud; H. Lee Moffitt Cancer Center and
Research Institute, Tampa, FL

Background: Multiple new therapies for metastatic clear cell renal cell carcinoma (mccRCC)
have been approved in the past decade. Real-world (RW) data on access to novel therapies and
the impact on health-related disparities are limited. This study assessed RW access to novel
therapies along with racial and social disparities for mccRCC patients and their impact on
clinical outcomes. Methods: The longitudinal Flatiron Health database was queried for adult
patientswithmccRCCwho received systemic treatments from Jan 2011 to Dec 2022with at least
twodocumented clinical visits. Patients,45 years oldwere excluded. Datawas collected on age,
gender, race, ethnicity, ECOGstatus, practice type, stage, smoking status, socioeconomic status
(SES) defined by the Yost index, insurance status, overall survival (OS), and the first 14
treatments received. Patients were categorized as receiving a novel therapy if they
received a first line mccRCC regimen during prespecified time windows starting on their
first-line FDA approval date until 6 months later or when the next novel drug was approved,
whichever date came later. Chi square test was used to assess variables across race. Univariable
Cox proportional hazard models were used for OS analysis. R version 4.3.0 was used for
programming. Results: 7,113 patients were included. 68.8% of the cohort was white, 7.1%
Black, 1.4% Asian, 12.7% other, and 10.1% missing. Advanced age and receiving care in a
community practice setting were associated with worse OS (CI 1.45-1.81 and CI 0.70-0.81,
respectively), while SES was not (CI 0.81-1.01 for highest vs lowest group). Black race was
associated with a 24% increased hazard of mortality compared to white race (CI 1.11-1.39,
p=0.0003), and this was more pronounced in patients ,65 years old (CI 1.17-1.63, p=0.0001).
31.4% of patients received at least one novel therapy during the study period, and there were no
differences by race. Receipt of novel therapy was not statistically associated with improved OS
(p=0.1660). Conclusions: This is the first study in the immunotherapy era to highlight the
worse OS of Black patients with mccRCC. Access to care at an academic center was associated
with improved OS. Access to novel therapies did not differ between racial groups in the US using
RW data. Research Sponsor: Flatiron Health.

Receipt of novel therapy by race.

Therapy
FDA First-line
Approval Date White Black Other Total

Pazopanib 10/19/09 846 (17.3%) 85 (16.9%) 246 (14.3%) 1177 (16.5%)
Cabozantinib 12/19/17 146 (3.0%) 14 (2.8%) 49 (2.8%) 209 (2.9%)
Ipilimumab, Nivolumab 5/16/18 276 (5.6%) 28 (5.6%) 110 (6.4%) 414 (5.8%)
Pembrolizumab, Axitinib 4/19/19 13 (0.3%) 0 (0%) 4 (0.2%) 17 (0.2%)
Avelumab, Axitinib 5/14/19 11 (0.2%) 0 (0%) 5 (0.3%) 16 (0.2%)
Nivolumab, Cabozantinib 1/22/21 252 (5.2%) 28 (5.6%) 104 (6.0%) 384 (5.4%)
Any novel therapy 1556 (31.8%) 158 (31.5%) 524 (30.5%) 2238 (31.4%)

No novel therapy 3335 (68.2%) 344 (68.5%) 1196 (69.5%) 4875 (68.5%)

Total 4891 502 1720 7,113
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Association between thymectomy and incidence of renal cell carcinoma (RCC).

Regina Barragan-Carrillo, Hedyeh Ebrahimi, Neal Shiv Chawla, Nicholas Salgia, Daniela V. Castro, Alex Chehrazi-Raffle, Nazli Dizman, Joann Hsu, Luis A Meza,
Zeynep Busra Zengin, Alexis Ann LeVee, Abhishek Tripathi, Tanya B. Dorff, Cristiane Decat Bergerot, Paulo Gustavo Bergerot, Karyn Eilber, Kai Dallas, Sumanta Kumar Pal;
City of Hope Comprehensive Cancer Center, Duarte, CA; Department of Immunology, Roswell Park Comprehensive Cancer Center, Buffalo, NY; Yale School of Medicine, New
Haven, CT; Yale University School of Medicine, New Haven, CT; Centro de Cancer de Brasilia, Instituto Unity de Ensino e Pesquisa, Brasilia, Brazil; Centro de Cancer de
Brasilia, Instituto Unity de Ensino e Pesquisa, Grupo Oncoclinicas, Brasilia, Brazil; Cedars-Sinai Medical Center, Los Angeles, CA

Background: Recently, thymectomy in adults has been linked to a higher incidence of several
malignancies (Kooshesh et al NEJM 2023). Accompanying translational studies suggest that
depleted T-cell production (both CD4+ and C8+) and decreased clonality may selectively drive
the pathogenesis of immunogenic cancers such as RCC. We sought to confirm this finding in a
large population-based cohort. Methods: We interrogated the California Office of Statewide
Health Planning and Development (OSHPD) database, which collects information from all
inpatient admissions, emergency room visits, and inpatient/outpatient procedures in the state.
Patients who underwent thymectomy and nephrectomy (specifically for RCC) were identified
from Jan 1, 2012, to Dec 31, 2019, using CPT and ICD-9/10 codes. The frequency of nephrectomy
following thymectomy was computed. The frequency of both surgical interventions in the
general populationwas derived by comparing their respective incidence in the OSHPD database
against age-matched California census data. Chi square test was used to determine differences
among groups. Fisher’s exact test was used to determine if the incidence of nephrectomy
following thymectomy was different from the incidence of nephrectomy overall. Results:
During the study period, 1,969 pts (mean age 56) underwent thymectomy and 31,093 pts
(mean age 57) underwent nephrectomy. Relative to patients who underwent thymectomy, a
larger proportion of patients undergoing nephrectomy were male (57% vs 45%) and Hispanic
(28%vs 18%) (p,0.01)., while a smaller proportionwas Asian (7%vs 18%) (p,0.01). Expressed
as a percentage of the underlying age-matched population (18,343,792 pts), 0.01% of pts
received thymectomy, and 0.17% of pts underwent nephrectomy. A total of 11 pts underwent
nephrectomy following thymectomy, suggesting an incidence of 0.56% in this cohort. This was
significantly higher than the incidence of nephrectomy in the population at large (P=0.002).
The median age of patients who had a nephrectomy for RCC with a prior thymectomy was
considerably younger than the general populationwhounderwent a nephrectomy (mean age 52
vs. 57 years). Conclusions: In a large population-based study, we observed a significantly
higher rate of nephrectomy for RCC in patients who had received prior thymectomy. These
results bolster previous studies done in smaller datasets. Further work is needed to define
causality and clarify the mechanism of this association. Research Sponsor: None.
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Comparing molecular variations and outcomes in Hispanic and non-Hispanic
patients with metastatic clear cell renal cell carcinoma (ccRCC).

Sharon Choi, John Bliamptis, Justine Panian, Skylar Reid, Thomas O’Keefe, Suzanna Lee, Kripa Guram, Aditya Bagrodia, Ithaar Derweesh, Brent S. Rose, Rana R. McKay;
University of California, San Diego, San Diego, CA; University of California, San Diego, La Jolla, CA

Background: Hispanic patients with renal cell carcinoma (RCC) have worse clinical outcomes
than non-Hispanic White (NHW) patients. It is unclear if this disparity is related to biological
differences or social determinants of health (SDOH). There is limited knowledge about potential
genetic variations in RCC between these ethnic populations.Methods: Patients withmetastatic
ccRCC evaluated at UCSD were retrospectively identified from chart review or a single in-
stitutional database. Patients with genomic sequencing on tissue samples from primary kidney
and/or metastatic sites were included for analysis. Patients were categorized as non-Black
Hispanic or NHW based on self-identification. Logistic regression was applied for the presence
of divergent frequencies of somatic mutations. Cox regression models evaluated the effect of
additional factors on overall mortality, with correction for multiple tests using Benjamini-
Hochbergmethod. Results: The analysis included 103 patients withmetastatic ccRCC, of whom
46% were Hispanic. We did not observe statistically significant differences in median age at
diagnosis (61 vs 62 years), BMI (28 in both), proportion of males (74% vs 73%), never smokers
(47% vs 56%), sarcomatoid component (24% vs 17%), receipt of systemic therapy (92% vs
96%) or treatment initiated after 2017 (57% vs 56%) between Hispanic and NHWs. There were
also no differences in the number or locations of metastases between ethnic groups. Hispanics
weremore likely to have public health insurance (34% vs 9%, p,0.01) and IMDC (International
Metastatic Renal Cell Carcinoma Database Consortium) intermediate/poor risk disease (81% vs
55%, p,0.01). Hispanics had a higher frequency of BAP1 mutations (28% vs 7%, p=0.01)
compared to NHWs, whereas NHWs had more frequent TP53 (24% vs 4%, p=0.01) and SETD2
alterations (29% vs 4%, p,0.01). VHL (80% vs 74%, p=0.51) and PBRM1 (26% vs 36%, p=0.34)
mutations were comparable between Hispanic and NHWs. First-line treatment regimens were
similar between the two groups: tyrosine kinase inhibitor (TKI) monotherapy (45% vs 42%),
immunotherapy (IO/IO) doublet (23% vs 27%) and combined IO/TKI (15% vs 11%). On mul-
tivariable analysis, there was a significant difference in OS between Hispanic and NHWs (HR
3.60, 95%CI 1.49-8.67, adjusted p= 0.04) after correcting for age, sex, smoking, insurance,
IMDC risk group, number of metastatic sites, sarcomatoid feature, therapy regimen and VHL,
PBRM1, SETD2, TP53 and BAP1mutations. Conclusions:We demonstrated amarked association
in survival outcomes and differences in the mutational landscape of ccRCC between Hispanic
and NHW patients. These findings underscore the interplay between genetic variations and
social determinants, especially given the observed insurance disparities. Our study emphasizes
the need for further research in ccRCC across diverse ethnicities. Research Sponsor: None.
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First-in-human safety, imaging and dosimetry of [68Ga]Ga-DPI-4452, a novel CA IX-
targeting peptide, in patients with clear cell renal cell carcinoma.

Michael S Hofman, Ben Tran, Darren R. Feldman, Anna Pokorska-Bocci, Solen Pichereau, Jonathan Wessen, Mohammad B. Haskali, Richard Sparks, Olena Vlasyuk,
Ivana Galetic; Peter MacCallum Cancer Centre, Melbourne, Australia; Memorial Sloan Kettering Cancer Center, New York, NY; Debiopharm International SA, Lausanne,
Switzerland; CDE Dosimetry Services, Knoxville, TN

Background: Carbonic anhydrase IX (CA IX) is overexpressed in clear cell renal cell carcinoma
(ccRCC) and is associated with aggressive tumor behavior, treatment resistance and overall
poor outcomes. DPI-4452 is a first-in-class, cyclic peptide that binds with high affinity to CA
IX. Radiolabeling DPI-4452 with gallium-68 ([68Ga]Ga-DPI-4452) or lutetium-177 ([177Lu]
Lu-DPI-4452) is an innovative, theranostic approach for identifying and treating patients with
CA IX-expressing tumors. Comparedwith existing antibody approaches, a radiolabeled peptide
may confer better characteristics for both PET-CT imaging and therapy. This first-in-human
study (NCT05706129) is evaluating the theranostic potential of [68Ga]Ga-DPI-4452 and [177Lu]
Lu-DPI-4452 in patients with unresectable metastatic ccRCC, colorectal cancer or pancreatic
ductal adenocarcinoma tumors. Here we report safety, tolerability, pharmacokinetics, dosim-
etry and imaging characteristics of [68Ga]Ga-DPI-4452 from the completed ccRCC imaging
cohort.Methods: The DPI-4452 peptide contains a DOTA cage and is radiolabelled with [68Ga]
Ga. Following intravenous injection of [68Ga]Ga-DPI-4452, patients underwent serial PET-CT
imaging, urine and blood sampling to assess imaging characteristics, biodistribution, and
dosimetry of [68Ga]Ga-DPI-4452. Patients were followed for 7 days post-injection for safety
observations. Results: A mean activity of 185 MBq [68Ga]Ga-DPI-4452 was administered to 3
patients with ccRCC. No clinically significant toxicities were observed. PET-CT images showed
rapid and sustained tumor uptake over 4 h, as well as rapid renal elimination. At 1 h, the
maximum tumor standardized uptake value (SUVmax) across 36 lesions ranged from 6.8 to
211.6, with a mean of 64.6. Seventeen of these lesions (found in lymph nodes, lung, pancreas,
parotid gland and other sites) were not detectable on prior contrast-enhanced CT. OLINDA
dosimetry estimates revealed that the organs receiving the highest absorbed doses (mean [SD]
mGy/MBq) were stomach wall (0.33 [0.10]), small intestine wall (0.33 [0.08]) and gallbladder
wall (0.21 [0.12]), with a mean whole body effective dose of 0.06 [0.02] mSv/MBq. Absorbed
doses in the kidney, liver and bone marrow were low. Over 80% of total administered radio-
activity cleared from the bloodstream within 1 h. Conclusions: [68Ga]Ga-DPI-4452 provides
exceptional images inpatientswith ccRCCwithout clinically significant toxicity. Very high SUVs
and tumor-to-background ratios suggest potential for use in both diagnostics and patient
selection for therapy. The tumor retention and rapid elimination support potential of [177Lu]
Lu-DPI-4452 radioligand therapy. Clinical trial information: NCT05706129. Research Sponsor:
Debiopharm International SA.

RENAL CELL CANCER

http://www.clinicaltrials.gov/ct2/show/NCT05706129


374 Poster Session

Patterns of early 18F-FDG PET response to nivolumab (NIVO) and ipilimumab
nivolumab (IPINIVO) in patients with metastatic renal cancer (MRC).

Natalie Charnley, Diana Rosof-Wiliams, Mike Dobson, Susan Cox, Nisreen Amin, Omi Parikh, Catherine Thompson, Falalu Dahiru Danwata, John Cain; Lancashire Teaching
Hospitals, Preston, United Kingdom; Lancashire Teaching Hospitals NHS Trust, Preston, United Kingdom; Lancashire Teaching Hospitals NHS Trust, Oncology, Preston,
United Kingdom; University Hospitals of Morecambe Bay NHS Trust, Barrow-in-Furness, United Kingdom; Lancashire Teaching Hospitals NHS Foundation Trust, Preston,
United Kingdom

Background: Immunotherapy with IPINIVO and NIVO is a standard treatment in MRC. This
leads to recruitment and activation of immune cells. The ‘immune burst’ is seen at 1-4 weeks.
Glycolysis leads to cellular 18F-FDG uptake. This can reflect malignancy. Sensitivity for renal
tumours is poor, thoughhighSUV suggests aggressive behaviour. Sensitivity formetastases can
be 90% This study investigated 18F-FDG uptake in patients with MRC prior to treatment with
immunotherapy. A scan was also performed at 2 weeks to assess a possible ‘flare’, due to
glycolysis of the immune infiltrate, before significant standard radiological change was ex-
pected.Methods:Twenty six patientswithMRCwere enrolled. 8 patients had IPINIVO first line,
and 18 had NIVO second line. Patients had a PET scan before and 2 weeks after treatment.
Maximal standardised uptake values (SUV) were measured and corrected (COR) to the hepatic
SUV. Results: All patients had some 18F-FDG avid metastases. SUVs varied within the same
patient. For IPINIVO patients SUVmax was 17, mean 5.8 (3.7 and 2.5 COR respectively) and for
NIVO patients SUV max was 25.1, mean 5.1. (7.6 and 2.3 COR respectively). There was no
difference inmean SUV in the 2 groups (p=0.5). For NIVO patients there was a trend for patients
who had a longer response to first line tyrosine kinase inhibitor, hence better prognosis, to
have a lower SUV. (p=0.18) For NIVO there was a 12.4 %mean increase in SUV (p=0.06) In 8/16
patients therewas a.20% increase in SUV in themeasuredmetastases (mean 50.4% increase,
range 22.2– 142.9 ). Flare occurred at a range of tumour sites. Onlymetastases whichwere 18F-
FDG avid had a flare. In 4 patients there was a.20% decrease in SUV. (Mean 41.2 Range -21.2%
to-55.3%) For IPINIVO in 4/8 patients therewas a.20% increase in SUV,mean 57.2 (Range 21-
134%) Flare only occurred in lymph nodes and an adrenal gland. In 2 patients there was a.20%
decrease in SUV. (Mean - 50.7 Range -21.2% to -64%) Two patients had normal tissue flare: in
thyroid, and mediastinal nodes. Conclusions: This is the first study to demonstrate tumour
18F-FDG flare in patients withMRC following immunotherapy, whichmay be due to influx and
activation of glycolytic immune cells. There is a suggestion that tumour biology, and response
to first line tyrosine kinase inhibitor is reflected in the SUV of metastases in patients having
treatment with second line nivolumab. Research Sponsor: Bristol Myers Squibb.
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Baseline CD8 lymph node avidity with 89-Zr-crefmirlimab in patients with meta-
static renal cell carcinoma and response to IO therapy.

Peter D. Zang, Przemyslaw Twardowski, Delphine L Chen, Evan Thomas Hall, David Hays, Ian Wilson, Kristin Schmiedehausen, Michael Ferris, William Le,
Michael A. Postow, Sumanta Kumar Pal; City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope, Duarte, CA; Department of Radiology, University of
Washington & Fred Hutchinson Cancer Center, Seattle, WA; University of Washington, Seattle, WA; CARTI Cancer Center, Little Rock, AZ; ImaginAb, Inglewood, CA;
Memorial Sloan Kettering Cancer Center, New York, NY

Background: Prior studies with crefmirlimab, a 89-Zr labeled antibody with specificity for
CD8+ cells, have shown a strong correlation with SUV uptake and IHC of the same lesions
validating its use (Pal 2023).We predicted that responders to IO therapywould have higher CD8
lymph node avidity than non-responders. Methods: Pts enrolled had a diagnosis of mRCC and
must have received IO therapy (CPI/TKI, CPI/CPI, or CPI monotherapy). Pts obtained a cref-
mirlimab PET/CT within 1 week before CPI infusion as baseline. PET intensity was determined
using SUVMax, SUVMean, SUVPeak. Highly avid lymph nodes (SUVMax . 10) were quantified. Best
overall response was determined using RECIST 1.1 criteria with SUV values and number of CD8
PET-avid lymph nodes compared using a Wilcoxon Signed Rank test in R. Results: A total of 17
pts (9 M: 8 F) were enrolled across 3 sites with 9 pts locally available for analysis. The median
age of pts was 64 years old (54-71). Histology types included 12 clear cell (71%), 2 papillary
(12%), and 3 indeterminate (17%). There were 3 responders (18%), 12 non-responders (71%),
and 2 non-evaluable (12%). The most common treatment regimens patients received in
descending order were cabozantinib + nivolumab (44.44%), nivolumab (33.33%), and ipili-
mumab + nivolumab (22.22%). Strong correlation was observed between CD8 cell density and
SUVMean (p ,0.0003 by Spearman’s correlation). The average number of CD8 PET-avid lymph
nodes (defined as SUVMax . 10) in responders was 6 versus 1.17 in non-responders (p = 0.025,
95% CI [1.99,7]). SUVMax, SUVMean, SUVPeak across all CD8 PET-avid lymph nodes for re-
sponderswere 15.58, 12.63, 11.44 and for non-responderswere 9.86, 8.53, 7.79 respectively. The
difference between SUVMax, SUVMean, SUVPeak values reached statistical significance for all three
values (p = 0.023 95% CI [3.42,7.84], p = 0.023 95% CI [2.64,5.84], p = 0.029 95% CI [1.18, 5.41]
respectively). Conclusions: Our results show that pts with higher number of CD8 PET-avid
lymph nodes at baseline was associatedwith better response to IO therapy; responders also had
overall higher SUV uptake in CD8 PET-avid lymph nodes than non-responders. Our findings
suggest that those with a more enriched CD8 phenotype trended towards better outcomes and
may be a reliable predictor for IO therapy response. Clinical trial information: NCT03802123.
Research Sponsor: ImaginAb.
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Germline pathogenic variants in universal screening of genitourinary malignancies:
A multisite single institution prospective study.

Mouneeb Choudry, Adri Durant, Victoria Edmonds, Christoper Warren, Katie Kunze, Michael A. Golafshar, Sarah M. Nielsen, Brandie Heald, Jack R. Andrews,
N. Jewel Samadder, Mark Tyson; Mayo Clinic Arizona, Phoenix, AZ; Invitae, San Francisco, CA; Division of Gastroenterology, Mayo Clinic, Phoenix, AZ

Background: Germline genetic testing (GGT) is becoming increasingly important in the
management of genitourinary (GU) malignancies as novel targeted drug therapies emerge.
Selection for genetic studies and testing has historically been highly selective and based on
pathologic characteristics, family history, and age of diagnosis. The aim of our study was to
investigate the prevalence of pathogenic variants (PGVs) in inherited cancer susceptibility
genes utilizing auniversal testing approach and to characterize the rate of PGVs thatwould have
been missed based on current NCCN guidelines. Methods: A multisite single-institutional
prospective study (INTERCEPT) offered GGT to all patients with new or active diagnoses of
GU malignancies (bladder, prostate, and renal cancers) from April 1, 2018 to March 31, 2020 at
Mayo Clinic Arizona, Mayo Clinic Florida and Mayo Clinic Rochester. Participants were offered
GGT with a panel of .80 genes through Invitae Corp. Demographic, tumor characteristics and
genetic results were evaluated. PGVs were classified as high-, intermediate-, or low- pene-
trance variants based on published literature. Respective NCCNGUGGT guidelines were used to
determine if the PGVs discovered using our universal testing approachwould have beenmissed
with guideline-directed GGT. Results: A total of 3095 pan-cancer patients were enrolled in the
study; 601 ofwhich had aGUmalignancy including: prostate cancer (358 patients), renal cancer
(137), and bladder cancer (106). Themean age of enrollment was 66.8 years (SD 9.1), 89%were
male, and 85.9% of patients were Non-Hispanic white. PGVs were identified in 82 of all GU
patients (13.6%) and variants of undetermined significance (VUS) in 289 (48.1%) patients. PGV
prevalence breakdown by cancer type was: 13.7% of prostate, 13.1% renal, and 14.2% bladder
cancer patients. The proportion of high penetrance PGVs varied by malignancy type. Of all
patients, 326 (54.2%) had advanced (stage III/IV) disease and 377 (64.4%) of these were
metastatic upon initial evaluation. Themajority of all PGVs identifiedwere incremental, defined
as PGVs that would not have been identified based on guideline-concordant GGT: 100% (15/15
patients) with bladder, 77.8% (14/18) with renal, and 57.1% (28/49) with prostate cancer.
Conclusions: Universal GGT for prostate, renal and bladder cancer revealed that over 1 in 10
patients harbored potentially actionable PGVs, most of which would not have been identified
with guidelines-based GGT. Utilization of GGT can impact our understanding of GU cancer
pathogenesis, aid in familial cascade testing, and influence treatment decisions. Research
Sponsor: None.
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Prostate-specific membrane antigen expression in endothelial cells of renal tumor-
associated neovasculature and risk of recurrence for renal cell carcinoma.

Tadahiko Kikugawa, Keito Kagimoto, Ryuta Watanabe, Noriyoshi Miura, Takashi Saika; Ehime University Graduate School of Medicine, Toon, Japan; Ehime University
School of Medicine, Toon, Japan; Fred Hutchinson Cancer Center, Seattle, WA; Ehime University, Toon, Japan

Background: PSMA is highly expressed in prostate epithelial cancer cells and used not only for
diagnostic but also for therapeutic purposes. Despite its name, PSMA is not specific in prostate
cells and is also expressed endothelial cellswithin the neovasculature of other tumors including
renal cell carcinoma. PSMA is particularly the correlation of increased PSMA expression with
prostate cancer aggressiveness, but is unknown in renal cell carcinoma patients. Here we
estimate whether PSMA expression in endothelial cells of renal tumor-associated neovascu-
lature is associated with pathological venous invasion and prognosis for patients after renal
tumor surgery.Methods: A total of 45 patients who underwent radical or partial nephrectomies
performed at our institution were included in this study. We investigated pathological venous
invasion and PSMA expression in tumor-associated vessels around renal cell carcinoma by
immunostaining using removed tumor tissue. The PSMA immunostain was evaluated in
tumor-associated vessels according to the staining intensity and divided into three groups:
weak, moderate, and strong, respectively. Results:Higher PSMA expression group is increased
the percentage of patients with histologically observed venous invasion. The level of PSMA
immnostain were detected in 18 cases at weak, 11 at moderate, 16 at strong. Ten patients after
surgeryhad recurrence during the observationperiod, and the prognosiswasworse in thegroup
with strong PSMA expression in tumor-associated vessels around renal cell carcinoma.
Conclusions: PSMA expression in endothelial cells of renal tumor-associated neovasculature
may be a novel prognostic factor for renal cell carcinoma. Research Sponsor: None.
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Fluorescence in situ hybridization utility in the care management of renal cell
carcinoma (prospective study, 30 cases).

Rafik Ben Tayeb, Mohamed Mziyene, Layla Tahiri, Laila Bouguenouch, Hinde El Fatemi; Department of Pathology, Hassan Ii University Hospital, Fez, Morocco; Urology
Department, University Hospital Hassan II, Fez, Morocco; Pathology Department, University Hospital Hassan II, Fez, Morocco; Medical Genetics, University Hospital Hassan
II, Fez, Morocco

Background: In Morocco, Kidney cancer is the 18th most common tumour and the 19th lethal
cancer in 2020. The average age of diagnosis is 65 years and men are more affected. Molecular
studies of renal cell carcinoma (RCC) allowed the detection of several genetic abnormalities in
each histological subtype. These aberrations got different diagnostic value depending on their
specificity, prognostic implication and for some a therapeutic utility since the development of
targeted therapies. The aim of our study is to evaluate the utility of fluorescence in-situ
hybridization (FISH) in the diagnostic and the prognostic categorization of patients with renal
cell carcinoma. Methods: We included prospectively cases of RCC diagnosed after histological
examination and immunohistochemistry analysis for some cases. The methodology consisted
in highlighting by FISHmolecular abnormalities for each histological subtypes using Zytolight
probes. Probes were chosen depending on the histological diagnosis and their corresponding
molecular abnormalities. Results: A total of 30 cases of RCC were included. Clear cell carcinoma
(ccRCC) represented 56,6%(17 cases) followed by papillary RCC (pRCC) with 20% (6 cases),
chromophobe RCC (chRCC) with 10% (3 cases), 2 cases (6,6%) with uncertain diagnosis clear
cell carcinoma or papillary carcinoma and one case of renal oncocytoma (RO) (3,3%), tubulo-
cystic RCC tcRCC (3,3%). The FISH method supported the morphological diagnosis in all cases
except in one biopsy diagnosed histologically as a ccRCC and thismethod allowed the diagnosis
correction to a pRCC by the detection of a polysomy of chromosome 17 described in this
histological subtype. The FISHmethod can also be used in prognostic categorisation of patients
by the detection of some genetic aberrations with a prognostic implication like the loss of
CDKN2a located in the long arm of chromosome 9 which predict a worse diagnosis.
Conclusions: FISH method got an good performance in the diagnostic approach of RCC
especially in cases with non-conclusive histology and immunohistochemistry. It can also be
used in the prognosis of this tumour in addition to other histo-prognostic factors. Thismethod
will lead to more precision in diagnosis and better care management personalisation in RCC.
Research Sponsor: None.
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Mayo Adhesive Probability score to predict renal function following partial
nephrectomy.

Edouard Nicaise, Benjamin Schmeusser, Yash Shah, Cameron Futral, Sriram Ambadi, Nahar Imtiaz, Dattatraya H. Patil, Kenneth Ogan, Viraj A. Master; Department of
Urology, Emory University School of Medicine, Atlanta, GA; Sidney Kimmel Medical College, Thomas Jefferson University, Philadelphia, PA

Background:MayoAdhesive Probability (MAP) score,whichmeasures adherent perinephric fat
in renal cell carcinoma (RCC), is associated with surgical complexity and cancer progression in
patients undergoingpartial nephrectomy (PN). PN carries perioperative risk but preserves renal
function versus radical nephrectomy (RN). We analyzed whether MAP score can predict long-
term postoperative renal function in localized RCC patients who underwent PN. Methods: We
reviewed our nephrectomy database to identify pT1-T3a RCC patients who underwent PN.
Patients with metastatic disease, IVC thrombus, multiple masses, and prior nephrectomy were
excluded. Estimated glomerular filtration rate (eGFR) was calculated using the CKD-EPI 2021
formula and patients with values,15mL/min/1.73m2were excluded. We calculatedMAP scores
from preoperative cross-sectional imaging and dichotomized patients into low (1-3) versus
high (4-5) cohorts. Continuous and categorical outcomes were compared using ANOVA and
chi-square tests. A hierarchical generalized linear mixed effect model was used to evaluate
predictors of long-term, postoperative eGFR followingPN.Results: 314 patientswere identified
and 97 (30.9%) were classified with a high MAP score. These patients were older (64.5 vs. 58.3
years, p,0.001), more often male (85.6% vs. 52.5%, p,0.001), and white (79.4% vs. 67.7%,
p=0.016). MAP score was associated with obesity (59.8% vs. 42.9%, p=0.006), diabetes (36.1%
vs. 22.6%, p=0.013), hypertension (82.5% vs. 63.1%, p,0.001), and severe CCI (5+; 35.1% vs.
23.5%, p,0.001). No difference was observed in the rate of current or former smokers. Final
tumor sizewas greater amongpatientswithhighMAP (4.1 vs. 3.4cm, p,0.001) but nodifference
was noted in pT stage. Rate of acute renal failure postoperatively (dialysis or eGFR ,15 within
30 days) was similar between the two cohorts (1% vs. 1.4%, p=0.797). The tablepresents the
model used to evaluate postoperative eGFR predictors. Conclusions:HighMAP score predicts a
greater eGFR decline following PN for localized RCC. Considering the risks of PN, MAP scoring
may indicate surgical complexity and inform shared decision-making when considering
nephron-sparing surgery for RCC. Research Sponsor: None.

Multivariable model used to predict long-term, post-operative GFR following PN.

Covariate eGFR Estimate (SE) p-value

Intercept 27.97
MAP Score
High (4-5) -4.75 (-8.54, -0.96) 0.014
Low (0-3) Ref
Female -2.81 (-6.29, 0.68) 0.115
Race
Other 5.57 (-1.42, 12.56) 0.118
Black -0.21 (-4.14, 3.73) 0.918
White Ref
Smoking Status
Former -0.02 (-3.63, 3.59) 0.990
Current -0.18 (-5.44, 5.07) 0.946
Never Ref
ECOG PS
‡1 -1.64 (-7.05, 3.76) 0.552
0 Reference
Diabetes 1.94 (-1.91, 5.79) 0.324
Hypertension -2.47 (-6.52, 1.59) 0.233
CCI
Severe [5+] -11.12 (-17.5, -4.75) <0.001
Moderate [3-4] -8.75 (-14.93, -2.58) 0.006
Mild [1-2] -5.7 (-11.34, -0.06) 0.048
Normal [0] Reference .
Preoperative eGFR 0.78 (0.69, 0.86) <0.001
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Linear muscle segmentation for metastatic renal cell carcinoma.

Edouard Nicaise, Benjamin Schmeusser, Adil Ali, Eric Midenberg, Arnold Raul Palacios, Ethan Kearns, Sriram Ambadi, Dattatraya H. Patil, Shreyas S. Joshi,
Vikram M Narayan, Sarah P. Psutka, Bassel Nazha, Jacqueline T Brown, Kenneth Ogan, Mehmet Asim Bilen, Viraj A. Master; Department of Urology, Emory University
School of Medicine, Atlanta, GA; Department of Urology, Emory University, Atlanta, GA; Department of Urology, Creighton University School of Medicine, Omaha, NE;
University of Washington, Fred Hutchinson Cancer Center, Seattle, WA; Winship Cancer Institute of Emory University, Atlanta, GA

Background: Baseline sarcopenia and postoperative changes inmusclemass are independently
associated with overall survival in patients with metastatic renal cell carcinoma (mRCC) un-
dergoing cytoreductive nephrectomy (CN). Here we examine the relationship between pre-
operative (baseline) and postoperative changes in muscle quantity with survival outcomes
following CN as determined by linear segmentation, a fast and clinic-friendly tool. Methods:
Our nephrectomy databasewas reviewed for patients with clear cell, papillary, or chromophobe
mRCC who underwent CN. Linear segmentation of bilateral psoas/paraspinal muscles was
completed for baseline imaging within 60 days of surgery and imaging up to 1 year post-
operatively. ANOVA for numerical and chi-square for categorical variables were used to test for
differences according to change in linear muscle index (LMI, cm2/m2). Multivariable models
estimated COXhazard ratios for cancer-specific survival (CSS) and overall survival (OS). Kaplan
Meier curves estimated CSS and OS. Results: From 2004-2020, 190 patients were identified 48
stable LMI (25.3%; ,5% change [0D]), 54 increase LMI (28.4%; +5% change [+D]), and 88
decrease LMI (46.3%; -5% change [-D]). Median time from baseline imaging to surgery was
18 days, while time from surgery to postoperative imaging was 119 days. Patients with +D had
lower baseline LMI than -D or 0D (28.5 vs. 32.4 vs.32.5 cm2/m2; p=0.003). 0D LMI had lower
rates of pN1 disease than other groups (27.1% [0D] vs. 42.6% [+D] vs. 45.5% [-D]; p=0.019). No
other differences in pathology were noted. Median CSS and OS were highest among patients
with 0D LMI (CSS: not reached [0D] vs. 61.9 [+D] vs. 37.4 [-D]months; p=0.0018 || OS: 67.2 [0D]
vs. 48.5 [+D] vs. 26.4 [-D] months; p=0.0007). Median follow-up was 56 months for survivors.
The table lists factors associated with increased risk of cancer-specific mortality. Conclusions:
Change in muscle mass after CN, as measured by the linear muscle segmentation technique, is
independently associated with OS and CSS in patients following CN. Of note, lack of change
demonstrated greatest survival, potentially secondary to high baseline muscle mass. Research
Sponsor: None.

Multivariable model estimating COX hazard CSS according to percent change LMI.

Covariate N (%) HR (95% CI) p-value

Δ LMI (cm2/m2)
0Δ LMI 48 (25.3) 0.42 (0.21-0.82) 0.011
-5% LMI 88 (46.3) 1.69 (1.01-2.83) 0.046
+5% LMI 54 (28.4) Ref
Age 60+ 104 (54.7) 1.40 (0.91-2.16) 0.127
Obesity (BMI ‡30kg/m2) 67 (35.3) 0.86 (0.54-1.38) 0.538
Male 144 (75.8) 1.01 (0.59-1.71) 0.978
Black Race 30 (15.8) 2.23 (1.21-4.11) 0.01
ECOG ‡1 47 (24.7) 2.70 (1.66-4.41) <0.001
Tumor Size (cm) 0.99 (0.93-1.05) 0.672
Clear Cell Histology 150 (78.9) 1.18 (0.61-2.31) 0.619
Nuclear High Grade 175 (95.1) 5.75 (1.26-26.38) 0.024
pT Stage
T4 24 (12.6) 0.94 (0.45-1.96) 0.876
T1-3 166 (87.4) Ref
pN Stage
N0 60 (31.6) 0.65 (0.35-1.20) 0.17
N1 76 (40) 1.33 (0.72-2.47) 0.361
NX 54 (28.4) Ref
pM1 154 (81.1) 2.72 (1.38-5.34) 0.004
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Venous tumor thrombus destinations in patients with renal cell carcinoma.

Reza Nabavizadeh, Rodrigo Pessoa, John Cheville, Christine M. Lohse, Brian Addis Costello, Fabrice Lucien, Houston R. Thompson, Stephen A. Boorjian,
Bradley C. Leibovich, Vidit Sharma; Mayo Clinic Rochester, Rochester, MN; Department of Health Sciences Research, Mayo Clinic, Rochester, MN

Background: Venous tumor thrombus (VTT) is associated with worse oncologic outcomes in
clear cell renal cell carcinoma (ccRCC). It is unknown if VTT and pulmonary embolism (PE)
predispose patients to pulmonary metastasis. Methods: We queried our institutional registry
for ccRCC patients undergoing radical nephrectomy (1970-2019). Cox proportional hazards
regression models, adjusting for factors associated with ccRCC progression, were used to
determine if VTT and PEwere associated with pulmonarymetastasis. Results: Of 3,410 patients
studied, 1,025 (30%) had VTT, and patients with VTT were more likely to present with
pulmonary metastasis at nephrectomy (20% vs 7%, p,0.001). Within the VTT subset, level
of VTTwas not significantly associatedwith pulmonarymetastasis at nephrectomy (p=0.3). For
all patients who had metastatic disease at nephrectomy (n=643), pulmonary metastasis was
more common in those with VTT versus those without VTT (68% vs 51%, p,0.001). Excluding
patients with pulmonary metastasis at nephrectomy, on multivariable analysis, VTT remained
associated with post-nephrectomy pulmonary metastasis (hazard ratio (HR) 1.31, p,0.001)
without a notable difference in HRs between renal vein (1.27) and caval (1.38) VTT. Presence of
PE in the setting of VTT was associated with increased pulmonary metastasis post-
nephrectomy (HR 2.31, p,0.001). Conclusions: VTT is associated with disproportionately
increased pulmonary metastasis at presentation and post-nephrectomy in ccRCC patients.
Further, the presence of PE at nephrectomy for VTT was associated with increased pulmonary
metastasis post-nephrectomy. These results support a metastatic predilection of ccRCC with
VTT to the lungs. Research Sponsor: None.
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Real-world treatment outcomes in patients with advanced renal cell carcinoma who
receive axitinib plus pembrolizumab in the first-line setting in Canadian cancer
centers.

Carissa Beaulieu, Sunita Ghosh, Camilla Tajzler, McKayla Kirkpatrick, Vincent Castonguay, Lori Wood, Jeffrey Graham, Denis Soulieres, Rahul K. Bansal,
Daniel Yick Chin Heng, Antonio Finelli, Simon Tanguay, Aly-Khan A. Lalani, Bimal Bhindi, Georg A. Bjarnason, Rodney H. Breau, Naveen S. Basappa; Department of Medical
Oncology, University of Alberta, Cross Cancer Institute, Edmonton, AB, Canada; Department of Oncology, University of Alberta, Edmonton, AB, Canada; McGill University
Health Centre, Montréal, QC, Canada; School of Public Health, University of Alberta, Edmonton, AB, Canada; Medical Oncology, Centre Hospitalier Universitaire de Québec,
Université Laval, Quebec City, QC, Canada; Division of Medical Oncology, Dalhousie University, Halifax, NS, Canada; Medical Oncology and Hematology, University of
Manitoba, CancerCare Manitoba, Winnipeg, MB, Canada; Département Hématologie-Oncologie, Centre Hospitalier de l’Université de Montréal, Montréal, QC, Canada;
Division of Urology, Department of Surgery, McMaster University, Hamilton, ON, Canada; Department of Oncology, Tom Baker Cancer Center, Calgary, AB, Canada; Division
of Urology, Department of Surgery, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; Division of Urology, Department of Surgery, McGill
University, Montreal, QC, Canada; Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Southern Alberta Institute of Urology,
Cumming School of Medicine, University of Calgary, Calgary, AB, Canada; Odette Cancer Centre, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, ON,
Canada; Department of Surgery, University of Ottawa, Ottawa, ON, Canada; Department of Medical Oncology, Cross Cancer Institute, University of Alberta, Edmonton, AB,
Canada

Background:The landscape ofmanagement of advanced renal cell carcinoma (aRCC) in the first
line settinghas changeddramatically over the past decade. AxitinibwithPembrolizumab (AP) is
one of the combinations which demonstrated improved outcomes in the KEYNOTE 426 study.
We report real-world outcomes and safety with this combination. Methods: The Canadian
Kidney Cancer information system (CKCis) is a multi-institutional prospective RCC cohort.
Patients$18 yearswith aRCC and clear cell histologywho received AP as first-line therapy from
January 1, 2017 to June 30, 2022were included. Descriptive and actuarial statisticswere reported
for the following: progression free survival (PFS), overall survival (OS) and adverse events.
Results: The cohort includes 222 patients.165 (74.3%) were male with a median age of 64.5
(37.0-87.7) years. Sixty-three (28.3%) patients were IMDC favourable-risk, 69 (31.0%)
intermediate-risk, 45 (20.3%) poor-risk and 45 (20.2%) unknown. Median follow-up was
26.6 (range: 0.1 – 77.2) months. Of 222 patients, 119 discontinued treatment (53.6%) due to
disease progression in 45.4% or toxicity in 29.4%. Median duration of treatment was 18.5
(range 0.1 to 72.4) months. PFS probability at 12 and 24 m was 63.8% and 49.9% respectively
with a median PFS of 22.6 months (95% CI: 15.9-30.1). Survival probability at 12 and 24 m was
89.1% and 80.2% respectively with a median OS of 51.5 months (95% CI 38.0-NR). By IMDC
criteria, intermediate riskmedian OSwas 44.8m (95%CI 41.5-61.6) and poor risk 33.6m (18.5-
NR). Most patients experienced toxicity requiring dose interruption/delay or discontinuation
(n=180; 81.4%) The most common toxicities were diarrhea (73.3%), fatigue (54.4%), hepato-
toxicity (50.0%), anorexia (26.1%), mucositis (22.2%), nausea (21.1%), palmar plantar eryth-
rodysesthesia (15.6%), hypertension (13.3%), weight loss (13.3%) and proteinuria (11.7%).
Others included pneumonitis (8.9%), thyroid dysfunction (6.7%) and colitis (4.4%).
Conclusions:The real-world experience of patients with aRCC receiving AP in Canada is similar
to the KEYNOTE-426 study in both outcomes and safety. These data continue to support its
position as a standard of care in the first line setting for aRCC. Longer follow up and charac-
terization of these patients is warranted. Research Sponsor: None.
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Erectile function in patients with metastatic renal cell carcinoma treated with first-
line therapy.

Ilya Tsimafeyeu, Ruslan Zukov, Pavel S. Borisov, Valentina Leonenko, Vladimir Kuznetsov, Anastasia Bondarenko, Yulia Tishova; Bureau for Cancer Research - BUCARE,
New York, NY; V.F. Voino-Yasenetsky Krasnoyarsk State Medical University, Krasnoyarsk, Russian Federation; City Cancer Center, Saint Petersburg, Russian Federation;
STONCO: Science and Technology in Oncology, Moscow, Russian Federation; Stolichnaya Diagnostica Clinic, Tuchkovo, Russian Federation; I.M. Sechenov First Moscow
State Medical University, Moscow, Russian Federation; K-medicine Endocrinology, Moscow, Russian Federation

Background: Sexual activity is an important part of social functioning and quality of life. Cancer
diagnosis and concomitant treatment has adamaging effect on sexual function. Theobjective of
this prospective study was to evaluate the incidence of erectile dysfunction (ED) in men with
metastatic renal cell carcinoma (mRCC) receiving first-line therapy.Methods:All patientswere
evaluated for erectile function with the 5-item version of the International Index of Erectile
Function (IIEF-5) and Functional Assessment of Cancer Therapy-Kidney Symptom Index
(FKSI-19) before first and after four cycles/months of the first-line therapy with nivolumab
plus ipilimumab (IO-IO), pembrolizumab plus axitinib/lenvatinib (IO-TKI) or sunitinib, pazo-
panib and cabozantinib (TKI).Results:Twohundred eighty-twomale patientswithmRCCwere
enrolled.Median agewas60.5 years (range 39–71 years) and 164 (58%)patients had at least one
cardiovascular risk factor. Sixty-seven (24%) patients had favorable IMDC risk, 208 (74%) had
ECOG #1, 214 (76%) had $2 organs with metastases, and 11 (4%) had non-clear cell mRCC. All
patients were treated with IO-IO (32%), IO-TKI (26%), and TKI (42%). At baseline, IIEF-5
mean scorewas 17 (SD, 2.9) in ITT population. Patients with 2 andmore IMDC risk factors had a
lower IIEF-5 mean score (13; SD, 1.4). 182 (64.5%) patients reported a negative change in their
sexual life since the start of the therapy. 90 (32%) patients had no sexual activity. After four
treatment cycles/months IIEF-5 mean score reduced to 9 (SD, 3.5), which was statistically
significant (P,0.0001). The IIEF-5 scores were associated with type of anticancer treatment,
with the minimal change observed in IO-IO group (P=0.2) and highest change in TKI group
(P,0.0001). A correlation was no found between FKSI-19 and IIEF-5 scoring systems.
Conclusions: A prospective assessment in a large group of male mRCC patients revealed mild
ED (17/25) in previously untreated patients andmoderate ED (9/25) after four cycles/months of
first-line therapy, especially in patients receiving TKIs. These changes did not correlate with
kidney symptom index. Research Sponsor: Bureau for Cancer Research - BUCARE.

RENAL CELL CANCER



384 Poster Session

Health-related quality of life (HRQoL) profile and clinical outcomes in first-line (1L)
advanced renal cell carcinoma (aRCC): A modelling analysis based on CheckMate
9ER (CM9ER) trial.

Jens Bedke, Rachel H. Giles, Thomas Powles, Michael Derosa, Lysbeth Floden, Intan Purnajo, Mickael Lothgren, Alessia Ogareva, David Cella; Eberhard Karls Universität
Tübingen, Tübingen, Germany; International Kidney Cancer Coalition, Duivendrecht, Netherlands; Barts Cancer Institute, Queen Mary University of London, St.
Bartholomew’s Hospital, London, United Kingdom; Clinical Outcome Solutions, Tuscon, AZ; Clinical Outcomes Solutions, Tucson, AZ; Ipsen, Paris, France; Ipsen, Boulogne-
Billancourt, France; Robert H. Lurie Comprehensive Cancer Center, Northwestern University, Chicago, IL

Background: Cabozantinib plus nivolumab (CN) is a 1L therapy for aRCC. In the CM9ER trial CN
had superior efficacy to sunitinib (SUN) and showed HRQoL benefit. We investigated the
relationship between clinical outcomes, treatment and early deterioration in HRQoL dimen-
sions in the CM9ER population. Methods: Using the CM9ER intention-to-treat (ITT) popu-
lation (median follow-up 32.9months)we: (a) explored time-to-event outcomes for CNvs SUN
(b) identified determinants of HRQoL benefit by performing ordinal regression using the 19-
itemFunctional Assessment of Cancer Therapy–Kidney Symptom Index (FKSI-19) itemscores
atweek 13 (c) investigated relationships between early (week 13) deterioration in FKSI-19 items
and clinical outcomes using a cox proportional modeling framework. First, univariate Cox
proportional hazard modeling assessed the predictiveness of early FKSI-19 item deterioration
(sig. threshold p# 0.20). Items with significant univariate associations with the outcome were
included in multivariate regression modeling (sig. threshold p# 0.10). Treatment and baseline
stratification factors (geographic region, baseline IMDC score, PD-L1 status) remained in all
models. Results: All CM9ER ITT patients (N = 651; CN, 323; SUN, 328) were included. Compared
with SUN, CN patients had a longer median duration of treatment (94.6 wks vs 36.5 wks), time
to disease progression (83.1 wks vs 42.1 wks) and time to first grade 3/4 adverse event (16.3 wks
vs 12.0 wks). FKSI-19 itemswith early deterioration favoring CN vs SUN (p# 0.05) were: lack of
energy; pain; fatigue; bone pain; weak all over; nausea; bothered by treatment side effects; able
to work. The table reports variables significantly associated with clinical outcomes (p # 0.05).
Conclusions: Early deterioration in bone pain and sleep were associated with increased risk of
mortality, and early deterioration in pain with reduced risk of toxicity-related discontinuation.
We found no association between early FKSI-19 item deterioration and risk of progression or
tumor shrinkage. Controlling for other variables, CN (vs SUN) treatment was positively and
significantly associated with increased chance of tumor shrinkage, survival and progression-
free survival, independent of early HRQoL deterioration. Clinical trial information:
NCT03141177. Research Sponsor: Ipsen.

Outcome Variable
Hazard Ratio

(95% Confidence Interval)

Disease Progression IMDC Score: 0 vs 3–6; 1–2 vs 3–6 0.59 (0.42,0.83); 0.69 (0.52,0.93)
Treatment: CN vs SUN 0.57 (0.46, 0.70)

Tumor Shrinkage IMDC Score: 0 vs 3–6; 1–2 vs 3–6 2.19 (1.41, 3.40); 1.75 (1.16, 2.63)
Treatment: CN vs SUN 2.13 (1.64, 2.75)

Death Bone Pain (deterioration): N vs Y 1.45 (1.09, 1.93)
Sleeping well (deterioration): N vs Y 1.45 (1.10, 1.90)
IMDC Score: 0 vs 3–6 0.42 (0.27, 0.65)
Treatment: CN vs SUN 0.71 (0.53, 0.94)

Discontinuation due to toxicity Pain (deterioration): N vs Y 0.42 (0.22, 0.79)
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Preliminary analysis of baseline characteristics, patient reported outcomes (PROs),
and treatment selection in ODYSSEY.

Michael Roger Harrison, Nrupen Anjan Bhavsar, Yasser Ged, Ajjai Shivaram Alva, Yousef Zakharia, Risa Liang Wong, Brian Addis Costello, Benjamin L. Maughan,
Deepak Kilari, Sarah Jabusch, Kimberly T. Ward, Elizabeth Marie Wulff-Burchfield, Tian Zhang, Courtney Page, Jesse D. Troy, Charles D. Scales, Daniel J. George; Duke
Cancer Institute Center for Prostate and Urologic Cancer, Duke University, Durham, NC; Department of Surgery, Duke University Health System, Durham, NC; Sidney Kimmel
Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD; University of Michigan Rogel Comprehensive Cancer Center, Ann Arbor, MI; University of Iowa Holden
Comprehensive Cancer Center, Iowa City, IA; UPMC Hillman Cancer Center, Pittsburgh, PA; Mayo Clinic Rochester, Rochester, MN; Huntsman Cancer Institute at the
University of Utah, Salt Lake City, UT; Department of Medicine, Division of Hematology and Oncology, The Medical College of Wisconsin, Milwaukee, WI; Duke Clinical
Research Institute, Durham, NC; University of Kansas Medical Center, Westwood, KS; Division of Hematology and Oncology, Department of Internal Medicine, University of
Texas Southwestern, Dallas, TX; Department of Biostatistics and Bioinformatics, Duke University, Durham, NC; Division of Urology, Duke University Health System, Durham,
NC; Duke Cancer Institute Center for Prostate and Urologic Cancers, Durham, NC

Background: Tyrosine kinase inhibitors (TKI) and immuno-oncology (IO) agents alone or in
combination have revolutionized the landscape of management for untreated metastatic renal
cell carcinoma (mRCC). Baseline quality of life (QOL) outside of interventional clinical trials and
rationale for management decisions in mRCC are poorly understood. Methods: In this pro-
spective observational study of 800 mRCC pts in the US, pts must: have a diagnosis of mRCC
(any histology) with no prior systemic therapy (ST) formRCC; be age$19 at informed consent;
be able to comply with completion of PROs. Exclusion criteria include being treated for active
malignancy other than mRCC or not intending to follow up at a study site within PCORnet. Pts
undergo consent and baseline assessments by the study site team,with subsequent follow upby
the central coordinating center. The primary objective is to determine distinct patterns of
change in QOL and symptom burden of mRCC pts. A key secondary objective is to identify
patterns of clinical management in the real world setting of mRCC across treatment regimens.
Minimally important differences are defined as 3- and 7-points for FKSI-19 and FACT-G
respectively. ClinicalTrials.gov ID: NCT04919122. Results: As of 9/1/2023, 173 pts have been
enrolled (126 ST, 47 no ST [NST]): 75%male, 87%white, 73% clear cell, 52% intermediate risk
and 47% poor risk. 47% had radical nephrectomy and 22% another solid tumor. ST pts as
compared to NST pts were more likely to be poor risk (52% vs 16%); but differences in baseline
pain were not significant. Of ST pts, 44 were treated with IO-IO (ipilimumab + nivolumab), 50
with IO-TKI (cabozantinib + nivolumab 38%, axitinib + pembrolizumab 38%, lenvatinib +
pembrolizumab 24%) and 32 other (IO alone 34%, TKI alone 31%, investigational drug 25%).
Reasons forNST included active surveillance (AS, 50%), other (21%), local therapy (13%).Mean
differences between ST and NST for baseline FKSI-19 and FACT-Gwere 5.7 (95% CI: 1.2– 10.2)
and 3.3 (-2.6 – 9.3). There were no differences in pain or PROs between IO-IO and IO-TKI pts.
Mean differences in FKSI-19 and FACT-GbetweenAS vs IO-IOwere 10.6 (4.8– 16.4) and 8.6 (1.1
– 16.0); and vs IO-TKI were 11.0 (4.9– 17.0) and 10.3 (3.5– 17.1). On physician surveys, primary
reasons for treatment selection were (in order of % selected): complete response (CR),
prolonged survival (OS), prognostic factors (Px), treatment-free interval for IO-IO; versus
delaying progression (PFS), OS, CR, Px for IO-TKI. Conclusions:Our data suggest differences in
baseline QoL in pts treated with ST vs NST, as well as AS vs IO-IO or IO-TKI, in the real world.
Reasons for selection of ST regimen differed among combination regimen classes. Completion
of ODYSSEY will clarify baseline and longitudinal differences in pain and PROs among man-
agement strategies and give novel insights into the rationale for real world management of
untreated pts with mRCC. Clinical trial information: NCT04919122. Research Sponsor: Bristol
Myers Squibb; Exelixis; Merck; Pfizer.
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A UK real-world observational study of avelumab + axitinib (A + Ax) in advanced
renal cell carcinoma (aRCC): Outcomes at 36 months post treatment initiation.

Paul D. Nathan, Natalie Charnley, Ricky Frazer, John McGrane, Iqtedar Muazzam, Manon Pillai, Sarah Rudman, Anand Sharma, Robert Stevenson, Balaji Venugopal,
Joseph David Hickey, Aimi Rose Ritchie, Kin Liu; Mount Vernon Cancer Center, Northwood, United Kingdom; Lancashire Teaching Hospitals, Preston, United Kingdom;
Velindre Cancer Centre, Cardiff, Wales, United Kingdom; Royal Cornwall Hospital NHS Trust, Cornwall, United Kingdom; Hull University Teaching Hospitals NHS Trust,
Castle Hill Hospital, Castle Road, Cottingham, United Kingdom; The Christie NHS Foundation Trust, Manchester, United Kingdom; Guy’s and St Thomas NHS Foundation
Trust, London, United Kingdom; Mount Vernon Cancer Centre, Northwood, United Kingdom; Queen Elizabeth Hospital, Birmingham, United Kingdom; The Beatson West of
Scotland Cancer Centre, Glasgow, United Kingdom; Real-World Evidence, OPEN Health, Marlow, United Kingdom; Pfizer Ltd, Tadworth, Surrey, United Kingdom; Merck
Serono Ltd., Feltham, UK, an affiliate of Merck KGaA, Darmstadt, Germany

Background: In patients with previously untreated aRCC, A + Ax combination therapy has
shown superior progression-free survival (PFS) and objective response rate (ORR) vs sunitinib
across all International Metastatic RCC Database Consortium (IMDC) risk groups. This study
reports real-world outcomes at up to 36months post treatment initiation in patientswith aRCC
receiving A + Ax in the UK.Methods: Retrospective data were collected frommedical records of
patients aged$18 years diagnosedwith aRCC,who initiatedA+Ax onor after August 1, 2019, via
the Early Access to Medicines Scheme at 10 UK sites. Patients were followed until July 31, 2023.
Primary endpoints were overall survival (OS), PFS, ORR, and best response at 36months post A
+ Ax initiation. Data were analyzed descriptively. Results: 130 patients were included. Median
age at baseline was 67.1 years (range, 38.5-87.0 years); 74% (n=96) were male; 69% (n=90)
wereWhite, 4% (n=5) were Asian/Asian British, and ethnicity was not recorded in 27% (n=35);
94% (n=122) had an Eastern Cooperative Oncology Group score of 0 or 1. IMDC risk status was
favorable in 39% (n=51), intermediate in 40% (n=51), and poor in 19% (n=25). Median time
from aRCC diagnosis to A + Ax initiation was 2.5 months (range, 0.03-115.4 months). Clear cell
histology was themost prevalent (88%; n=115); 68% (n=88) had undergone nephrectomy, and
78% (n=102) had 1 or 2metastatic sites at index. The OS rate (95% CI) at 12, 24, and 36months
was 81.5% (75.1%-88.5%), 65.3% (57.6%-74.0%), and 53% (45.2%-62.9%), respectively. The
PFS rate (95% CI) at 12, 24, and 36 months was 53.1% (45.1%-62.5%), 36.4% (29.0%-45.8%),
and 27% (20.3%-36.0%), respectively. Median PFS was 13.5 months (95% CI, 10.2-
17.7 months). ORR (n=127) at 36 months was 62% (95% CI, 53.8%-70.6%), including a best
response of complete response (CR) in 5% (n=6) and partial response (PR) in 57% (n=73); best
response was stable disease in 31% (n=39) and progressive disease in 7% (n=9; best response
was not recorded in 3 patients). Median duration of response was 14.9 months (95% CI, 12.0-
23.5). Median time to discontinuation (TTD) of A or Axwas 11.7months (95%CI, 9.0-17.6), and
forA+Ax combinedwas 14.7months (95%CI, 11.0-24.4). Adverse events (AEs)were reported in
68% (88/129) of patients, who had a total of 519 nonserious AEs due to A + Ax treatment; 13%
(17/129) of patients had a total of 27 serious AEs. The most common AEs (number of patients)
were diarrhea (n=49), fatigue (n=33), and oralmucositis (n=24); 9 patients discontinuedA and/
or Ax due to AEs, including diarrhea in 3 patients. Conclusions: In this UK-based real-world
study of first-line A + Ax treatment in patients with aRCC, OS, PFS, ORR, and best response
observed at 36 months were in line with findings from clinical trials, with no newly emerging
AEs. Research Sponsor: This studywas sponsored by Pfizer andwaspreviously conducted under
an alliance between Pfizer and the healthcare business of Merck KGaA, Darmstadt, Germany
(CrossRef Funder ID: 10.13039/100009945).
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Treatment options and outcome of patients with metastatic renal cell carcinoma
with brain or bone metastases: Real world evidence from a German retrospective
multi-center analysis.

Pia Paffenholz, Philipp Ivanyi, Jozefina Casuscelli, Ramona Stelmach, Melis Guer, Katrin Schlack, Christopher Darr, Emily Rinderknecht, Thomas Hilser, Luka Flegar,
Melanie Klee, Daniel Seidl, Analena Handke, Tim Nestler, Angelika Mattigk, Marinela Augustin, Sameh Hijazi, Marc Rehlinghaus, Axel Heidenreich, Viktor Gruenwald,
GUARDIAN; Department of Urology, Uro-Oncology, Robot Assisted and Reconstructive Urologic Surgery, University of Cologne Faculty of Medicine and University Hospital
Cologne, Cologne, Germany; Department of Hematology, Hemostasis, Oncology, and Stem Cell Transplantation, Claudia-von Schelling Comprehensive Cancer Center,
Hannover Medical School, Hannover, Germany; Department of Urology, University Hospital, LMU Munich, Munich, Germany; Department of Medical Oncology, National
Center for Tumor Diseases, Heidelberg University Hospital, Heidelberg, Germany; Department of Urology, Uniklinik Magdeburg, Magdeburg, Germany; Department of
Urology and pediatric Urology, University Hospital Münster, Münster, Germany; Department of Urology, University of Duisburg-Essen and German Cancer Consortium
(DKTK)-University Hospital Essen, Essen, Germany; Department of Urology, Caritas-St. Josef Medical Center, University of Regensburg, Regensburg, Germany; Department
of Medical Oncology, University Hospital Essen, University of Duisburg-Essen, Essen, Germany; Department of Urology, Philipps-University Marburg, Marburg, Germany;
Department of Urology, University Hospital Schleswig-Holstein, Campus Luebeck, Luebeck, Germany; Department of Urology, Diakonie-Klinikum Stuttgart, Stuttgart,
Germany; Department of Urology, Ruhr University Bochum, Marienhospital Herne, Herne, Germany; Department of Urology, Federal Armed Forces Hospital Koblenz,
Koblenz, Germany; Department of Urology, University Hospital Ulm, Ulm, Germany; Universitätsklinik der Paracelsus Medizinische Privatuniversität, Nürnberg, Germany;
Department of Urology, Ibbenbueren Hospital, Ibbenbueren, Germany; Department of Urology, University Hospital Düsseldorf, Düsseldorf, Germany; Department of Urology,
University Hospital Cologne, Cologne, Germany; Klinik der Medizinischen Hochschule, Bostwick, GA

Background: Brain (BM) and bone metastases (BOM) in renal cell carcinoma (RCC) are
associated with poor outcome. We evaluated real-world treatment paradigms of RCC patients
with BM and BOM. Methods: We retrospectively analyzed RCC patients with BM and/or BOM
treated at 18 German tertiary cancer centres from 2003 to 2023. Adverse events (AE) were
reported according to CTCAE 5.0, objective response rate (ORR) according to local standard.
Overall survival (OS) was calculated from start of treatment to progression or death, re-
spectively and determined by KM plots. Results: We included 453 patients with a median
age of 64 years (IQR 56-71). 93% of all patients had BOM, 15% BM and 8% both. Most patients
(79%) had clear cell RCC, 7% of all patients had sarcomatoid differentiation. 82% of patients
had anECOGPSof 0/1. IMDC riskwas favorable/intermediate/poor in 20/56/24%. 64%received
prior nephrectomy. Patients with BOM received first-line IO-combinations in 61% (IO-IO:
38%, TKI-IO: 62%), TKI-monotherapy in 39%, while patients with BM received IO-
combinations in 68% (IO-IO: 37%, TKI-IO: 63%) and TKI in 32%. IO-based first-line therapy
increased from 2003 to 2023. AE of all grades occurred in 87% and 69% during IO-based
therapy or TKI monotherapy, and CTCAE grade $ 3 in 42% or 25%. Best ORR and survival
outcomes with median follow-up of 23 months (IQR 9-42) are described in table 1. 56% and
58%of all patientswith BOMandBM received second-line treatment, with Cabozantinib (34%;
34%) and Nivolumab (17%, 23%) being the most common treatment options. In the subgroup
of RCC with sarcomatoid features (n=36), 34 patients had BOM and 7 had BM, of which were
treated with IO-combinations in 88% (BOM; IO-IO: 41%, TKI-IO: 59%) or 66% (BM; IO-IO:
50%, TKI-IO: 50%) andTKI-monotherapy in 12% (BOM) or 34% (BM) of all patients. Response
rates (ORR/SD/PD) were 48%/28%/24% for IO-based therapy and 0%/50%/50% for TKI-
monotherapy in RCC with sarcomatoid features, mOS was 41 months (95% CI 16.7-65.3).
Conclusions:RCCpatientswithBOMandBMare increasingly treatedwith IO-combinations but
lead to higher rates of AE grade $ 3. In patients with BOM, IO-TKI revealed higher ORR
compared to IO-IO combination, but not in patients with BM. However, the small sample size
and retrospective design are major limitations of our analysis. Prospective studies evaluating
treatment options for BOM and BM in patients with RCC is critical. Research Sponsor: None.

Parameter Total (n=327) BOM (n=306) BM (n=51)

TKI
n=119

IO-IO
n=78

IO-TKI
n=130

TKI
n=112

IO-IO
n=71

IO-TKI
n=123

TKI
n=15

IO-IO
n=14

IO-TKI
n=22

% sRCC 2% 12% 11% 2% 13% 11% 9% 12% 7%
ORR 41% 40% 55% 38% 39% 55% 67% 50% 46%
SD 36% 27% 31% 38% 28% 32% 27% 29% 18%
PD 23% 33% 14% 24% 32% 13% 6% 21% 36%
ORR vs. SD vs. PD p=0.009 p=0.007 p=0.325
mOS;
months, 95% CI

48 (39.7-56.3) 48 (39.5-56.5) 45 (29.9-60.1)

RENAL CELL CANCER



388 Poster Session

Criteria and indicators to evaluate quality of care in genitourinary tumor boards.

Javier Puente, Ferran Algaba Arrea, Oscar Buisán, Daniel Castellano, Ignacio Duran, Juan José Fernández Ávila, Alfonso Gómez-Iturriaga, Mariano Jose Parada Blázquez,
Daniel Pérez Fentes, Gemma Sancho, Juan Antonio Vallejo Casas, Paula Gratal, Maria Teresa Pardo, Vicente Guillem; Servicio de Oncologı́a Médica, Hospital Cĺınico
Universitario San Carlos, Fundación ECO, Madrid, Spain; Fundació Puigvert, Barcelona, Spain; Servicio de Urologı́a, Hospital Universitario de Bellvitge, Barcelona, Spain;
Servicio de Oncologı́a Médica, Hospital Universitario 12 de Octubre, Fundación ECO, Madrid, Spain; Hospital Universitario Marques de Valdecilla. Fundación ECO,
Santander, Spain; Servicio de Farmacia Hospitalaria, Hospital Cĺınico Universitario Virgen de la Arrixaca, Murcia, Spain; Servicio de Oncologı́a Radioterápica, Hospital
Universitario de Cruces, Vizcaya, Spain; Servicio de Radiodiagnóstico, Hospital Universitario Virgen del Rocı́o, Sevilla, Spain; Complejo Hospitalario Universitario de
Santiago, A Coru~na, Spain; Servicio de Oncologı́a Radioterápica, Hospital de la Santa Creu i Sant Pau, Barcelona, Spain; Servicio de Medicina Nuclear, Hospital Universitario
Reina Sofı́a, Córdoba, Spain; Fundación para la Excelencia y la Calidad de la Oncologia (ECO), Madrid, Spain; Fundación ECO, Madrid, Spain; Servicio de Oncologı́a Médica,
Hospital Vithas 9 de Octubre, Fundación ECO, Valencia, Spain

Background: Multidisciplinary Tumor Boards are an essential component of patient manage-
ment, as they integrate input from various healthcare professionals to make comprehensive
decisions about patient care. Management of patients with genitourinary (GU) tumors partic-
ularly relies on thesemultidisciplinary Tumor Boards. However, there are no guidelines on how
these groups should operate.Methods:A systematic literature reviewwas conducted to identify
criteria useful to evaluate quality in GU Tumor Boards (GUTB); publication dates were January
2016 to December 2021. A scientific committee—comprising 12 GU specialists from several
disciplines—reviewed the literature findings, proposed a list of criteria, and developed and
selected indicators using the Delphi method in a first round. Thirty-nine experts from various
disciplines (urology, radiation oncology, radiology, medical oncology, nuclear medicine, hos-
pital pharmacy, and pathology) participated in the second round of the Delphi method to
evaluate the indicators. In both rounds the appropriateness and utility of the criteria and/or
indicators were scored using a 9-point Likert scale (1, extremely inappropriate or not useful; 9,
extremely appropriate or useful). Consensus was defined as at least two-thirds of Delphi
respondents selecting a score sub-category (1–3, 4–6, or 7–9) that encompassed the median
score of the group. Results: Forty-eight articles were selected from the literature review and
were used to develop a list of 67 initial criteria. The scientific committee narrowed these criteria
down to 45 to evaluate the quality of GUTB, covering five dimensions: organization (11 criteria),
personnel (5 criteria), protocol and registry (21 criteria), resources (6 criteria), and interaction
with patients (2 criteria). Then, 33 indicators were developed and evaluated in the first round of
Delphi, which led to a selection of 26 indicators. In the second round the group of experts
reached consensus on the appropriateness of all 26 indicators and on the utility of 24 of them.
Finally, indicators were compiled into a list, including how they should be measured, so that
they can be easily used in clinical practice. Conclusions: Criteria and indicators were developed
by this working group to evaluate the quality of GUTB, aiming to serve as a guide to improve
quality of care and achieve better outcomes in patients with GU. Research Sponsor: None.
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Management, outcomes and predictors of recurrence in chromophobe renal cell
carcinoma: Results from the Canadian Kidney Cancer information system (CKCis).

Erica Arenovich, Rodney H. Breau, Ranjeeta Mallick, Ricardo A. Rendon, Andrew Feifer, Frederic Pouliot, Simon Tanguay, Luke Lavallee, Jean-Baptiste Lattouf,
Jasmir G. Nayak, Bimal Bhindi, Rahul K. Bansal, Antonio Finelli, Miles Mannas, Patrick O. Richard, Aly-Khan A. Lalani, Daniel Yick Chin Heng, Georg A. Bjarnason,
Naveen S. Basappa, Lori Wood; QEII Health Sciences Centre, Halifax, NS, Canada; Ottawa Hospital, Ottawa, ON, Canada; Ottawa Hospital Research Institute, Ottawa, ON,
Canada; Department of Urology, Dalhousie University, Halifax, NS, Canada; Trillium Health Partners, Mississauga, ON, Canada; Laval University and CHU De Quebec,
Quebec, QC, Canada; McGill University Health Center, Montreal, QC, Canada; Ottawa Hospital Cancer Centre, University of Ottawa, Ottawa, ON, Canada; Hotel-Dieu Hospital,
Montreal, QC, Canada; University of Manitoba/CancerCare Manitoba, Winnipeg, MB, Canada; Southern Alberta Institute of Urology, Calgary, AB, Canada; St Joseph
Healthcare Hamilton, Hamilton, ON, Canada; University of Toronto, Toronto, ON, Canada; Department of Urologic Sciences, University of British Columbia, Vancouver, BC,
Canada; University of Sherbrooke, Sherbrooke, QC, Canada; McMaster University, Hamilton, ON, Canada; Tom Baker Cancer Centre, University of Calgary, Calgary, AB,
Canada; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB, Canada; Queen Elizabeth II Health Sciences
Centre, Dalhousie University, Halifax, NS, Canada

Background: Chromophobe RCC (chRCC) make up 5% of all RCC however data regarding
baseline demographics, management, outcomes, and predictors of recurrence and survival
is lacking. Methods: The Canadian Kidney Cancer Information System (CKCis) is a multi-
institutional prospective cohort. Patients (pts) with clinically localized chRCC between Jan
2011-Aug 2023 were included. Descriptive statistics were used, time to recurrence and death
were estimated using Kaplan-Meier estimates and associations were determined using Cox
proportional hazards models. Results: chRCC made up 5.3% of all RCC pts in CKCis and only
2.4%presentedwithmetastatic disease. This study cohort includes 797 pts who presented with
localized disease. Median follow up 4.1 yrs, mean age 58.4 yrs andmale in 58.5%. Management
included: surgery 90.2%, surveillance 5.5%, or other local modalities 3.3%. Recurrence oc-
curred in 59 pts (7.4%): 50 (85%) withmetastases, 7 (12%) with local recurrence, and 2 (3.4%)
with contralateral tumors. Median time to recurrence was 2 yrs. Management of recurrences
included: systemic therapy in 46%, radiation in 29%, metastasectomy in 25%, surveillance in
8%. 5 and 10 year overall survivalwas95%and83% inall pts, 97%and90% if no recurrence and
75% and 44% if recurrence. In the 90.2% (718 pts) treated with curative surgery, predictors of
recurrence onmultivariate analysis include: higher T stage, necrosis, and sarcomatoid features.
Predictors of worse survival include: sarcomatoid features, larger tumor size, higher T stage,
and higher number of comorbidities. Conclusions: In this large Canadian cohort, patients with
chRCC usually present with localized disease and have relatively favorable oncologic outcomes,
evenwhen they recur. Larger tumorswith sarcomatoid features have aworse survival andmore
intensive follow up may be beneficial. The favorable 5 and 10 year outcomes in chRCC are a
reminder that studies must be conducted and reported for individual histologies and not as a
large cohort of non clear cell RCC. Research Sponsor: None.

Variable
OS

Hazard Ratio 95% CI P value
RFS

Hazard Ratio 95% CI P value

pT3T4 vs. T1 2.94 1.68-5.14 0.0002 4.94 2.44-9.99 ,.0001
Yes vs. No sarcomatoid 6.81 1.26-36.87 0.026 12.13 3.83-38.46 ,.0001
Increase in T size 1.09 1.00-1.18 0.045 0.97
Increase in Charleson
Comorbidity Index by 1

1.59 1.43-1.78 ,.0001

Yes vs. No LVI 0.58 2.29 0.99-5.31 0.053
Yes vs. No Necrosis 0.41 2.30 1.08-4.92 0.031

LVI: lymphovascular invasion, OS: overall survival, RFS: recurrence free survival.
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Treatment-free survival after first-line therapies formetastatic renal cell carcinoma:
An International Metastatic Renal Cell Carcinoma Database Consortium (IMDC)
analysis.

Mehul Gupta, Connor Wells, Meredith M. Regan, Wanling Xie, Vishal Navani, Renee Maria Saliby, Naveen S. Basappa, Frede Donskov, Takeshi Yuasa, Kosuke null Takemura,
Christian K. Kollmannsberger, Megan Crumbaker, Aly-Khan A. Lalani, Thomas Powles, Sumanta Kumar Pal, Rana R. McKay, Jae-Lyun Lee, Ravindran Kanesvaran,
Toni K. Choueiri, Daniel Yick Chin Heng; Arnie Charbonneau Cancer Research Institute, University of Calgary, Calgary, AB, Canada; BC Cancer Agency, Vancouver, BC,
Canada; Dana-Farber Cancer Institute, Boston, MA; Department of Data Sciences, Dana-Farber Cancer Institute, Boston, MA; Tom Baker Cancer Centre, University of
Calgary, Calgary, AB, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB, Canada; University Hospital, Aarhus, Denmark; Cancer Institute Hospital,
Japanese Foundation for Cancer Research, Tokyo, Japan; British Columbia Cancer Agency, Vancouver, BC, Canada; St. Vincent’s Hospital, Sydney, NSW, Australia;
Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Barts Cancer Institute, London, United Kingdom; Department of Medical
Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; University of California, San Diego, San Diego, CA; Asan Medical Center, University of
Ulsan College of Medicine, Seoul, South Korea; National Cancer Centre, Singapore, Singapore; Dana-Farber Cancer Institute, The Lank Center for Genitourinary Oncology,
Boston, MA

Background: Patients treated with immune checkpoint blockade (ICB) may experience disease
control without need for ongoing systemic therapy, a period not well described by conventional
time-to-event endpoints. Treatment-free survival (TFS) represents a novel endpoint to quan-
tify this period. Methods: We identified patients with mRCC from the IMDC dataset initiating
first-line systemic therapy with VEGFR monotherapy (sunitinib, pazopanib), combination
ICB-VEGFR therapy ([axitinib or envatinib]-pembrolizumab, cabozantinib-nivolumab,
axitinib-avelumab), or ICB doublet therapy (ipilimumab-nivolumab) between February 1,
2014, and February 1, 2023. Overall survival from treatment initiation was partitioned into
periods including TFS, time on first-line therapy, and survival after subsequent therapy
initiation utilizing differences in restricted mean survival time (RMST) over 36-months.
TFS was defined as the difference between the 36-month RMST between: (1) time from
treatment initiation to discontinuation of first-line therapy, death, or censor at last follow-
up and (2) time from treatment initiation to subsequent therapy initiation, death, or censor at
last follow-up. Results: 3,758 patients with mRCC initiated first-line VEGFR monotherapy
(n=2,635; median age 62 years; 19.1% IMDC favourable risk), ICB-VEGFR regimens (n=354;
median age 60 years; 33.3% IMDC favourable risk), or doublet ICB (n=769;median age 62 years;
0% IMDC favourable risk). Patients with favourable IMDC risk initiating VEGFR monotherapy
and ICB-VEGFR regimens experienced a TFS duration of 8.5% (3.1 mos 95% CI 1.5 - 4.6) and
10.1% (3.7mos 95%CI 0.2-7.2) of the 36-month period respectively. Among intermediate/poor
risk patients, those treated with VEGFR monotherapy, ICB-VEGFR regimens, and ICB doublet
therapy experienced 5.9%(2.1mos95%CI 1.4 - 2.8), 10.3% (4.7mos95%CI 1.0-6.4), and 14.6%
(5.3 mos 95% CI 3.8-6.8) of the 36-month period alive and treatment free respectively.
Conclusions: Patients receiving VEGFR monotherapy or ICB-VEGFR combination therapies
spent atmost 10% of the 36-month period surviving treatment free, while IMDC intermediate/
poor risk patients treated with ICB doublet therapy experienced a TFS period of 15% of the 36-
month period. Research Sponsor: None.

Survival states over the 36-month period since therapy initiation for patients with mRCC.

Favourable Risk Intermediate/Poor Risk

ICB-VEGFR
n=118

VEGFR
n=504

ICB Doublet
n=769

ICB-VEGFR
n=236

VEGFR
n=2131

OS
Months (% of 36-mo)

32.1 (89.1) 31.3 (86.9) 25.7 (71.3) 27.9 (77.4) 21.2 (58.9)

Time on First-Line Therapy
Months (% of 36-mo)

22.2 (61.7) 16.2 (44.9) 11.6 (32.3) 17.2 (47.8) 10.6 (29.5)

TFS
Months (% of 36-mo)

3.7 (10.1) 3.1 (8.5) 5.3 (14.6) 3.7 (10.3) 2.1 (5.9)

Time after Subsequent Therapy Initiation
Months (% of 36-mo)

6.2 (17.3) 12.1 (33.6) 8.8 (24.4) 7.0 (19.3) 8.5 (23.5)
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Gastrointestinal metastases in renal cell carcinoma: A retrospective multicenter
GETUG (Groupe d’Etude des Tumeurs Uro-Genitales) study.

Florian Carneiro, Armelle Vinceneux, Mathieu Larroquette, Maelle Rony, Lucia Carril, Brigitte Laguerre, Ilfad Blazevic, Philippe Barthelemy, Diego Teyssonneau,
Morgan Goujon, Claude Linassier, Antoine Thiery-Vuillemin, Guilhem Roubaud, Loic Mourey, Laurence Albiges, Gwenaelle Gravis, Marine Gross-Goupil, Mathilde Cancel;
Department of Medical Oncology, University Hospital, Tours, France; Departement of Medical Oncology, Centre Léon Bérard, Lyon, France; CHU Saint André, Bordeaux,
France; Institut Paoli-Calmettes, Marseille, France; Department of Medical Oncology, Gustave Roussy, Villejuif, France; Department of Medical Oncology, Eugène Marquis
Cancer Center, Rennes, France; Institut Universitaire du Cancer Toulouse-Oncopole, Toulouse, France; Department of Medical Oncology, Institut de Cancérologie
Strasbourg Europe, Strasbourg, France; Department of Medical Oncology, Bergonié Institut, Bordeaux, France; Department of Medical Oncology, University Hospital Jean
Minjoz, Besançon, France; Department of Medical Oncology, Institut Bergonié, Bordeaux, France; Institut Claudius Regaud/IUCT-Oncopole, Toulouse, France; Immunity and
Cancer Team, Department of Medical Oncology, Institut Paoli-Calmettes, INSERM, CNRS, CRCM, Aix-Marseille University, Marseille, France; Department of Medical
Oncology, University Hospital Saint André, Bordeaux, France

Background: Among patients with renal cell carcinoma (RCC), bone and visceral metastases
have a poor prognosis, while endocrine gland metastases have a more favorable prognosis.
Gastrointestinal metastases (GIMs) are rare, and their prognosis is still poorly understood.
Objectives: To report clinical presentations, patients’ characteristics, therapeutic strategies,
and prognosis of GIMs fromRCC.Methods:We retrospectively collected data fromRCCpatients
presenting GIMs, in 10 French GETUG centers, between 2000 and 2021. Results: We identified
74 patients with 87 GIMs, mostly gastric or duodenal. Themedian age at GIM diagnosis was 69
years and 76%of the patients already hadothermetastases. GIMsoccurred after amedian of 5.4
years (IC95%=[4.2-7.1]) and 1.9 years (IC95%=[1.2-3.8]) from RCC diagnosis and first metas-
tasis, respectively. GIMs were symptomatic in 52 patients (70%), with anemia in 41 patients
(55%) and/or gastrointestinal bleeding in 31 patients (42%). Only 22 asymptomatic patients
(30%) were fortuitously diagnosed. Themanagement of GIMs consisted of systemic treatment
only in 29 GIMs (33%), local treatment only in 23 GIMs (26%), and both local and systemic
treatment in 18 GIMs (21%). For 17 GIMs (20%), there was no therapeutic modification. After
diagnosis of GIM, median overall survival was 19 months. Conclusions: We report the largest
retrospective cohort of GIMs in RCC patients. They should be suspected in case of anemia or
gastrointestinal bleeding in any patient with a history of RCC. Their management varies widely
depending on their location in the digestive tract and whether they are symptomatic. Research
Sponsor: None.
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Real world evidence from a retrospective multi-center analysis on first-line therapy
for metastatic renal cell carcinoma with non-clear cell and/or sarcomatoid
histologies.

Pia Paffenholz, Stefanie Zschaebitz, Jozefina Casuscelli, Emily Rinderknecht, Angelika Mattigk, Melis Gür, Philipp Ivanyi, Thomas Hilser, Christopher Darr, Subhajit Mandal,
Katrin Schlack, Daniel Seidl, Analena Handke, Melanie Klee, Tim Nestler, Marc Rehlinghaus, Sameh Hijazi, Axel Heidenreich, Viktor Grünwald, Martin Schostak, GUARDIAN;
Department of Urology, Uro-Oncology, Robot Assisted and Reconstructive Urologic Surgery, University of Cologne Faculty of Medicine and University Hospital Cologne,
Cologne, Germany; National Center for Tumor Diseases (NCT), Heidelberg University Hospital, Heidelberg, Germany; Department of Urology, University Hospital, LMU
Munich, Munich, Germany; Department of Urology, Caritas-St. Josef Medical Center, University of Regensburg, Regensburg, Germany; Department of Urology, University
Hospital Ulm, Ulm, Germany; Department for Urology, Urooncology, Robot-Assisted and Focal Treatment, University of Madgeburg, Magdeburg, Germany; Department of
Hematology, Hemostasis, Oncology, and Stem Cell Transplantation, Claudia-von Schelling Comprehensive Cancer Center, Hannover Medical School, Hannover, Germany;
Department of Medical Oncology, University Hospital Essen, University of Duisburg-Essen, Essen, Germany; Department of Urology, University of Duisburg-Essen and
German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany; Department of Urology, University of Marburg, Marburg, Germany; Department of Urology
and pediatric Urology, University Hospital Münster, Münster, Germany; Department of Urology, Diakonie-Klinikum Stuttgart, Stuttgart, Germany; Department of Urology,
Ruhr University Bochum, Marienhospital Herne, Herne, Germany; Department of Urology, University Hospital Schleswig-Holstein, Campus Luebeck, Luebeck, Germany;
Department of Urology, Federal Armed Services Hospital Koblenz, Koblenz, Germany; Department of Urology, University Hospital Düsseldorf, Düsseldorf, Germany;
Department of Urology, Ibbenbueren Hospital, Ibbenbueren, Germany; Department of Urology, University Hospital Cologne, Cologne, Germany; Clinic for Internal Medicine
(Tumor Research) and Department of Urology, University of Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany; University
Hospital of Magdeburg, Magdeburg, Germany

Background: Papillary (pRCC), chromophob (chRCC) and predominantly sarcomatoid renal cell
carcinoma (sRCC) aswell as RCCwith sarcomatoid features are rare cancers.We evaluated real-
world treatment outcomes of 1st line treatment in these cohorts in Germany. Methods: We
retrospectively analyzed patients with non-clear cell RCC treated at 17 German tertiary cancer
centres. Adverse events (AE) were reported according to CTCAE 5.0, objective response rate
(ORR) according to RECIST 1.1. Progression free survival (PFS) and overall survival (OS) were
calculated from start of treatment to progression or death, respectively and determined by KM
plots. Results: We included 189 patients with a median age of 63 years (IQR 54-72). Of these,
49%were pRCC, 12% chRCC, 12% sRCC. 17% of all RCC had a sarcomatoid features. 87% had an
ECOG PS of 0/1. IMDC risk was favorable/intermediate/poor in 15/54/31%. 74% received prior
nephrectomy. Lymphatic (63%) and pulmonary (51%) metastases were the most common
metastatic sites. 72%patients received first-line IO-combinations (IO-IO: 36%, TKI-IO: 64%)
and28%patientsTKI-monotherapy, predominantly sunitinib. AE of all grades occurred in 86%
and 72%during IO-based therapy or TKImonotherapy, and CTCAE grade$ 3 in 46%or 36%, of
which led to discontinuation of treatment in 42% or 29% of patients, respectively. ORR and
survival outcomes with median follow-up of 17 months (IQR 9-30) are described in the table.
Conclusions: IO-combinations are frequently applied in pRCC, chRCC and sRCC. Our data
suggests that first-line IO-combinations yields higher ORR compared to single agent TKI in
sRCC, but not in chRCC. However, the retrospective nature and small sample size are major
limitations of our analysis. Additional analyses to tailor treatment strategies in patients with
metastatic nccRCC or sRCC is warranted. Research Sponsor: None.

Parameter pRCC (n=70) chRCC (n=17)
sRCC + sarcomatoid

features (n=38)

TKI
n=29

IO
n=41

TKI
n=4

IO
n=13

TKI
n=4

IO
n=34

ORR (CR+PR) 38% 46% 50% 31% 0% 59%
SD 34% 32% 25% 23% 25% 15%
PD 28% 22% 25% 46% 75% 26%
ORR vs. SD vs. PD p=0.867 p=0.007 p=0.072
Parameter pRCC (n=92) chRCC (n=19) sRCC + sarcomatoid

features (n=38)
TKI
n=37

IO
n=55

TKI
n=6

IO
n=13

TKI
n=4

IO
n=34

mPFS, months,
95% CI

7 (5.2-8.8) 3 (0.2-5.8) 4 (2.5-5.5)
8 (4.9-11.1) 6 (4.2-7.7) 10 (4.9-15.1) 1 (NA) 2 (NA) 4 (2.8-5.2)

mOS;
months, 95% CI

34 (23.2-44.8) 28 (21.7-34.3) 34 (11.3-56.7)
38 (19.7-56.8) 32 (16.6-47.4) 24 (7.0-41.0) 28 (17.5-38.5) 22 (0-52.4) not reached

RENAL CELL CANCER



393 Poster Session

Ipilimumab/nivolumab (I/N) compared to axitinib/pembrolizumab (A/P) in meta-
static renal cell carcinoma (mRCC): Insights from a Canadian population.

Hyejee Ohm, Sunita Ghosh, Mehul Gupta, Lori Wood, Vincent Castonguay, Jeffrey Graham, Christian K. Kollmannsberger, Dominick Bosse, Denis Soulieres,
Daniel Yick Chin Heng, Nazanin Fallah-Rad, Antonio Finelli, Simon Tanguay, Aly-Khan A. Lalani, Bimal Bhindi, Georg A. Bjarnason, Rodney H. Breau, Frederic Pouliot,
Naveen S. Basappa; Cross Cancer Institute, University of Alberta, Edmonton, AB, Canada; Department of Oncology, University of Alberta, Edmonton, AB, Canada; Arnie
Charbonneau Cancer Research Institute, University of Calgary, Calgary, AB, Canada; Queen Elizabeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada;
CHU de Québec-L’Hotel-Dieu de Quebec, Quebec, QC, Canada; Medical Oncology and Hematology, University of Manitoba, CancerCare Manitoba, Winnipeg, MB, Canada;
British Columbia Cancer Agency, Vancouver, BC, Canada; The Ottawa Hospital Cancer Centre, Ottawa, ON, Canada; Centre Hospitalier de l’Université de Montréal, Montreal,
QC, Canada; Tom Baker Cancer Centre, University of Calgary, Calgary, AB, Canada; Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre,
University Health Network, Toronto, ON, Canada; Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; McGill University Health Center,
Montreal, QC, Canada; Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Southern Alberta Institute of Urology, Cumming
School of Medicine, University of Calgary, Calgary, AB, Canada; Odette Cancer Centre, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, ON, Canada;
Ottawa Hospital, Ottawa, ON, Canada; Laval University and CHU De Quebec, Quebec, QC, Canada

Background: First-line treatment formRCC includes I/N and A/P. These two regimens have not
been compared in a randomized clinical trial as both CM-214 and KN-426 used single-agent
tyrosine kinase inhibitors (TKIs) as the comparator. Meta-analyses suggest improved efficacy
outcomeswith A/P, but increased likelihood of complete responsewith I/N.We compared these
treatments in the real-world. Methods: Data of consented mRCC patients with clear cell
histology from the Canadian Kidney Cancer information system (CKCis) was obtained from
January 2013 to December 2021. Treatment outcomes adjusting for age including overall
survival (OS), progression free survival (PFS), and response rate (RR) for all patients and
intermediate-poor risk patients were completed. Chi-square tests compared the frequency of
side effects. Results: Among 547 patients, 360 received I/N and 187 received A/P. Median
follow-up was 30.0 (0.1-112.1) months. Median duration of treatment was 6.9 (0.0-68.4)
months for I/N and 20.2 (0.1-72.4) months for A/P. Intermediate-poor risk patients were
higher in the I/N compared to A/P cohort (91.9% vs. 66.2%; p,0.0001). Cox regression for OS
showed no difference between I/N compared to A/P (aHR 1.1, 95% CI [0.77-1.58], p=0.61). PFS
showed no statistical difference but a trend for worse with I/N at 12.1 months compared to
22.3months for A/P (aHR=1.2, 95%CI [0.95-1.62], p=0.11). RRwas 40.9%with I/N compared to
56.0% in A/P (aOR 0.52, 95%CI [0.33-0.83], p=0.005). Subgroup analyses for the intermediate-
poor risk mRCC patients showed no differences in OS (aHR 0.95, 95%CI [0.65-1.38], p=0.79)
andPFS (aHR 1.21, 95%CI [0.90-1.62], p=0.21) between treatment groups but improvedRR (aOR
0.58, 95%CI [0.35-0.96], p=0.06) with A/P. 61.7% of I/N patients compared to 79.1% of A/P
suffered adverse events that led to a dose or schedule change (p,0.001). Most common
toxicities for both groups include diarrhea, fatigue, transaminitis, rash, and anorexia.
Conclusions: There was no difference in OS betweenmRCC patients treated with I/N compared
to A/P. A/P demonstrates improved RR and a trend towards longer PFS at the expense of
increased frequency of side effects. Despite amedian follow-upof 30months, the data is limited
by a high amount of censoring. Research Sponsor: None.

Summary of safety in patients who developed AEs leading to dose or schedule change.

Patients, n (%) I/N (N=222) A/P (N=148)
AE > 10% in either arm Any grade Grade 3-4 Any grade Grade 3-4

Diarrhea 88 (39.6) 27 (12.2) 110 (74.3) 9 (4.1)
Fatigue 71 (32.0) 8 (3.6) 82 (55) 11 (5.0)
Transaminitis 67 (30.2) 35 (15.8) 83 (56.1) 33 (14.9)
Rash 32 (14.4) 10 (4.5) 33 (22.3) 1 (0.5)
Anorexia 21 (9.5) 1 (0.5) 42 (28.4) 2 (0.9)
Nausea 27 (12.2) 5 (2.3) 28 (18.9) 1 (0.5)
Mucositis 21 (9.5) 7 (3.2) 30 (20.3) 2 (0.9)
Colitis 44 (19.8) 34 (15.3) 5 (3.4) 4 (1.8)
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Real-world outcomes of patients with operable renal cell carcinoma from the
German translational cancer research consortium (DKTK) network.

Viktor Grünwald, Christian Thomas, Maria De Santis, Christian Gratzke, Felix Chun, Rene Mager, Margitta Retz, Gunhild Von Amsberg, Philipp Ivanyi, Bolenz Christian,
Hubert Kübler, Boris A. Hadaschik, Svenja Hahn, Ian Erhard, Bastian Reiter, Martin Lablans, Janne Vehreschild, Daniel Brucker, Daniel Maier; Clinic for Internal Medicine
(Tumor Research) and Department of Urology, University of Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany; University
Hospital Dresden, Dresden, Germany; Charité Universitätsmedizin Berlin, Berlin, Germany; Department of Urology, University Hospital Freiburg, Freiburg, Germany;
Department of Urology, Johann Wolfgang Goethe-Universität, Frankfurt, Germany; University Mainz, Mainz, Germany; Klinikum Rechts der Isar, Muenchen, Germany;
University Medical Center Hamburg-Eppendorf, Hamburg, Germany; Department of Hematology, Hemostasis, Oncology, and Stem Cell Transplantation, Claudia-von
Schelling Comprehensive Cancer Center, Hannover Medical School, Hannover, Germany; Department of Urology, University of Ulm, Ulm, Germany; University Hospital
Wuerzburg, Wuerzburg, Germany; Department of Urology, University of Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen,
Germany; University Hospital Frankfurt, Frankfurt, Germany; National Center for Tumor Diseases, Heidelberg, Germany; University Frankfurt, Frankfurt, Germany; German
Cancer Research Center, Heidelberg, Germany

Background: Nephrectomy and risk-adapted adjuvant pembrolizumab are standard treat-
ments in localized renal cell carcinoma (RCC). Risk of recurrence from clinical trials is utilized
to council patients. However, recurrence and survival in real-world practice may differ. We
report real-world outcome data of patients with RCC from the German Cancer Consortium’s
Clinical Communication Platform, a federated data warehouse infrastructure for oncological
real-world evidence. Methods: Adult patients from routine care and nephron sparing surgery
(NSS) or nephrectomy (Nx) for non-metastatic RCC between 2013-2022 at tertiary German
cancer centers were retrospectively analyzed. Clear cell (cc), papillary (p) or NOS histologies
were eligible. Kaplan-Meier-analyses were conducted stratified by pathological stage for DFS
(Disease-Free-Survival) and OS (overall Survival). Results: 1,291 patients received NSS/Nx.
1,271 (98.5%)were R0/1.Median follow-up: 37.8mo. (IQR 13.08; 65,74). 754 patients had ccRCC
with ameanage of 63.5 y (SD: 12.1), 40%were female. 221 hadpRCC,mean agewas62.1 (SD 12.6)
and 36.8% were female. 165 had NOS, mean age was 63.3 (SD 12.4) and 36.8% were female. 151
patients had other histologies. Survival outcomes are reported in table 1. Conclusions: Mor-
phologic RCC types and T-stages inform on recurrence and prognosis. Our study advises on
real-world recurrence and survival rates in patients with different RCC types, which may be
used to counsel patients with regards to adjuvant therapy in the clinic. Amajor limitation is the
retrospective nature of the analysis. Research Sponsor: DKTK.

ccRCC n=754 pRCC n=221 NOS n=165

T-stage, fraction
by RCC type

Total T1
40.9%

T2
20.8%

T3
30.8%

Total T1
51.4%

T2
23.5%

T3
22.0%

Total T1
47.1%

T2
11.4%

T3
28.6%

5-year DFS
(%, 95%CI)

83.2
(80.6-86.9)

84.6
(81.6-
87.7)

83.3
(74.4-
93.3)

80.3
(73.7-
87.5)

85.9 (81.2-
90.8)

88.3
(83.6-
93.4)

85.7
(72.0-
100)

70.0
(52.5-
93.3)

87.0
(82.0-
92.5)

87.5
(81.4-
94.1)

91.7
(77.3-
100)

87.1
(76.1-
99.7)

5-year OS
(%, 95%CI)

82.7
(79.2-86.3)

85-6
(82.6-
88.6)

86.7
(78.5-
95.7)

83.5
(77.2-
90.2)

82.0
(75.9-88.7)

88.3
(83.6-
93.4)

85.7
(72.0-
100)

75.0
(58.2-
96.6)

77.2
(68.8-
86.6)

88.5
(82.5-
94.8)

91.7
(77.3-
100)

87.1
(76.1-
99.7)
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Real world outcomes of first line (1L) nivolumab and ipilimumab (NIVO IPI) in
metastatic renal cell carcinoma (mRCC): An update from the International mRCC
Database Consortium (IMDC).

Connor Wells, Evan Ferrier, Audreylie Lemelin, Thomas Powles, Sumanta Kumar Pal, Hedyeh Ebrahimi, Neeraj Agarwal, Benoit Beuselinck, Georg A. Bjarnason, Lori Wood,
Christina M. Canil, Renee Maria Saliby, Guillermo de Velasco, Rana R. McKay, Ben Tran, Cristina Suárez, Arnoud J. Templeton, Toni K. Choueiri, Daniel Yick Chin Heng; Barts
Cancer Institute, London, United Kingdom; Tom Baker Cancer Centre, Calgary, AB, Canada; Barts Cancer Institute, Cancer Research UK Experimental Cancer Medicine
Centre, Queen Mary University of London, London, United Kingdom; City of Hope Comprehensive Cancer Center, Duarte, CA; Huntsman Cancer Institute at the University of
Utah, Salt Lake City, UT; UZ Gasthuisberg - Katholieke University Leuven, Leuven, Belgium; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; Queen Elizabeth II
Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; The Ottawa Hospital Cancer Centre, Ottawa, ON, Canada; Dana-Farber Cancer Institute, Boston, MA;
Medical Oncology Department, Hospital Universitario 12 de Octubre, Madrid, Spain; University of California, San Diego, La Jolla, CA; Peter MacCallum Cancer Centre,
Melbourne, VIC, Australia; Medical Oncology, Vall d’Hebron University Hospital, Barcelona, Spain; St. Claraspital, Basel, Switzerland; The Lank Center for Genitourinary
Oncology, Dana-Farber Cancer Institute, Boston, MA; Tom Baker Cancer Centre, University of Calgary, Calgary, AB, Canada

Background: NIVO IPI is one of several 1L treatment options for mRCC and is limited to
intermediate and poor risk disease in many jurisdictions. We report the outcomes of 1L NIVO
IPI from the IMDC. Methods: All IMDC patients who received 1L NIVO IPI were retrospectively
analyzed. Keyoutcomeswere compared between IMDC risk groups and includedoverall survival
(OS), time to treatment discontinuation (TTD), time to next treatment (TTNT; defined as time
from 1L initiation to next treatment) and response rates. Conditional OS by 6- and 12-month
survival are described. Results: 1145 patients received 1L NIVO IPI, including 94 favourable, 559
intermediate, and 313 poor risk patients. 818/980 (86%) of patients had clear cell histology and
14%had sarcomatoid features. Themedian followupwas 20.0months. 837/1145 (73%) patients
had stopped 1L NIVO IPI and 363/1145 (32%) were deceased. Key outcomes of interest are
summarized in Table 1. Subsequent 2L therapywas received by 438/727 (60%) patients andwas
most frequently sunitinib (37%) and cabozantinib (28%). 3L therapy was received by 160/477
(34%) patients, most often cabozantinib (29%). Immune related adverse events were docu-
mented in 48% (274/572) of patients. Conditional survival analysis showed that if a patient was
alive at 6 months after starting 1L NIVO IPI, they had an 81% likelihood of being alive for an
additional year and a 68% likelihood of surviving two years. If alive at 12 months, there was an
81% chance of surviving one additional year and 68% chance of surviving two additional years.
If a patient remained on 1L NIVO IPI for 6 months, there was a 91% likelihood of being alive for
one additional year and 76% likelihood of being alive for two years. If they remained onNIVO IPI
for 12months, therewas a 94%chance of being alive for one additional year and an 84%chance
of surviving two additional years. Conclusions: This large cohort of real-world patients pro-
vides benchmark data for clinical trial design and patient counselling, with a median OS
surpassing 50 months for intermediate risk patients. Research Sponsor: None.

Outcomes of interest by IMDC risk group.

IMDC Favourable
Risk (n=94)*

IMDC Intermediate
Risk (n=559)

IMDC Poor
Risk (n=313) P-value

OS (months; 95%CI) 47.8 (40.8-93.0) 51.1 (44.4-NR) 18.3 (13.9-26.3) ,0.001
TTD (months; 95%CI) 6.5 (4.3-13.6) 5.7 (4.6-7.1) 3.6 (2.8-5.5) 0.002
TTNT (months; 95%CI) 24.3 (14.3-38.1) 11.8 (10.1-15.2) 8.2 (6.4-10.1) ,0.001
Response Rate CR: 4/84 (5%)

PR: 18/84 (21%)
SD: 27/84 (32%)
PD: 35/84 (42%)

CR: 30/488 (6%)
PR: 132/488 (27%)
SD: 169/488 (35%)
PD: 157/488 (32%)

CR 9/258 (3%)
PR: 87/258 (34%)
SD: 82/258 (32%)
PD: 80/258 (31%)

0.166

*Interpret with caution as this is a highly selected population in the real-world.
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From guidelines to accountability: Examining adherence to ASCO Language of
Respect in renal cell carcinoma (RCC) abstracts.

Nazli Dizman, Daniela V. Castro, Benjamin D. Mercier, Xiaochen Li, Regina Barragan-Carrillo, Megan Hoikei Wong, Ethan Chan, Akasha Dukkipati, Teebro Paul, Amber Faridi,
Jalen Patel, Jaya Goud, Trishita Paul, Miguel Zugman, Hedyeh Ebrahimi, Alex Chehrazi-Raffle, Tanya B. Dorff, Tatiana Michelle Prowell, Sumanta Kumar Pal, Narjust Florez;
The University of Texas MD Anderson Cancer Center, Houston, TX; City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope Comprehensive Cancer Center, Los
Angeles, CA; Sociedade Beneficente Israelita Brasileira Hospital Albert Einstein, Sao Paulo, Brazil; Johns Hopkins Sidney Kimmel Comprehensive Cancer Center, Baltimore,
MD; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA

Background: ASCO Language of Respect Guidelines were developed in advance of the 2020
ASCO Annual Meeting to promote use of patient-respectful language in abstracts and pre-
sentations and to ensure that speakers received equitable treatment at the podium. Herein, we
aimed to assess adherence to these guidelines amongRCC abstracts presented at the 2023 ASCO
Annual Meeting. Methods: In this observational study, six researchers reviewed all RCC
abstracts accepted for the 2023 ASCO Annual Meeting and collected adherence data pertinent
to the Language of Respect Guidelines. Collected statements were reviewed by two independent
researchers and standardized into threemajor categories in accordance with the guidelines: (1)
Do not blame patient, (2) Respects the role of the patient, and (3) Do not dehumanize patients.
Descriptive statistics were used to summarize characteristics of the abstracts and authors, and
univariate andmultivariate analyses were performed to identify factors associatedwith odds of
including at least one statement against the language of respect guidelines. Results: A total of
184 abstracts were evaluated. The majority were accepted as poster presentation (64.1%)
followed by online publication only (23.4%). 75.5% of the abstracts had a first author in-
stitutional affiliationwhere English is the native language. Authors from institutions in a single
county constituted 65.8% of the abstracts whereas 34.2% of the abstracts were products of
multi-country collaborations. 55.1% of the abstracts contained at least one statement that
deviated from the guidelines. Proportions of abstractswith at least one statement violating “Do
not dehumanize the patient”, “Do not blame”, and “Respect the role of the patient” clauses
were 42.4%, 18.5% and 2.2%, respectively. Univariate analysis showed higher odds of violating
guidelines among abstracts originating from author groups in a single-country and those
with a first author in a non-Native English-speaking country (OR 1.97 [95% CI 1.06-3.65],
p=0.032 and OR 2.79 [95% CI 1.33-5.85], p=0.007). In multivariate analysis, the presence of a
first author from an institution in a non-Native English-speaking country was associated with
greater odds for including a statement violating guidelines (OR 2.80, 95%CI 1.29-6.10, p=.009).
Conclusions: A significant proportion of RCC abstracts were found to contain language in-
consistent with the ASCO Language of Respect guidelines. Our results underscore the impor-
tance of disseminating the guidelines in a culturally sensitive multi-lingual format. As we
recognize people living with cancer as partners in research and clinical care, we implore the
scientific community to cultivate greater awareness and adherence to patient-respectful
language and for conference sponsors to promote accountability with these best practices.
Research Sponsor: None.
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Real-world metastatic renal cell carcinoma (mRCC) treatment trends in Mexico: A
public vs private sector analysis.

Iván Romarico González Espinoza, Lizbett Vanessa Garcia Montes, Osvaldo Hernandez Flores, Yuly Andrea Remolina Bonilla, Luis Arturo Sanchez-Trujillo,
Maria del Socorro Isabel Rios Mercado, Diana Jaimes; Hospital Ángeles Puebla, Puebla, Mexico; ONCARE, Mexico City, Mexico; Oncologı́a Integral Satélite, Mexico City,
Mexico; National Institute of Medical Sciences and Nutrition Salvador Zubirán, Mexico City, Mexico; Pfizer Mexico, Mexico City, Mexico; Pfizer Mexico, Guadalajara, Mexico

Background: Metastatic renal cell carcinoma (mRCC) treatment avenues have expanded, yet
Mexico’s fragmented healthcare system could impact real-world setting, scarce information is
available, and little is known regarding this issue. This study aims to characterize the treatment
patterns for mRCC in Mexico’s public and private healthcare sectors. Methods: De-identified
patient data collected from 180 oncologists (03/2022 to 02/2023) using Evidera LiveTracker
were assessed. Data from adult mRCC patients outside clinical study protocols were included.
Patientswere categorized byhealthcare sectors, and line of treatment (L). A descriptive analysis
was conducted.Results:Of 651 patients, 182 (28.0%)were favorable risk-stratified, 332 (51.0%)
intermediate, and 137 (20.0%) high-risk. Treatment in 1L involved 542 (83.3%), 96 (14.7%) in
2L and 13 (2.0%) $3L. Sectors were evenly split: 327 (50.2%) public and 324 (49.8%) private.
Among patients in 1L, 60.7% underwent TKI monotherapy (72.8% public vs 48.1% private)
mainly with sunitinib (49.8%) and pazopanib (20.9%). Immunotherapy (IO) combination
IO+IO was indicated in 26.2% (17.0% public vs 35.7% private), and IO+TKI in 7.9% (5.4%
public vs 10.5%private). similar disparities trendswere observed in 2L,whereTKImonotherapy
increased to 70.8% (84.5% public vs 58.8% private), whereas 21.9% (13.3% public vs 29.4%
private) and 4.2% (2.2% public vs 5.9% private) received IO monotherapy and IO+TKI, re-
spectively (Table). Conclusions: Despite clinical practice guidelines favoring the use of IO for
mRCC 1L treatment,manyMexican patients receive currently TKImonotherapy, particularly in
public healthcare, and this is consistent in subsequent lines of treatment. Potential access
barriers warrant further exploration. Research Sponsor: Pfizer.

Percentage per sector by line of treatment.

Line of Treatment Therapy Public n=327 (%) Private n=324 (%) Total n= 651 (%)

1L IO+TKI 15 (5.4) 28 (10.5) 43 (7.9)
IO+IO 47 (17.0) 95 (35.7) 142 (26.2)
TKI’s 201 (72.8) 128 (48.1) 329 (60.7)

2L IO 6 (13.3) 15 (29.4) 21 (21.9)
IO+TKI 1 (2.2) 3 (5.9) 4 (4.2)
TKI’s 38 (84.5) 30 (58.8) 68 (70.8)

3L IO 0 (0) 2 (28.6) 2 (15.4)
IO+TKI 1 (16.7) 2 (28.6) 3 (23.1)
TKI’s 3 (50.0) 2 (28.6) 5 (38.4)

Residual percetages correspond to other treatments including VEGF, MTOR and non-pharmacological
treatments.
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Treatment patterns and costs among patients with metastatic renal cell carcinoma
(mRCC) in the United States: A real-world study using integrated claims and clinical
data.

Daniel M. Geynisman, Nathan Hill, Lisa Rosenblatt, Xin Yin, Valerie Haley, Chi Nguyen, John Barron, David Vilanova, Saby George; Fox Chase Cancer Center, Philadelphia,
PA; Bristol Myers Squibb, Princeton, NJ; Carelon Research, Wilmington, DE; Bristol Myers Squibb, Madrid, Spain; Roswell Park Comprehensive Cancer Center, Buffalo, NY

Background: The treatment landscape for mRCC has evolved in recent years with the use of
tyrosine kinase inhibitors (TKI) and immuno-oncology (IO) therapies. This study examined
patient characteristics, treatment patterns, costs, and survival for individuals with mRCC who
received either IO-IO or IO+TKI as first-line (1L) regimens.Methods: This retrospective cohort
study used an administrative claims dataset from a commercial health plan integrated with
clinical data from a cancer care quality program (CCQP) and socioeconomic data from national
surveys. Eligible patients began treatment for mRCC between 04/01/2018 and 1/31/2023, were
aged$ 18 years old, and had$ 6months of health plan enrollment prior to and$ 1 month after
their 1L treatment. Patient characteristics and 1L and second-line (2L) regimens were de-
scribed. Costs were summarized per patient per month (PPPM) within time intervals. The
Kaplan-Meier method was used to estimate treatment-free interval (TFI) and survival times.
Results:The study identified 824 eligiblemRCCpatients;mean agewas 60, 77%weremale, and
85%White/6% Black race. Patients receiving 1L IO-IO (n = 471; nivolumab plus ipilimumab) or
IO+TKI regimens (n = 353; pembrolizumab plus axitinib [63.7%], nivolumab plus cabozantinib
[21.8%], pembrolizumab plus lenvantinib [14.4%]) had similar baseline characteristicswith the
exception of health plan type, bodymass index, and risk score (Table 1). As 2L therapy, patients
most often received TKImonotherapy (56%) or IO+TKI (26%). Treatment costswere higher for
IO-IO in the first 3 months but lower in subsequent time intervals compared with IO+TKI.
Medication costs represented 80% of total costs on average. Between IO-IO and IO+TKI arms,
median TFI (1.1 and 1.2months, respectively) and cumulative survival time (75.1% and 78.3% at
12months, respectively) were similar. Conclusions:The study described treatment patterns for
mRCC and found patients receiving 1L IO-IO and IO+TKI regimens were similar demograph-
ically, though IO-IO patients started with poorer risk scores. Although IO-IO was associated
with higher treatment costs in the first 3 months, the subsequent monthly costs were lower vs
IO+TKI. Results also indicated that retreatment with IO in the 2L setting is occurring in real-
world practice. Research Sponsor: Bristol Myers Squibb.

Key metrics by 1L therapy.

IO-IO
n = 471

IO+TKI
n = 353

Median follow-up, months (range) 12.8 (0.3, 58.3) 9.9 (0.5, 46.2)
Patients with RCC risk scorea, % 55.4 43.9
Intermediate or poor risk 89.7 76.1
2L therapy, n (%) 213 (45) 98 (28)
TKI mono, % 58.2 51.0
IO+TKI, % 29.1 19.4
IO or IO-IO, % 5.6 13.3
Cost PPPMb

months 1-3/4-6/25-36 $62,799/$28,096/$20,050 $52,689/$36,814/$22,438
aHierarchically selected IMDC (calculated with lab data) before MSKCC (calculated) and CCQP
(as reported by providers) risk scores. bAmong patients followed in interval, excerpt.
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Pembrolizumab plus lenvatinib vs nivolumab plus cabozantinib in patients with
metastatic renal cell carcinoma: A matching adjusted indirect comparison (MAIC).

Pratik Rane, Laura Walton, Manuela Schmidinger, Avivit Peer, Shahrul Mt-Isa, Joseph E. Burgents, Murali Sundaram; Merck & Co., Inc., North Wales, PA; Merck, London,
United Kingdom; Medical University of Vienna, Vienna, Austria; Rambam Health Care Campus, Haifa, Israel; Merck & Co., Inc., Rahway, NJ; Merck Sharp & Dohme LLC,
a subsidiary of Merck & Co., Inc., Rahway, NJ, USA, North Wales, PA

Background: Nivolumab plus Cabozantinib (nivo/cabo) and Pembrolizumab plus Lenvatinib
(pem/len) have been approved and available for patients in first-line metastatic renal cell
carcinoma (RCC). There is no direct evidence of the relative efficacy between pem/len and nivo/
cabo from head-to-head clinical trials. Therefore, we conductedMAIC to better inform clinical
decision-making on treatment choices. Methods: Individual patient data in the intention to
treat (ITT) population fromKEYNOTE-581 (pem/len vs. sunitinib; 50.1 monthsmedian follow-
up) were compared to published aggregated data in the same population from CheckMate-9ER
(nivo/cabo vs. sunitinib; 44 months median follow-up). Efficacy outcomes compared were
overall survival (OS), progression free survival (PFS), objective response rate (ORR) and
complete response (CR). Effect modifiers identified included liver/bone metastasis, sarcoma-
toid features and IMDC risk category. Using a MAIC, KEYNOTE-581 data were reweighted to
match the effect modifiers distribution of CheckMate-9ER participants. Then, matching-
adjusted hazard ratios (HR) for OS and PFS, and risk difference (RD) for ORR and CR of
pem/len vs. sunitinib were calculated using the reweighted KEYNOTE-581 data. Buchermethod
was subsequently applied to indirectly compare pem/len to nivo/cabo on these outcomes. Two-
sided p-values were calculated. Results: MAIC analyses show that, while OS were comparable
between treatments (HR: 1.06 [95%CI:0.77,1.48]; p=0.7072), PFS (HR: 0.75 [95%CI:0.56,0.99];
p=0.0457) and ORR (RD: 11.29 [95% CI:1.10,21.49]; p=0.030) showed a statistically significant
result in favor of pem/len when compared to nivo/cabo. The CR rate among pem/len users was
higher compared to nivo/cabo but was not statistically significant (RD: 5.75 [95% CI:-
0.64,12.15]; p=0.078). Conclusions: In first-line metastatic RCC patients, the MAIC shows a
statistically significant result in favor of Pembrolizumab plus Lenvatinib in PFS and ORR, and
comparable CR and OS benefit. Research Sponsor: None.
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Evaluating intermediate endpoints (IE) for overall survival (OS) in metastatic renal
cell carcinoma (mRCC) treated with immune checkpoint inhibitors (ICI): An IMDC
study.

Renee Maria Saliby, Wanling Xie, J Connor Wells, Eddy Saad, Marc Eid, Chris Labaki, Karl Semaan, Evan Ferrier, Audreylie Lemelin, Cristina Suárez, Jose Manuel Ruiz-
Morales, Thomas Powles, Lori Wood, Hedyeh Ebrahimi, Guillermo de Velasco, Kosuke null Takemura, Neeraj Agarwal, David A. Braun, Daniel Yick Chin Heng,
Toni K. Choueiri; Dana-Farber Cancer Institute, Boston, MA; Department of Data Sciences, Dana-Farber Cancer Institute, Boston, MA; BC Cancer Agency, Calgary, AB,
Canada; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Tom Baker Cancer Centre, Calgary, AB, Canada; Medical Oncology, Vall d’Hebron University
Hospital, Barcelona, Spain; Medica Sur SAB de CV, Toriello Guerra, DF, Mexico; Barts Cancer Institute, Cancer Research UK Experimental Cancer Medicine Centre, Queen
Mary University of London, London, United Kingdom; Queen Elizabeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; City of Hope Comprehensive
Cancer Center, Duarte, CA; Medical Oncology Department, Hospital Universitario 12 de Octubre, Madrid, Spain; Cancer Institute Hospital, Japanese Foundation for Cancer
Research, Tokyo, Japan; Huntsman Cancer Institute at the University of Utah, Salt Lake City, UT; Yale University, New Haven, CT; Tom Baker Cancer Centre, University of
Calgary, Calgary, AB, Canada; The Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA

Background: In Ph3 trials, assessment for primary endpoint of OS necessitates extended
follow-up (f/u) periods, larger pool of events, and higher associated costs. We sought to
determine if shorter IEs like Time to Treatment Failure (TTF) and Time to Next Therapy
(TTNT) are associated with OS in patients (pts) receiving ICI-based trt. Methods: We included
all International mRCC Database Consortium (IMDC) pts who received contemporary approved
first line(1L) ICI from 2013 to 2023. IEs were defined from ICI start until drug cessation or death
forTTF, and initiation of next line or death forTTNT, or censored at date of last f/u. Associations
of OS with TTF and TTNT status at 6-mo landmark were assessed using Cox regression
adjusting for IMDC risk groups, metastatic sites, histology, age, and prior nephrectomy,
stratified by treatment (trt) and yrs of ICI start. Endpoint associations across all f/u time were
evaluated usingKendall’s Tau (KT) correlation by Clayton copula. A KT.0.49 indicates a strong
correlation (Wicklin R., 2023).Results:The cohort consisted of 1667 pts with amedian f/u of 15.4
mo (IQR: 7.1-28.6). Median age at 1L start was 63 yrs (IQR: 56-70), with 73% being male and
65% undergoing nephrectomy before starting 1L. 1132 patients received dual ICI, while 535
received an ICI+TKI combination. Pts who discontinued their 1L regimen within the 6-mo
landmark demonstrated poor OS, with a hazard ratio (HR) of 2.74 (95% CI: 2.15-3.49).
Additionally, those who transitioned to a 2L therapy within the first 6 mo showed worse OS,
reflected by anHRof 2.82 (2.22-3.59). KT correlationwithOS across all followupwas0.49 (0.45,
0.52) for TTF and 0.67 (0.64, 0.69) for TTNT. Consistent results were seen across all subgroups
with the strongest association in the ICI+TKI group (Table). Conclusions: TTNT demonstrated
the strongest association with OS, particularly in the ICI+TKI subgroup, making it a potentially
clinically meaningful intermediate endpoint for evaluating efficacy in ICI-based regimens.
Research Sponsor: None.

Association of intermediate endpoints with OS in whole cohort and by IMDC and trt group.

At 6-mo Landmark All f/u

TTF TTNT TTF TTNT

Evaluable N 1255* 1276* 1628 1656
Adjusted Hazard ratio (95%CI)
(with vs. without IE event)

Kendall’s tau correlation

Overall N=1667 2.74(2.15-3.49) 2.82(2.22-3.59) 0.49(0.45-0.52) 0.67(0.64-0.69)
IMDC risk groups N=1397
Favorable N=240 1.92(1.03-3.60) 3.33(1.66-6.71) 0.44(0.32-0.56) 0.66(0.55-0.76)
Intermediate N=748 2.81(1.99-3.96) 2.93(2.09-4.10) 0.46(0.40-0.52) 0.63(0.57-0.68)
Poor N=409 3.72(2.39-5.79) 3.00(1.90-4.74) 0.56(0.50-0.61) 0.68(0.63-0.73)
Trt
ICI+ICI N=1132 2.47(1.86-3.26) 2.75(2.09-3.61) 0.43(0.39-0.48) 0.63(0.58-0.66)
ICI+TKI N=535 3.41(2.19-5.31) 3.10(1.88-5.11) 0.61(0.54-0.66) 0.73(0.66-0.78)

*Excluding pts who died within 6 mo or had not been followed more than 6 mo.

RENAL CELL CANCER



401 Poster Session

Kidney cancer metastases to breast and other genitourinary (GU) organs: A pooled
analysis.

Phillip Taboada, Matthew Lee, Parker Smith, Jue Wang; UT Southwestern Medical Center, Dallas, TX; University of Texas Southwestern Medical Center, Dallas, TX

Background: As the number of kidney cancer survivors increases, the appearance of second
malignancies and unusual metastatic patterns is increasing. We performed a pooled analysis to
assess the clinicopathologic findings, treatment, and outcomes of cases involving breast and
GU organs. Methods: Pooled analysis of published case reports and case series of renal cell
carcinoma (RCC)metastasis to breast and genitourinary (GU) organs, including four cases from
our institution. Parameters were compared between GU organ cohorts using a one-way ANOVA
test and subgroup analysis. Results: 127 patients with GUmetastasis of RCCwere analyzed. The
overall mean age was 61.2 years (Range: 14-92). GU organs with reported metastasis included
24 to testis (18.9%), 18 to penis (14.2%), 18 to breast (14.2%), 17 to vagina (13.4%), 17 to bladder
(13.4%), 14 to ovary (11%), 7 to prostate (5.5%), and6 to urethra (4.7%).Median Fuhrmangrade
was 2.5 overall, with penis metastases (n=4) having a median grade of 4. 95 of 111 (86%) cases
reportedpatientswithGUmetastasis thathad aprior nephrectomy forRCC. Patientswithbreast
metastasis (n=16) had a significantly longer time between nephrectomy and metastatic di-
agnosis (90.1663.1 months) than penile (12.7616.1 months, n=6, p,0.01), bladder
(28.7626.6 months, n=15, p,0.01), or vaginal cohorts (6.765.2 months, n=3, p,0.05). Co-
metastasis to extra-GU sites were most prevalent in penile metastasis (47.4%, n=9). The
primary treatments for metastases were excisional surgery (79%), immunotherapy (18%),
radiotherapy (14%), and tyrosine kinase inhibitors (13%). The breast cohort (n=10) reported a
90%survival rate at final follow-up,while the vaginal (n=8) and penile (n=12) cohorts reported
survival rates of 50%. The urethra cohort (n=2) had amedian survival time of 53months, while
the breast cohort (n=10) had a median survival time of 6 months. Conclusions: While kidney
cancer’s metastasis to other GU organs is relatively uncommon, it presents unique diagnostic
and therapeutic challenges. Recognizing these patterns and understanding the biology behind
such spread can offer insights into RCC’s behavior and drive more effective treatments.
Research Sponsor: None.

Metastatic Site Vagina Testis Penis Bladder Prostate Breast Ovary Urethra

N 17 24 18 17 7 18 14 6
Median Age 58 65.5 64 61 57 70 69 54
Sex (M/F) 0/17 24/0 18/0 12/5 7/0 1/17 0/14 5/1
Clear cell RCC 17 19 11 8 6 16 11 5
Median Time To Mets Post-Nephrectomy
(months)

7.5 33.5 6 18 108 72 39 47

Survival (months) 8 15 10 11 15 6 24 53
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Real world evidence comparison of first-line (1L) immune-oncology(IO)/tyrosine
kinase inhibitor (TKI) vs. IO/IO combination therapy in renal cell carcinoma (RCC).

Patrick Bolan, Gavin Hui, Yen Low, Saurabh Gombar, Alice C. Fan, Divya Ahuja Parikh, Sumit Shah, Sandy Srinivas, Ali Raza Khaki; Stanford Hospital & Clinics, Stanford, CA;
University of California, Los Angeles, Los Angeles, CA; Atropos Health, Palo Alto, CA; Division of Oncology, Stanford University School of Medicine, Stanford, CA; Stanford
Hospitals and Clinics, Stanford, CA; Department of Medicine, Division of Oncology, Stanford University School of Medicine, Stanford, CA

Background: IO/IO and IO/TKI are the preferred first-line combinations for treatment of RCC.
While these combinations have been superior to sunitinib, no head-to-head clinical trials have
been completed, which leaves uncertainty about the preferred combination. Here, we have
leveragedASCOCancerlinq data to compare overall survival for RCCpatients (pts) receiving first
line IO/IO vs. IO/TKI combinations. We hypothesized that IO/IO and IO/TKI would have similar
survival. Methods: We performed a retrospective cohort study comparing IO/IO vs IO/TKI
therapy for pts with metastatic RCC. We used the Atropos health platform, which is a com-
mercial platformandqueriedASCOCancerLinq data for this study.We identified ptswith kidney
cancer who received IO/IO or IO/TKI combinations between 2019 and 2023. For our primary
analysis, we included only pts with ICD10 code consistent with clear cell [cc]RCC, but also did a
secondary analysis including all pts with kidney cancer. The IO/TKI pts received either
avelumab/axitinib, pembrolizumab/axitinib, nivolumab/cabozantinib, pembrolizumab/
lenvatinib, or atezolizumab/cabozantinib within two weeks of each other. The IO/IO pts were
identified as pts receiving ipilimumab and nivolumab within 2 weeks of each other without
interceding TKI. We conducted a survival analysis of time to death using Cox proportional
hazards regression to compare the two groups. The analysis was performed under three
different confounder adjustment scenarios: without adjustment, with basic matching on sex
and age, and with high dimensional propensity score (hdPS) using inverse probability of
treatment weighting. Results: A total of 584 pts (286 IO/IO and 296 IO/TKI) with kidney cancer
and 146 with ccRCC (75 IO/IO and 71 IO/TKI) were included. Mean age was 63-65 years and 30-
35% female sex across groups. Table shows the restricted mean survival time (RMST) and HR
for the Coxmodels. In the ccRCC cohort, 20 pts with IO/IO and 7 with IO/TKI died with RMST of
947 and 1071 days, respectively (hdPS HR 0.35, p=0.03). In the RCC cohort, 76 pts with IO/IO vs
49 with IO/TKI died with RMST 1126 vs 1017 (hdPS HR 0.61, p=0.04). Conclusions: In this
exploratory, hypothesis-generating analysis of CancerLinq data, pts treated with IO/TKI had
longer OS vs those treatedwith IO/IO. Limitations include the retrospective nature of the study,
low power, lack of randomization, and potential unmeasured confounding factors (e.g., con-
founding by indication). Further investigation and prospective validation are needed to confirm
these findings. Research Sponsor: None.

RMST (days)
OS HR (95%CI),

unmatched
OS HR (95% CI),
basic match

OS HR (95% CI),
hdPS

ccRCC IO/IO (N=75) 947 Ref Ref Ref
ccRCC IO/TKI (N=70) 1071 0.47 (0.20-1.12) 0.56 (0.23-1.39) 0.35 (0.14-0.89)
RCC IO/IO (N=283) 1017 Ref Ref Ref
RCC IO/TKI (N=294) 1126 0.65 (0.45-0.93)* 0.55 (0.37-0.83)* 0.61 (0.39-0.97)*

* p,0.05.

RENAL CELL CANCER



403 Poster Session

Optimal timing of delayed cytoreductive nephrectomy in metastatic renal cell
carcinoma during the immunotherapy era.

Insija Ilyas Selene, Feitong Lei, Bin Huang, Amina Dhahri, Patrick Heckman, Roshmita Bardhan, Jemin Jose, Zin Myint; University of Kentucky, Lexington, KY; University of
Kentucky College of Public Health, Lexington, KY; University of Kentucky Healthcare, Markey Cancer Center, Lexington, KY; The Jewish Hospital, Mercy Health, Cincinnati,
OH; UK- KDMC, Ashland, KY

Background: The CARMENA study found no survival benefit from cytoreductive nephrectomy
(CN) in poor-risk metastatic renal cell cancer (mRCC) patients treated with first line Sunitinib.
Although retrospective studies have reported survival benefits with CN following immuno-
therapy (IO)-based therapy, the timing remains unclear. We aimed to investigate the ideal
timing of CN following IO using the National Cancer Database. Methods: 783 patients with de
novomRCCwere diagnosed between 2016 and 2020who received upfront systemic therapy and
underwent CN, 343 patients met our criteria. Patients were categorized into four groups based
on the timingof nephrectomy: CN#3months (GroupA), 4 to6months (GroupB), 7 to9months
(Group C) and$ 10 months (Group D) following the initiation of IO-based therapy. Descriptive
analysiswasperformed to examine thedemographic and clinical characteristics. Followup time
wasmeasured from the date of surgery to reduce bias. Kaplan-Meier plots were used to analyze
survival curves, and a multivariable cox regression analysis was performed to explore asso-
ciations between timing and survival. Results: 343 patients who received upfront IO -based
therapywere divided into four groups: 104 (30%) inA, 114 (33%) inB, 74 (22%) inCand51 (15%)
in D. 71%were male, white (90%), age 40 – 64 (62%), comorbidity index 0 (70%), clear cell
histology (69%), sarcomatoid (14%). 54%were treated in academia, 57%had bonemetastasis,
50% had lung, 11% had liver, and 7% had brain metastases. 66% received only IO, and 34%
received IO + TKI. No significant association between CN timing and survival observed in
multivariate cox regression model. (HR 0.87, 95% CI: 0.5- 1.7, p = 0.84). Compared to group A,
the HR were 0.96 (95% CI, 0.73 to 1.27; p=0.78), 0.77 (95% CI, 0.53 to 1.13; p=0.19), and 0.66
(95%CI, 0.37 to 1.20; p=0.17) respectively for groups B, C and D. Conclusions:Our study did not
find significant survival improvement with an optimal timing of CN following IO-based
therapy, while HRs were reduced after 6 months of delay, though insignificant. This could
be due to the small sample size or other confounders. Research Sponsor: None.
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Impact of corticosteroid (CS) exposure on acquired resistance to immune check-
point inhibitor (ICI) therapy in patients (pts) with metastatic renal cell carcinoma
(mRCC): A single centre experience.

Sowmya Cheruvu, Laura Marandino, Ana Gutierrez, Ha Mo Linh Le, Carlo Andrea Bravi, Diana I. Rosero, Nalinie Joharatnam Hogan, David Mcmahon, Walter Cazzaniga,
James Larkin; The Royal Marsden Hospital, London, United Kingdom; Royal Marsden Hospital NHS Trust, London, United Kingdom; Royal Marsden NHS Foundation Trust,
London, United Kingdom

Background: ICI therapy with Ipilimumab and Nivolumab (I/N) is a first line standard of care
option in pts with intermediate – poor risk mRCC, with the longest durable response in this
setting. Nonetheless, a high percentage of pts eventually progress on ICI treatment. Currently
contributing factors for acquired ICI resistance remain unclear. The impact of CS use on
acquired ICI resistance remains controversial and data in mRCC pts is particularly lacking.
Methods: We conducted a retrospective analysis of consecutive mRCC pts with primary non-
progression to first line I/N. We analysed the use of concurrent CS for all indications including
immune related adverse events (IRAE) and compared baseline characteristics of pts who
receivedCS (Cohort A) vs thosewhodidnot (Cohort B). AssociationbetweenCSuse, progression
andmortality was analysed usingmultivariable Cox regressionmodel. Adjustment for casemix
included IMDC risk score, best response, presence of sarcomatoid/rhabdoid features and brain/
livermetastases. Progression free (PFS) and overall survival (OS)were estimated using Kaplan-
Meier analysis. Results: 64 pts treated with 1L I/N at the Royal Marsden Hospital with primary
non-progression between 2016 - 2022were included. The commonest histological subtypewas
clear cell (87.5%) with 30% having sarcomatoid/rhabdoid features. All pts had intermediate -
poor IMDC risk, with 34% having poor IMDC risk. 47 pts received CS for any indication (Cohort
A) and of these 44 pts for IRAE. 17 pts received no CS (Cohort B). Baseline characteristics
including IMDC risk, grade and presence of liver/brain metastases were not statistically
different between cohorts. 57 pts were eligible for survival analysis with 33 progression events.
Median follow up was 22.5 months overall. At multivariable analysis no factors were signif-
icantly associated with PFS or OS. Median PFS was 16 months (95% CI 10, 33) in cohort A vs
25months (95%CI 8, not reached [NR]) in cohort B. PFSwas 39% (95%CI 23%, 55%) in Cohort
Avs 50%(95%CI 19%, 75%) inCohort B at 2 years, and30%(95%CI 15%,47%)vs 38%(95%CI
10%, 66%), at 3 years respectively. Median OS was 55 months (95% CI 21, NR) in cohort A and
NR in cohort B. OS was 60% (95% CI 41%, 74%) in cohort A vs 65% (95% CI 23%, 88%) in
cohort B at 2 years and 55% (95% CI 36%, 71%) vs 65% (95% CI 23%, 88%) at 3 years.
Cumulative doses and time of CS initiation will be included in the final analysis to determine
their impact on above outcomes. Conclusions: Although no statistically significant association
was seen between CS use and PFS or OS, our results suggest a trend towards shorter time to
progression and survivalwith CSuse in pts on 1L I/N formRCC.While further analyses regarding
the dosage and timing of CS are underway, given this is a single centre retrospective analysis,
these results would need to be confirmed in larger studies. Research Sponsor: None.
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CRP kinetics to predict long-term efficacy of first-line immune-checkpoint in-
hibition combination therapies in metastatic renal cell carcinoma: An updated
multicenter real-world experience applying different CRP kinetics definitions.

Benedikt Hoeh, Cristina Cano Garcia, Severine Banek, Niklas Klümper, Alexander Cox, Joerg Ellinger, Philipp Schmucker, Oliver Hahn, Angelika Mattigk,
Friedemann Zengerling, Philippe Becker, Kati Erdmann, Bjoern Buerk, Luka Flegar, Johannes Huber, Charis Kalogirou, Philip Zeuschner; Goethe University Frankfurt,
Frankfurt Am Main, Germany; Department of Urology, University Hospital Frankfurt, Goethe Universtity, Frankfurt, Germany; Department of Urology, University Hospital
Bonn, University of Bonn, Bonn, Germany; Department of Urology, University Hospital Bonn, Bonn, Germany; Department of Urology, University Hospital Bonn (UKB),
Venusberg-Campus 1, Bonn, Germany; Department of Urology and Paediatric Urology, Julius Maximilians University Medical Center of Würzburg, Oberdürrbacher Straße,
Würzbrug, Germany; University of Medicine Gottingen, Göttingen, Germany; Department of Urology, University Hospital Ulm, Ulm, Germany; Department of Urology und
Paediatric Urology, Hospital University of Ulm, Ulm, Germany; Department of Urology and Paediatric Urology, Saarland University, Homburg/Saar, Germany; Department of
Urology, University Hospital Carl Gustav Carus, Technische Universität Dresden, Dresden, Germany; Department of Urology, Philipps-University Marburg, Marburg,
Germany; Department of Urology and Paediatric Urology, Julius Maximilians University Medical Center of Würzburg, Oberdürrbacher Straße, Würzburg, Germany; Saarland
University, Dept. of Urology and Paediatric Urology, Homburg, Germany

Background: Although biomarkers predicting therapy response in 1st line metastatic renal
carcinoma (mRCC) therapy remain to be defined, C-reactive protein (CRP) kinetics have
recently been associated with immunotherapy (IO) response. To assess the predictive and
prognostic power of two contemporary CRP kinetics definitions in a large, real-world 1st line
mRCC cohort. Methods: mRCC patients treated with IO-based 1st line therapy within 5 years
were retrospectively included in this multi-center study. According to Fukuda et al., patients
were defined as ‘CRP flare-responder’, ’CRP responder’ and ‘non-CRP responder’; according to
Ishihara et al., as ‘normal’, ‘normalized’ and ‘non-normalized’ based on their early CRP
kinetics. Patient and tumor characteristics were compared, and treatment outcome was
measured by overall (OS) and progression-free survival (PFS), including multivariable Cox
regression analyses.Results:Out of 316mRCC patients, 227 (72%)were assigned to CRP groups
according to Fukuda. Both CRP flare- (HR [Hazard ratio]: 0.59) and CRP responders (HR: 0.52)
had a longer PFS, but not OS, than non-CRP responders. According to Ishihara, 276 (87%)
patientswere assigned to the respective groups, andbothnormal andnormalized patients had a
significantly longer PFS and OS, compared to non-normalized group. Conclusions: Different
early CRP kinetics may predict therapy response in 1st line mRCC therapy in a large real-world
cohort. However, further research regarding the optimal timing and frequency ofmeasurement
is needed. Research Sponsor: None.
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Evolving metastatic renal cell carcinoma (mRCC) treatment landscape in the post
vascular endothelial growth factor (VEGF) and immune checkpoint inhibitor (IO)
setting.

Neil J. Shah, Rituparna Bhattacharya, Ning Ning, Reshma Shinde, Jordana Schmier, Malinda Tan, Traci LeMasters, Murali Sundaram, Rodolfo F. Perini, Robert J. Motzer;
Memorial Sloan Kettering Cancer Center, New York, NY; Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA, Rahway, NJ; Open Health, Hingham,
MA; OPEN Health, Hingham, MA; Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA, North Wales, PA; Merck and Co Inc Global Human Health
Business Development, North Wales, PA

Background: IO andVEGFbased therapies have transformed the front-line treatment paradigm
for patients with mRCC. This study’s objective is to describe treatment patterns and clinical
outcomes among mRCC patients in the post IO and VEGF setting. Methods: Adult patients
diagnosedwithmRCCbetween Jan2015 -Dec 2022 and received IO andVEGF (in combination or
sequence) in the first three lines of therapy aftermRCC diagnosis were identified fromOptum’s
de-identified Clinformatics® DataMart Database, a large retrospective claims database. Index
date was defined as the date of the first (index) treatment in the post IO and VEGF setting.
Patients were required to have continuous enrollment of 6months prior to index date. Patients
were categorized into 3 cohorts based on lines of index treatment (2L, 3L, 4L). Treatment
patterns were described and real world (rw) time on treatment (ToT), time to next treatment
(TTNT), and overall survival (OS) were estimated by Kaplan Meier analysis. Results: A total of
664 patients were included (2L:186, 3L:429, 4L:49). 37% received IO and VEGF in combination
prior to index line of therapy. Median age at mRCC diagnosis was 67.0 years, with 72.7% male
and 68.1% White; 11.6% died and 7.4% disenrolled during index treatment. Post IO and VEGF,
cabozantinib was the most used therapy across 3 cohorts (2L: 43.5%, 3L: 35.2%, 4L: 30.6%)
(Table).Median rwToTand rwTTNT for 2L, 3L, and4L cohortswere 4.4, 5.0, and5.6months and
10.7, 11.7, and 9.5months, respectively. Median OS frommRCC diagnosis was similar across the
3 cohorts (2L: 41.6, 3L: 38.7, 4L: 40.6 months); median OS from index date decreased with
advancement in LOT (2L: 20.6, 3L: 14.1, 4L: 10.3 months). Conclusions: Our study is one of the
largest and comprehensive study giving a unique perspective into evolving treatment patterns
and outcomes for mRCC patients in the post IO and VEGF setting. Post IO+VEGF, the most
common treatmentswere tyrosine kinase inhibitor-based treatments, and themedianToTwas
less than 6months. Hence, novel treatments are needed to improve clinical outcomes formRCC
patients in the post IO and VEGF setting. Research Sponsor: his abstract was funded by Merck
Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA.

Clinical outcomes and top 4 most used treatments in post IO and VEGF setting.

Outcomes,
Median in Months
(95% Confidence Interval)

2L Cohort
(n=186)

3L Cohort
(n=429)

4L Cohort
(n=49)

Time on Tx 4.4 (3.4-5.3) 5.0 (4.4-6.0) 5.6 (2.1-8.3)
Time to next Tx 10.7 (8.6-20.6) 11.7 (10.4-14.8) 9.5 (6.4-14.2)
OS from mRCC diagnosis 41.6 (30.6-64.0) 38.7 (35.5-42.6) 40.6 (36.0-48.8)
OS from index date 20.6 (14.6-NE) 14.1 (11.5-16.0) 10.3 (8.8-16.7)
Most used Tx for index Tx, n (%)
Cabozantinib 81 (43.5%) 151 (35.2%) 15 (30.6%)
Everolimus + lenvatinib 20 (10.8%) 71 (16.6%) 7 (14.2%)
Ipilimumab + nivolumab 21 (11.3%) 9 (2.1%) 0 (0%)
Axitinib 5 (2.7%) 34 (7.9%) 6 (12.2%)

NE, not estimable; OS, overall survival; Tx, treatment.
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Impact of renal function eligibility criteria in clinical trials and real-world survival
outcomes among patients with metastatic renal cell carcinoma.

Benjamin Miron, Xiaoliang Wang, Jill S. Hasler, Trevor Joseph Royce, Daniel M. Geynisman; Fox Chase Cancer Center, Philadelphia, PA; Flatiron Health, Inc., New York, NY

Background: Registration trials in metastatic renal cell carcinoma (mRCC) establishing the
efficacy of first-line (1L) combination regimens employed strict renal function eligibility
criteria (NCT02853331, NCT02811861, NCT03141177, NCT02231749); however, pharmacokinet-
ics and safety of immune checkpoint inhibitors and anti-vascular endothelial growth factor
therapies have been shown to be similar regardless of baseline renal function. Therefore, we
aim to evaluate the impact of renal function eligibility criteria used in previous trials on real
world outcomes. Methods: Data from the US nationwide Flatiron Health electronic health
record-derived de-identified database included adult patients (pts) with mRCC who received
any 1L systemic treatment on or after 4/16/2018 (first FDA combination regimen approval), had
hemoglobin level $9 g/dL and ECOG performance status (ECOG) 0-1 at 1L. Renal function
eligibility criteria at 1L (-60 days to +7 days) include serum creatinine (#1.5 vs .1.5 x ULN),
eGFR ($30 vs ,30 ml/min/1.73m2) and calculated CrCl ($40 vs ,40 ml/min) based on
registration trial protocols. Outcomes include real world progression free survival (rwPFS),
time to next treatment (rwTTNT), and overall survival (rwOS) from 1L. Inverse probability of
treatment weighted (IPTW) Kaplan Meier methods and Cox proportional hazard models with
multiple imputation were applied. Results: Of 2038 pts in this cohort, 1390 (68.2%) met all
criteria for renal function (included), 140 (6.9%) met at least one criteria (relaxed), 46 (2.3%)
met none (excluded), and 462 (22.7%) had unknown renal function. Compared to included pts,
excluded pts were more likely to be older (median age: 74 vs 66), female (35% vs 27%), have
recurrent disease (61% vs 53%), less likely to have ECOG 0 (24% vs 40%) and favorable IMDC
risk (9% vs 14%). Excluded pts are also more likely to be Non-Latinx Black (13% vs 6%) and
have lowest SES quintile (22% vs 15%) compared to included pts. Although, after weighting
included pts had higher median rwPFS of 9.3 (95% CI 8.4 - 10.1) vs 6.9 (95% CI 3.7 - 9.9),
rwTTNT 12.0 (95%CI 11.0 - 13.1) vs 9.1 (95%CI 5.5 - 16.4) and rwOS 38.5mo (95%CI 35.9 - 44.5)
vs 19.3 mo (95% CI 16.6 - 41.8) compared to relaxed/excluded pts, none of the hazard ratios
(HRs) were statistically significant after multiple imputation (Table). Conclusions: In this real
world study, we found that although only 68.2% of patients met all renal function eligibility
criteria, survival outcomes were not different across pts groups. This suggests that mRCC
patients with reduced renal function may benefit similarly to 1L treatment and should not be
excluded from clinical trials. Research Sponsor: This study was sponsored by Flatiron Health,
Inc., which is an independent member of the Roche Group.

Weighted HRs and 95% CIs with MI.

Excluded/Relaxed vs Included Excluded vs Relaxed/Included

rwPFS 1.04 (0.87 - 1.24) 0.96 (0.74 - 1.23)
rwTTNT 0.94 (0.79 - 1.13) 0.94 (0.73 - 1.21)
rwOS 1.06 (0.84 - 1.33) 0.90 (0.65 - 1.26)
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Comparison of financial toxicity among patients with non-metastatic versus
metastatic renal cell carcinoma.

Michael D. Staehler, Ulka N. Vaishampayan, Sumanta Kumar Pal, Pavlos Msaouel, Ithaar Derweesh, Dena Battle; University Hospital of Munich, Munich, Germany;
University of Michigan Comprehensive Cancer Center, Ann Arbor, MI; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte,
CA; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; University of California, San Diego, La Jolla, CA;
KCCure, Alexandria, VA

Background: Little is known about the financial impact of renal cell carcinoma (RCC). We
sought to ascertain real world data on financial implications and how financial toxicity (FT)
impacts quality of life in patients with localized RCC versus patients with metastatic RCC.
Methods: An online survey was conducted by the Kidney Cancer Research Alliance (KCCure), a
non-profit patient advocacy organization, from 7/22 to 9/22. The survey included questions
about costs and financial concerns and the COST questionnaire. Pearson’s correlation (r) and
Kendal’s tau test were used to analyze the COST questionnaire, financial burden and hardship.
Results: Out of 1062 responders 623 had localized RCC. Out of these patients 395 did not recur
and 204werewilling to answer questions related to cost and financial hardship. 289 responders
had metastatic disease and were on systemic therapy and 177 pts answered the COST ques-
tionnaire. In localized disease 28% reported that their diagnosis has not reduced their income,
in 26% the diagnosis had reduced their income very much.31% experienced insurance denials
for imaging, 30% faced delays in care due to pre-approval requirements, 45% faced high out-
of-pocket costs formedical care. 24%of patients reported taking a hardship withdrawal from a
retirement account, 28% stopped funding or lowered contributions to an existing retirement
account, 20% borrowed from friends or family. Inmetastatic patients 14% reported difficulties
to pay their premiums. 28% reported that their medical situation has not reduced their income
and 26% claimed that their disease reduced their income very much. 36% reported high out of
pocket costs are a barrier to care. 44% have received financial support through a manufacturer
or a foundation. Median COST score in non-metastatic RCC was 32 (range 19-44)) and was
significantly correlated to age, NCCN distress score, risk of recurrence and supplement intake
(p,0.05).Metastatic patients had a significantly highermedian COST score of 22 (range 4-36))
that was also correlated to age, NCCN distress score, time since diagnosis and supplement
intake (p , 0.05). Conclusions: RCC imposes financial hardship on patients. Younger patients
with a higher NCCN distress score and a shorter time since diagnosis are more likely to suffer
financial hardships. Patients are willing to pay for supplements. Financial counseling should be
considered in these patient subgroups regardless of stage. Research Sponsor: None.

Localized RCC Metastatic RCC
Median age, years (range) 54 (range 19-84) 61 (range 19-89)

Race white 89 % 91 %
Living in the US 84 % 87 %
Bachelors degree and above 53 % 53 %
Household income

> 50.000US$ > 100,000US$ > 250,000US$
13 %
32 %
17 %

17 %
41 %
15 %

Insurance
Private Insurance Medicare/Medicaid Uninsured

65 %
16 %
0.5 %

61 %
27 %
0.6%

Supplement Spending
> 100 US$/month > 250 US$/month

25 %
6 %

23 %
8 %
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Real world data on treatment of chromophobe renal cell carcinoma.

Dena Battle, Meghan Griffith, Pavlos Msaouel, Martin H Voss, Michael D. Staehler; KCCure, Alexandria, VA; KCCure, Alexandria, TX; Department of Genitourinary Medical
Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; Memorial Sloan Kettering Cancer Center and Weill Medical College, New York, NY; University
of Munich, Muenchen, Germany

Background: Chromophobe renal cell carcinoma (ChRCC) is the thirdmost common subtype of
renal cell carcinoma (RCC), accounting for 5%–7% of all RCCs. ChRCCs are generally viewed to
have a favorable clinical outcome compared to clear cell RCC, yet up to 10% of patients with
ChRCC will develop metastases. To date, there are no genomic biomarkers that predict post-
surgicalmetastatic recurrence, andno standard of care exists for treatingmetastatic chRCC.We
sought to better understand real world patient experiences in this underrepresented and
understudied patient population. Methods: The survey was developed by the Kidney Cancer
Research Alliance (KCCure) and was broadcast between 07/2022 and 09/2022 to patients via
website, mailing lists and social media platforms. Those who agreed to participate were
surveyed for demographics (age, gender, race, income, country) and clinical characteristics
(date of the diagnosis, disease stage, treatment history). Out of 1,062 participants 121 patients
self-identified with chRCC, 34 patients had metastatic disease, and 23 patients had received
systemic therapy. Results: Themajority of patients were from the United States (75%),median
age was 49.7 years (range 19-74), 70 percent of patients identified as female, and 30 percent of
patients identified as male. Stage distribution at initial diagnosis was stage 1 in 37.3%, 27.3%
were stage 2 and stage 3 respectively, 8.3% were metastatic at diagnosis. 14% of patients
reported having sarcomatoid dedifferentiation. 20 percent of patients (24) experienced re-
current metastatic disease after a median duration of 3.3 years (range 1-6). Of the 23 patients
who received treatment, first line therapy consisted of TKI monotherapy (9), combination IO
and TKI (7), combination IO/IO (4), mTOR mono-therapy (1), other therapies (2). Second and
later line therapies were combination IO/IO (3), IO and TKI (9), Lenvatinib and everolimus (7),
TKI monotherapy (5), mTOR monotherapy (5) and other therapies (5). Median duration of
therapywas 43months (range 2-196). Themost used TKIswere cabozantinib and lenvatinib. In
the metastatic setting, 4 patients reported being treated as part of a clinical trial, 9 patients
reported that noonehad ever talked to themabout participating in a clinical trial. 6 patients said
that no trials were being held at their treating center. Conclusions: Patients reported higher
rates of recurrence than what is usually reported in ChRCC, however this could reflect sample
bias as patients with more aggressive disease may be more likely to engage with patient
communities. No standardized treatment for metastatic disease could be identified. Overall
treatment duration was comparable to clear cell carcinoma. Very few patients had access to
clinical trials. ChRCC-specific clinical trials and tailored treatment regimens are urgently
needed. Research Sponsor: None.
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Retrospective study assessing the use of angiotensin converting enzyme inhibitors
or angiotensin receptor blockers to reduce toxicity from tyrosine kinase inhibitors in
metastatic renal cell carcinoma.

Theodore Joseph Miller, Ashok Maddukuri, Michael Elias, Megan Wheelden, Naman Trivedi, Junjia Zhu, Monika Joshi; Penn State Milton S. Hershey Medical Center,
Hershey, PA; Penn State Cancer Institute, Hershey, PA

Background: The main toxicities associated with tyrosine-kinase inhibitors (TKIs) in the
treatment of renal cell carcinoma (RCC) are proteinuria and hypertension. Angiotensin con-
verting enzyme inhibitors (ACEIs) and angiotensin receptor blockers (ARBs) have established
reno-protective and anti-hypertensive effects and can help with toxicity in mRCC. We hy-
pothesize that use of ACEIs/ARBs is an effective method to decrease the degree of proteinuria
and hypertension in patients treated with TKIs for metastatic/advanced renal cell carcinoma
(mRCC).Methods: Single Institution retrospective study;mRCCpatients (pts)who receivedTKI
andACEIs/ARBs andhad urine proteinmeasurements available at baseline and at 4-6wk follow
up post ACEs/ARBs were included in the analysis. Primary endpoints included improvement in
grade of proteinuria and BP in mRCC pts on TKI treatment at baseline and with addition of
ACEIs/ARBs. Secondary endpoints included number of dose interruptions (DI), BUN and
creatinine changes. Paired statistical testswere used to compare the selected outcome variables
between baseline and post ACE/ARB measures: for example, nonparametric Wilcoxon Signed-
rank test for paired quantitative data andMcNemar test for paired binary data.Results:Out of 71
screened patients between 2020-2023, N of 22 mRCC (N=22, 72.7% male, 77.3% white; 9%
Hispanic; N=14 for TKI+ immunotherapy; N=8 TKI alone) pts were selected. ACEIs/ARBs
treatment was associated with significantly reduced levels of proteinuria at 4–6wk follow-
up. At baseline vs. follow-up, ptswere found tohave significantly lower proteinuria overall after
ACEI/ARBs (p=0.0147), and 45.4% of pts had clinically insignificant proteinuria vs. 22.7% at
baseline. Additionally, DI rates for TKI were significantly lower for pts placed on ACEIs/ARBs,
with an 81% chance that pts with prior DI would not experience similar event in the follow-up
period (p=0.003). Reductions in BP, creatinine, and TKI dosing were seen but not statistically
significant (p.0.05 for all measures). Conclusions: In our small study, degree of proteinuria
was notably reduced with administration of ACEIs/ARBs. Further findings show fewer DI of
TKIs with ACEIs/ARBs use. Our findings suggest a potential role for ACEIs/ARBs in managing
toxicity in patients undergoing TKI based therapy for mRCC. Future studies are needed to
evaluate the use of ACE/ARB from the time of initiation of TKI based therapy to reduce the
toxicities and improve the adherence to mRCC treatment which may result in better outcomes.
Research Sponsor: None.
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Health-related quality of life (HrQoL) of first-line treatments in metastatic renal cell
carcinoma (mRCC): A network meta-analysis.

Oluseyi Abidoye, Syed Arsalan Ahmed Naqvi, Kunwer Sufyan Faisal, Manal Imran, Kaneez Zahra Rubab Khakwani, Ammad Raina, Nikita Tripathi, Haidar Abdul-Muhsin,
Brian Addis Costello, Parminder Singh, Alan Haruo Bryce, Irbaz Bin Riaz; Mayo Clinic Arizona, Phoenix, AZ; Division of Hematology and Medical Oncology, Mayo Clinic,
Phoenix, AZ; Ziauddin Medical University, Karachi, Pakistan; DowMedical College, Karachi, Pakistan; University of Arizona, Tucson, AZ; Canyon Vista Medical Center, Sierra
Vista, AZ; Division of Hematology and Medical Oncology, Mayo Clinic, Phoeniz, AZ; Mayo Clinic Rochester, Rochester, MN; Mayo Clinic, Phoenix, AZ; Mayo Clinic Arizona,
Scottsdale, AZ; Division of Hematology and Oncology, Mayo Clinic, Scottsdale, AZ

Background: Previously we have reported comparative effectiveness data regarding survival of
first line (1L) treatment options in mRCC. However, it is not known how the life-prolonging
frontline combinations compare to patient-reported outcomes.Methods: Electronic databases
includingMEDLINEandEMBASEwere searched fromeach database’s inception through July 1st

2023. Phase III randomized controlled trials (RCTs) assessing 1L immune-checkpoint inhibitor
(ICI) combination therapies for mRCC and reporting HrQoL were included. Small sample size
adjusted standardized mean differences (SMD; Hedges’ g) with 95% confidence intervals (CI)
were computed for global, physical, functional, and emotional QoL. Positive SMD indicated an
improvement. A networkmeta-analysiswas conducted to assess the comparativeHrQoL across
different treatment options. P-scores were computed to assess relative treatment rankings.
Results: Of 5770 citations identified, five trials (nine references) were included in this analysis.
Patient-reported outcomes have not been reported in the JAVELIN Renal 101 or COSMIC-313
trials yet. Global QoL was significantly improved with cabozantinib-nivolumab (CaboNivo) as
compared to Nivo-ipilimumab (SMD 2.74, 95% CI 2.54; 2.93), lenvatinib-pembrolizumab
(LenPem; 2.79, 2.53; 3.06), sunitinib (2.87, 2.72; 3.03), Pem-axitinib (PemAxi; 3.09, 2.89;
3.30) and atezolizumab-bevacizumab (AteBev; 3.24, 3.04; 3.45). Global QoL improvement was
also observed with NivoIpi compared to sunitinib (0.14, 0.02; 0.25), PemAxi (0.36, 0.18; 0.54)
and AteBev (0.51, 0.33; 0.68). Physical QoL improvement were consistent with CaboNivo.
Likewise, LenPem significantly improved QoL compared to sunitinib (0.26, 0.04; 0.47), PemAxi
(0.38, 0.13; 0.64) and NivoIpi (0.51, 0.27; 0.76). Significant functional QoL benefits were only
observed with CaboNivo (0.32, 0.17; 0.48) and NivoIpi (0.19, 0.08; 0.31) compared to sunitinib.
No significant mixed treatment comparisons were observed for emotional QoL, however,
currently available data suggests that LenPem (rank 1) may potentially improve QoL (Table).
Conclusions: CaboNivo and NivoIpi as 1L therapy may offer an improved overall HrQoL
compared to other contemporary treatment options in mRCC. Research Sponsor: None.

Drug

Global Physical Functional Emotional

P-score Rank P-score Rank P-score Rank P-score Rank

CaboNivo 1 1 1 1 0.89 1 0.49 3
NivoIpi 0.73 2 0.02 5 0.54 2 NA NA
LenPem 0.61 3 0.75 2 NA NA 0.75 1
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The feasibility of an educational and monitoring smartphone application for pa-
tients with advanced renal cell carcinoma undergoing combination immunotherapy.

Gabriel Roman Souza, Mahati Paravathaneni, Filip Ionescu, Keerthi Gullapalli, Sarah Raymond, Ghazal Jameel, Juskaran Chadha, Rohit K. Jain, Gillian Trujillo,
Amayla M. Budet DeJesus, Brandon J. Manley, Amy Schneider, Youngchul Kim, Adele Semaan, Heather S.L. Jim, Philippe E. Spiess, Jad Chahoud; H. Lee Moffitt Cancer
Center and Research Institute/University of South Florida Morsani, Tampa, FL; H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL

Background: Renal Cell Carcinoma (RCC) is a global public health burden with over 400,000
new cases and over 175,000 deaths annually. Immune checkpoint inhibitors (ICI) in combi-
nation with vascular endothelial growth factor tyrosine kinase inhibitors (VEGF-TKI) has
become an integral part of the management of patients with advanced RCC which requires
adaptation of healthcare systems to provide information and optimize the management of
drug-related adverse events. This study aims to improve the education on therapy-related
symptoms and the quality of life of patients with RCC treated with these drugs. Methods: We
created a smartphone application (mHealth) that combines educational data, patient-reported
outcomes, and peer-to-peer interactions. We aim to assess the feasibility of expansion of this
pilot study. We prospectively enrolled stage IV RCC patients (n=20) undergoing treatment with
combination ICI and VEGF-TKI. Therapy-related symptom education, knowledge PRO ques-
tionnaires, and peer-to-peer support were provided at baseline and at different time points
throughout this study duration (Table 1). Time-course data of PROs were visualized using line
plots and then compared with paired t-tests. The study’s primary endpoint was to assess
acceptability and feasibility of mHealth, defined as acceptable if 50% of patients offered
participation agree to be enrolled and feasible if 50% of enrolled patients complete the
intervention with 70% of these completing at least 50% of survey instruments. Results: Eighty
percent of patients were male, 80%were white, 75% had at least some college education, 70%
were married, and the mean age of the cohort was 66 years.A total of 22 patients were
approached for the study with an acceptance rate of 90%. Sixty percent of patients completed
every questionnaire and knowledge assessment at every timepoint of the intervention and 75%
of those completed at least 50% of instruments. PROs data showed no significant difference
compared to baseline in global health status, functional scales, and symptom scales across the
24 weeks. We noticed an improvement in the patients’ knowledge assessment on symptom
management after completion of the mHealth knowledge component. Conclusions: Our pilot
studywas considered acceptable and feasible, showing preliminary evidence of improvement in
patient knowledge with mHealth. Our future direction will be to assess, in a larger randomized
study, the efficacy of mHealth in improving the quality of life of patients with advanced RCC
treatedwith ICI and VEGF-TKI. Clinical trial information: NCT05579847. Research Sponsor: H.
Lee Moffitt Cancer Center and Research Institute.

Study calendar.

Instrument Baseline 3w 4w 6w 8w 12w 16w 20w 24w

Screening and eligibility form X
Patient enrollment survey X
Educational component Over 6 weeks
Knowledge assessment X X X X
PRO instruments X X X X X X X
Peer-to-peer component Over 24 weeks

Abbreviations: w, weeks; PRO, patient-reported outcomes.
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Comparative analysis of outcomes of neoadjuvant and adjuvant systemic therapy in
non-metastatic renal cell carcinoma: A propensity score-matched analysis from the
INMARC registry.

Cesare Saitta, Mimi Nguyen, Kevin Hakimi, Jonathan Afari, Dattatraya H. Patil, Hajime Tanaka, Luke Wang, Margaret F. Meagher, Franklin Liu, Dhruv Puri, Clara Cerrato,
Kit Yuen, Masaki Kobayashi, Shohei Fukuda, Viraj A. Master, Yasuhisa Fujii, Brian R. Lane, Ithaar H. Derweesh; Department of Urology, UC San Diego Health System, San
Diego, CA; Department of Urology, University of California, San Diego, La Jolla, CA; Emory University, Atlanta, GA; Tokyo Medical and Dental University, Tokyo, Japan;
University of California, San Diego Medical Center, San Diego, CA; Department of Urology, Tokyo Medical and Dental University, Tokyo, Japan; Department of Urology,
Emory University School of Medicine, Atlanta, GA; Spectrum Health Hospital System, Grand Rapids, MI

Background: Receipt of adjuvant therapy has become a standard of care for management of
high risk localized renal cell carcinoma (RCC), with emerging literature demonstrating longer
disease-free survival. Neoadjuvant approaches have been utilized investigationally to facilitate
complete surgical resections in high risk and complex renal masses. We sought to evaluate
outcomes of patients treated with neoadjuvant or adjuvant therapy in non-metastatic RCC
utilizing a propensity scoremodel.Methods:Wequeried the INMARCdatabase for patientswith
localized surgically treated RCC who underwent systemic neoadjuvant or adjuvant therapy.
Neoadjuvant therapywas defined as presurgical therapy given in the setting of localized disease
and adjuvant therapy as systemic therapy given postoperatively in the absence of documented
metastases. Patients with metastases at time of diagnosis were excluded from the analysis. A
propensity score match (PSM) model in a 1:3 ratio was conducted within a caliper width of 0.1
including: age, sex, hypertension, Charlson Comorbidity Index, tumor size, tumor necrosis,
stage, surgical margin, tumor grade and type of surgery [radical vs. partial nephrectomy].
Primary outcome was all-cause mortality (ACM), and secondary outcome was cancer-specific
mortality (CSM).Multivariable analysis (MVA) via Cox regressionwas fitted for the outcomes of
interest. Kaplan-Meier analysis (KMA) for overall (OS), cancer specific survival (CSS) was
conducted for 5-year survival assessment. Results: After PSM 293 patients were analyzed
[adjuvant n=203, (69.2%), 109 targeted therapy (TT) vs. 94 immunotherapy; neoadjuvant
n=90, (30.7%), 59 TT vs. 31 immunotherapy]; median follow up was 50 (IQR 20-76) months
from surgery . MVA revealed adjuvant vs. neoadjuvant (HR 1.98, p=0.007) and positive margin
(HR 2.01, p=0.046) to be associated with increased risk of ACM; immunotherapy vs. TT (HR
0.47, p=0.001) was associated with a decreased risk. MVA for CSM revealed that adjuvant vs.
neoadjuvant (HR 2.18, p=0.016) and positive margin (HR 2.41, p=0.028) were associated with
increased risk of CSM, while immunotherapy vs. TT (HR 0.35, p,0.001) was associated with
decreased risk. KMA comparing neoadjuvant vs. adjuvant 5-year OS was 80.4% vs. 64.8%
(p=0.04), while CSS was 88.1% vs. 76.2% (p=0.03). Conclusions: In a comparison of patients
with localized RCC who underwent adjuvant or neoadjuvant systemic therapy, receipt of
neoadjuvant therapy was associated with superior survival outcomes. These findings are
hypothesis generating and call for consideration for a clinical trial to compare outcomes of
adjuvant vs. neoadjuvant therapy in high-risk localized RCC. Research Sponsor: None.

RENAL CELL CANCER



415 Poster Session

Association of radiographic and pathologic outcomes in patients (pts) with ad-
vanced renal cell carcinoma (RCC) with and without thrombus receiving pre-
operative immune checkpoint inhibitor (ICI) regimens and circulating biomarkers.

Wadih Issa, Damla Gunenc, Song Zhang, Qinhan Zhou, Thomas Gerald, Isamu Tachibana, Raj Ramnik Bhanvadia, Payal Kapur, Solomon L. Woldu, Yair Lotan,
Jeffrey A. Cadeddu, Kris Gaston, Qian Qin, James Brugarolas, Hans J. Hammers, Andrew Zhuang Wang, Vitaly Margulis, Tian Zhang; Division of Hematology and Oncology,
Department of Internal Medicine, University of Texas Southwestern, Dallas, TX; Peter O’Donnell Jr. School of Public Health, University of Texas Southwestern, Dallas, TX;
Department of Urology, University of Texas Southwestern, Dallas, TX; Department of Pathology, University of Texas Southwestern, Dallas, TX; Department of Radiation
Oncology, University of Texas Southwestern Medical Center, Dallas, TX

Background: Primary RCC tumors and associated IVC thrombus have similar histology, how-
ever response to ICI is not always concordant. RCC with IVC thrombus is often difficult to
manage, and perioperative ICI treatment responses remain largely unstudied. Methods: We
conducted a retrospective analysis of pts with advanced RCC receiving preoperative ICI-based
regimens at UTSW stratified by the presence of tumor thrombus. The primary objectives were
pathologic change in both groups and radiographical response by RECIST 1.1 criteria for tumor
and thrombus level change. The secondary objectivewas to evaluate biomarkers associatedwith
thrombus. Comparisons were performed using a two-sample t-test or aChi-square test.
Results: 65 pts were included (median age 64 years), 31 (48%) with baseline thrombus (9
(29%) renal vein thrombus; 6 (19%) level 1 IVC thrombus; 10 (32%) level 2; 2 (7%) level 3; and 4
(13%) level 4). 28 pts (43%) received ICI+ICI, while 20 pts (31%) received ICI+TKI and the rest
received ICI monotherapy. 18/31 pts (58%) with thrombus and 20/34 without thrombus (59%)
hadmetastasis at baseline. Pathological Tumor (pT) downstaging occurred in 13 pts with and 11
pts without thrombus; of these, 12 pts had received ICI+TKI and 12 pts ICI+ICI. Radiographic
tumor (cT) downstaging occurred in 8/31 pts with thrombus and 7/34 pts without. 12/31 pts
experienced thrombus downstaging. 5 pts with thrombus vs 2 pts without had complete tumor
necrosis/pCR in the primary and radiographic PR, ofwhom4/7 received ICI+TKI. In ptswith IVC
thrombus, preoperative ICI based regimens reduced median tumor size from 9.1 to 7.7 cm.
Among responders in pts with IVC thrombus, ICI+TKI had a trend toward higher tumor
shrinkage median (-3.3 vs -1.9 cm, p=0.3) and thrombus downstaging median ( -2 vs -1 levels,
p=0.27) than ICI+ICI. Baseline anemia (Hemoglobin (Hgb), 11.1 vs 13.1 g/dL, p=0.002), lower
Absolute Lymphocyte Count (ALC) (1.35x10^3 vs 1.55 x10^3 cells/uL, p=0.03), and higher
Neutrophil-to-Lymphocyte ratio (NLR) (3.6 vs 3.2, p=0.03) were observed in pts with IVC
thrombus. Conclusions: ICI+TKI regimens tend to have tumor downstaging, complete tumor
necrosis/pCR in primary tumors, and some IVC thrombus control compared to ICI+ICI regi-
mens. IVC thrombus is associated with lower Hgb and ALC and higher NLR levels. Prospective
trials are ongoing to investigate perioperative treatment in pts with IVC thrombus. Research
Sponsor: None.

IVC Thrombus (+) IVC Thrombus (-)

Pre-treatment Post-treatment p-value Pre-treatment Post-treatment p-value

Tumor (T) T0 (n=0) T0 (n=5) 0.0094* T0 (n=0) T0 (n=2) 0.0045*
T1 (n=1) T1 (n=3) T1 (n=1) T1 (n=9)
T2 (n=2) T2 (n=1) T2 (n=10) T2 (n=4)
T3 (n=17) T3 (n=19) T3 (n=20) T3 (n=18)
T4 (n=11) T4 (n=3) T4 (n=3) T4 (n=1)

Median Hgb 11.1 13.1 0.002**
Median ALC 1.35 1.55 0.03**
Median NLR 3.6 3.2 0.03**
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Impact of timing of immunotherapy and cytoreductive nephrectomy on outcomes in
metastatic renal cell carcinoma: Results from the CKCis database.

Changsu Park, Sunita Ghosh, Feras Ayman Moria, Lori Wood, Georg A. Bjarnason, Bimal Bhindi, Daniel Yick Chin Heng, Vincent Castonguay, Frederic Pouliot,
Christian K. Kollmannsberger, Dominick Bosse, Naveen S. Basappa, Antonio Finelli, Nazanin Fallah-rad, Rodney H. Breau, Aly-Khan A. Lalani, Simon Tanguay,
Jeffrey Graham, Ramy R. Saleh; McGill University, Montreal, QC, Canada; Department of Oncology, University of Alberta, Edmonton, AB, Canada; Queen Elizabeth II Health
Sciences Centre, Dalhousie University, Halifax, NS, Canada; Sunnybrook Odette Cancer Centre, Toronto, ON, Canada; Southern Alberta Institute of Urology, Calgary, AB,
Canada; Tom Baker Cancer Centre, University of Calgary, Calgary, AB, Canada; Hotel Dieu de Quebec, Quebec, QC, Canada; Laval University and CHU De Quebec, Quebec, QC,
Canada; British Columbia Cancer Agency, Vancouver, BC, Canada; University of Ottawa, Ottawa, ON, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB,
Canada; University of Toronto, Toronto, ON, Canada; Princess Margaret Cancer Centre UHN, Toronto, ON, Canada; Ottawa Hospital, Ottawa, ON, Canada; McMaster
University, Hamilton, ON, Canada; McGill University Health Center, Montreal, QC, Canada; University of Manitoba, Winnipeg, MB, Canada; Department of Medical Oncology,
McGill University Health Centre, Montreal, QC, Canada

Background: Immunotherapy-based systemic treatment (ST) is the standard of care for most
patients diagnosed with metastatic renal cell carcinoma (mRCC). Cytoreductive nephrectomy
(CN) has historically shown benefit for select patients withmRCC but its role and timing are not
well-understood in the era of immunotherapy. The primary objective of this study is to assess
patient outcomes in patients who received ST only, CN followed by ST (CN-ST) and ST followed
by CN (ST-CN). Methods: The Canadian Kidney Cancer information system (CKCis) database
was queried to identify patientswith de novomRCCwho received immunotherapy-based ST for
mRCCbetween January 2014 to June2023. These patientswere classified into three categories as
described above. Cox proportional hazardsmodels were used to assess the impact of the timing
of ST and CN on overall survival (OS) and progression free survival (PFS), after adjusting for
IMDC risk group. Complications of STandCN for these cohortswere collected.Results:A total of
588patientswere included in this study. 331 patients received STonly, 215patients receivedCN-
ST and 42 patients received at least one dose of ST prior to CN. Patient and disease charac-
teristics including age, gender, performance status, IMDC risk category, comorbidity, histol-
ogy, type of ST and metastatic sites are reported and globally well-balanced. OS analysis
favoured patients who received ST-CN (hazard ratio [HR] 0.30, 95% confidence interval [CI]
0.13-0.68) and CN-ST (HR 0.68, CI 0.47-0.97) over patients who received ST only. PFS analysis
showed a similar trend for ST-CN (HR0.45, CI 0.26-0.77) andCN-ST (HR0.9, CI 0.68-1.17). The
most common cause of ST delay or cessationwas treatment toxicity, followed by progression of
disease. The most common perioperative complication was bleeding, followed by infection.
Conclusions: This study examined baseline features and outcomes associated with the use and
timing of CN and ST using real world data through the CKCis database. Patients selected to
receive CN after ST seem to have improved outcomes. There were no appreciable differences in
ST toxicity or perioperative complications across groups. Limitations include the small number
of patients in the CN-ST group and residual confounding and selection bias that may influence
the outcomes in patients undergoing CN. Research Sponsor: None.
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Systemic and surgical treatment in renal cell carcinoma: Does timing matter?

Konstantin Egon Seitzer, Christopher Darr, Thomas Hilser, Andres Jan Schrader, Linda Huberth, Anne Mausbach, Martin Janssen, Laura-Maria Krabbe, Barbara Heitplatz,
Boris A. Hadaschik, Martin Boegemann, Katrin Schlack, Viktor Grünwald; Department of Urology and Pediatric Urology, West German Cancer Center, University Hospital
Münster, Münster, Germany; Department of Urology, University of Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany;
Department of Medical Oncology, University Hospital Essen, University of Duisburg-Essen, Essen, Germany; Department of Urology and Pediatric Urology, West German
Cancer Center, University Hospital Münster, Muenster, Germany; Department of Urology, University Hospital Essen, Essen, Germany, Essen, Germany; Department of
Urology, Vivantes Humboldt Hospital Berlin, Berlin, Germany; Gerhard-Domagk-Institute of Pathology, University Hospital Münster, Muenster, Germany; Department of
Urology and pediatric Urology, University Hospital Münster, Münster, Germany; Clinic for Internal Medicine (Tumor Research) and Department of Urology, University of
Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany

Background: Today, targeted systemic therapy is standard 1st line treatment of advanced/
metastatic renal cell carcinoma (aRCC). Upfront cytoreductive nephrectomy (CN) has been an
important treatment option. Recently its role is under debate, especially in combination with
the new 1st line treatments. Our study evaluated the current relevance of initial surgical
intervention and the role of inductive systemic therapy in aRCC. Methods: We included 33
patients with aRCC from the University Hospitals in Essen and Münster initiating 1st line
treatment from 03/18 to 01/23 pre or post surgery. We retrospectively formed two cohorts,
either CN followed by systemic therapy (cohort 1; 13 patients) or vice versa (cohort 2; 20
patients). Patients received either Ipilimumab/Nivolumab (Ipi/Nivo) (42.4%) or a checkpoint
inhibitor and tyrosine kinase inhibitor (CPI/TKI) combination (57.6%). Progression-free
survival (PFS) was estimated with Kaplan-Meier-method from initiation of systemic therapy
or CN to progression or death. In Cohort 2, we additionally analyzed the radiologic response of
the primary measured by change of the longest diameter. The radiographic response was
analysed according to RECIST1.1. Results: Patients’ age ranged from 44 to 80 years with a
median of 63 years. Intermediate and poor prognosis occurred in 61.3% and 38.7%of cases. The
two cohorts did not differ significantly regarding baseline characteristics. Median PFSwas 8 vs.
23 months (p=0.03) in cohort 1 (95% CI 0.9-15.1) compared to cohort 2 (95% CI 18.8-27.2). In
cohort 2 the time between start of systemic therapy and surgery was in median 8.5 months
(95% CI 3.3-21.1), the primary had a median diameter of 10.7 cm (95% CI 4.5-13.3). Median
reduction of the primary was in total 32.2%, 28.9% in the Ipi/Nivo and 34.7% in the CPI/TKI
group (p=0.74). In seven patients (35%) response led to modification of the surgical approach,
enabling partial instead of radical nephrectomy. Conclusions: The sequence of systemic
therapy followed by surgery was associated with a significant PFS benefit. In addition, prior
systemic therapy led to a primary reduction and better operability, in some cases even to kidney
sparing surgery. Major limitation is the retrospective nature of our analysis and a potential
selection bias.However, the sequence of prior systemic therapy followed by surgery in aRCCwas
associated with notably better outcomes. Research Sponsor: None.
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FDA pooled analysis of overall survival according to depth of response as a con-
tinuous variable in frontline advanced immuno-oncology renal cell carcinoma trials.

Elaine Chang, Haley Gittleman, Chi Song, Erik Bloomquist, Chana Weinstock, Sundeep Agrawal, Rajeshwari Sridhara, Nicole Gormley, Laleh Amiri-Kordestani,
Shenghui Tang, Daniel L. Suzman, Richard Pazdur, Paul Gustav Kluetz, David F. McDermott, Meredith M. Regan, Brian I. Rini; US Food and Drug Administration, Silver
Spring, MD; Merck & Company, Glenelg, MD; U.S. Food and Drug Administration, Baltimore, MD; Retired from Food and Drug Administration Center for Drug Evaluation and
Research, Ellicott City, MD; Beth Israel DeaconessMedical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Department
of Medicine, Vanderbilt University Medical Center, Nashville, TN

Background: Retrospective analyses of individual studies of immune-oncology-containing
combinations (IOC) for advanced renal cell carcinoma (aRCC) suggest that depth of response
(DepOR;% reduction from baseline in sumof target lesion diameters) is associatedwith overall
survival (OS). However, these analyses are limited by use of DepOR categories with a small
number of patients and guarantee-time bias. We therefore sought to investigate the relation-
ship of week 12 DepOR as a continuous variable with OS, hypothesizing not only complete but
also deep partial responsesmight portend favorable longer-term survival.Methods:Wepooled
data from patients with treatment (tx)-näıve aRCC enrolled in randomized IO-based frontline
aRCC trials submitted to FDA that included a Week 12 imaging assessment. We developed 36-
month (mo) overall survival (OS) prediction models based on Week 12 DepOR per Independent
Review Committee using Cox proportional hazards with natural spline in the IO-TKI combi-
nation (IOC) and sunitinib (SUN) groups. To avoid guarantee-time bias, OS was defined from
date of an individual patient’s 12-week imaging, among the subset of patients who were alive
and in follow-up at theWeek 12 scan.Results: Four trialsmet inclusion criteria (KEYNOTE-426,
JAVELIN Renal 100, CheckMate 9ER, CheckMate 214); in total there were 1364 patients in the
IOC group and 1267 patients in the SUN group. Eligibility criteria, baseline patient character-
istics, and endpoints were similar both between the trials and between tx groups. Deepest
response occurred at median 31 weeks (interquartile range [IQR], 18-55) in the IOC group and
29 weeks (IQR range, 17-48) in the SUN group. At Week 12, 34.7% of patients had DepOR of at
least 30%; median DepOR was 27.6% (interquartile range [IQR] 8.7 to 43.4%) in the IOC and
13.7% (IQR 2.5 to 26.3%) in the SUN group. DepOR and 36-month OS were correlated through-
out the entire range of DepOR in both tx groups; at each DepOR, the IOC group had slightly
higher 36-mo OS over SUN. We saw similar results modeling 24-month OS compared to 36-
month OS. Conclusions: This pooled exploratory analysis suggests that deeper response is
associated with better 36-month OS in patients treated with IOC or SUN and slightly higher
probability of 36-month OS for any given DepOR for IOC vs. SUN. We saw no plateau in OS as
DepOR approached complete response. However, caution should be used when interpreting
DepOR at the tails due to sparse data. Further work characterizing the relationship between
DepOR and OS at the trial level may advance understanding of the utility of DepOR as an early
endpoint in signal-seeking trials and to facilitate efficient drug development. Additionally,
identifying patients with favorable long-term prognosis based on DepOR provides hypotheses
for new trial designs. Research Sponsor: None.
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Efficacy, safety, and tolerability of tivozanib (TIVO) in heavily pretreated patients
(pts) with advanced clear-cell renal cell carcinoma (ccRCC).

Andrew Johns, Matthew T Campbell, Mamie Gao, Zita Dubauskas Lim, Emily Wang, Andrew Warren Hahn, Jianjun Gao, Amishi Yogesh Shah, Pavlos Msaouel,
Nizar M. Tannir; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; The University of Texas MD Anderson
Cancer Center, Houston, TX

Background: TIVO, a potent tyrosine kinase inhibitor that predominantly targets vascular
endothelial growth factor receptors, is approved as a third or later line therapy for advancedRCC
based on improved progression-free survival (PFS) compared with sorafenib in the TIVO-3
trial. However, TIVO-3 was conducted before immune checkpoint-based therapies (ICT),
cabozantinib (CABO), and lenvatinib/everolimus (LEN/EVE) became fully incorporated in the
sequential treatment paradigm for advanced ccRCC. Hence, an appraisal of the role of TIVO in
the current RCC treatment landscape is warranted. Methods: We performed a retrospective
study of pts with advanced ccRCC treated with TIVO at MD Anderson Cancer Center during 6/
2021-7/2023. Demographic and clinical data were abstracted from the electronic medical
records. A blinded radiologist assessed tumor response by RECIST v1.1. We assessed objective
response rate (ORR), clinical benefit rate [percentage of all treated pts who achieved a complete
or partial response (PR) or had stable disease (SD) for $6 months (mo)], time on treatment
(TOT), PFS, overall survival (OS), and safety.Results: 30pts (23males, 7 females;median age66
years, range 43-80) were included in this analysis. Median follow-up was 10.8mo. At initiation
of TIVO, 77% of pts had ECOG PS 0/1, 23% had PS$2; 53% had intermediate-risk and 47% had
poor-risk disease by IMDC; 83% had$3 metastatic sites; 80% had prior nephrectomy. Median
number of prior therapies was 4 (range, 1-8). All pts received prior ICT (30% nivolumab/
ipilimumab), 40% received prior axitinib, 87% CABO and 60% LEN +/- EVE. 23 pts (76.7%)
startedTIVOat full-dose (1.34mg/day, 3weeks on, 1week off) and 7pts (23.3%) at 0.89mg/day,
3weeks on, 1 week off. Of 26 pts with evaluable radiographic response, 2 pts had a confirmed PR
(ORR 7.7%) and 5 pts had SD for $6 mo (clinical benefit rate 23.3%). Median TOT was 3.2 mo
(range, 0.1-13.5), median PFS 3.7 mo (range, 0.7-13.5); median OS has not been reached (13 pts
haddied at timeof analysis). 7 pts (23.3%; 5ptswho started at 1.34mg/d and2ptswho started at
0.89 mg/d) required dose-reduction due to treatment related adverse events (TRAEs). 15 pts
(50%)had$1 any gradeTRAE; 4 pts (13.3%)had anygradehypertension. Therewere 6Grade$3
TRAEs [congestive heart failure (3), hypertension, mucositis, GI perforation]. 5 pts (16.6%)
were continuing treatmentwith TIVO at time of analysis; 20 pts (66.7%) discontinued TIVO due
to progressive disease, 3 pts (10%) for TRAEs, and 2 pts for other reasons (infection, worsening
of prior ICT-mediated neuropathy). 1 pt died of TIVO-related GI perforation. Conclusions: In
this cohort of heavily pretreated pts with advanced ccRCC, TIVO yielded a modest clinical
benefit in a minority of pts who received prior ICT, CABO, and LEN +/- EVE. TRAEs observed
with TIVO were consistent with previously published reports. Research Sponsor: None.
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A phase II study of neoadjuvant tislelizumab and axitinib in patients with locally
advanced non-metastatic clear cell renal cell carcinoma (accRCC).

Shun Zhang, Changwei JI, Guangxiang Liu, Hongqian Guo; Nanjing Drum Tower Hospital, Nanjing, China; Department of Urology, Affiliated Drum Tower Hospital, Medical
School of Nanjing University; Institute of Urology, Nanjing University, Nanjing, China; Nanjing Drum Tower Hospital, The Affiliated Hospital of Nanjing University Medical
School, Nanjing, China

Background: PD-1/PD-L1 combined with vascular endothelial growth factor (VEGF) inhibitors
improves survival in patients with advanced renal cell carcinoma (RCC), but the role of
perioperative application in patients with localized RCC has not been established. In this phase
II trial, we investigate the safety and role of tislelizumab and axitinib in downsizing tumors in
patients with non-metastatic clear cell RCC prior to surgical resection. Methods: In this
investigator-initiated study, 20 patients with high-risk non-metastatic ccRCC (clinical stage
T2a-4 and/or N1,M0 lesions) were enrolled to receive 12 weeks of neoadjuvant ticelizumab and
axitinib prior to nephrectomy. The primary endpoint was the objective response rate (complete
and partial response) after neoadjuvant treatment according to RECIST v1.1. Secondary end-
points were disease-free survival (DFS), overall survival (OS), surgical outcome and safety.
Results: By September 2023,13 eligible pts were enrolled. 11 pts have completed neoadjuvant
therapy, with amedian age of 60 (range 45-73) years, amongwhom9pts underwent surgery as
planned without any delay. One patient progressed during treatment and received further
systemic therapy. In 9 pts evaluable for efficacy, the investigator-assessed confirmed ORRwas
55.5%. The median reduction of primary renal tumor size was 26.2% (range 12.5-45%).
Pathologic results showed that one patient (11.1%) achieved a complete response (CR) by
RECIST 1.1 and four patients achieved a partial response (PR). One patient who was considered
unresectable became resectable at the end of treatment. Two patients were converted from
radical to partial nephrectomy. The most common neoadjuvant therapy-related AEs were
hematologic toxicity, hypothyroidism, nausea, vomiting, decreased appetite, fatigue, diarrhea,
and elevated ALT/AST. There were no Gr4/Gr5 TRAEs. No direct intraoperative complications
and no drug-related surgical complications postoperatively. Conclusions: As a neoadjuvant
therapy for accRCC, the combination of tislelizumab and axitinib has clinical efficacy and a
manageable safety profile. Clinical trial information: NCT05172440. Research Sponsor: None.
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Pembrolizumab plus lenvatinib (P+L) versus alternative therapies in first-line (1L)
advanced renal cell carcinoma (aRCC) by IMDC risk status: A networkmeta-analysis
(NMA).

Pratik Rane, Kevin Yan, Manuela Schmidinger, Avivit Peer, Eric Druyts, Joseph E. Burgents, Murali Sundaram; Merck & Co., Inc., North Wales, PA; Pharmalytics Group,
Vancouver, BC, Canada; Department of Urology, Comprehensive Cancer Center, Medical University of Vienna, Vienna, Austria; Rambam Health Care Campus, Haifa, Israel;
Merck & Co., Inc., Rahway, NJ; Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA, North Wales, PA

Background: The International Metastatic Renal Cell Carcinoma Database Consortium (IMDC)
risk criteria is a widely used prognosticmodel in advanced RCC. Pembrolizumab plus lenvatinib
(P+L) demonstrated a significant improvement in ORR, PFS, and OS versus sunitinib in subjects
with cc aRCC in the KEYNOTE-581/CLEAR trial. This NMA indirectly compared the efficacy of
P+L to other therapies in 1L aRCC subjectswithin IMDC risk groups using data from randomized
clinical trials (RCTs). Methods: A systematic literature review was conducted to identify
systemic therapies in 1L aRCC. Trials reporting results for IMDC favorable risk and/or inter-
mediate+poor risk groups were included. A Bayesian NMA with fixed-effect models was
performed to indirectly compare P+L to alternate therapies using sunitinib as the common
comparator. Hazard ratios (HRs) for OS and PFS were calculated with 95% credible intervals
(CrIs). The NMAs assuming constant hazard ratios (HRs) for OS and PFS were performed for all
IMDC risk group categories. For the proportion of patients experiencing response, a binomial
likelihood and logit link were used, and relative effects were expressed as odds ratios (OR).
Results: For the IMDC favorable risk subgroup, P+L demonstrated statistically significant
increase in ORR compared to nivolumab + ipilimumab (N+I) (OR=5.35; 95% CrI: 2.59, 11.41)
and nivolumab (OR=8.41; 95% CrI: 1.84, 43.77). For PFS, P+L resulted in a statistically signif-
icant improvement in PFS compared to N+I (HR=0.31, 95% CrI: 0.17-0.56). For OS, no signif-
icant differences were observed compared to other alternatives in the network. For the IMDC
intermediate+poor risk subgroup, P+L demonstrated statistically significant increase in ORR
compared to nivolumab+ cabozantinib (N+C) (OR=1.77; 95%CrI: 1.02, 3.10), N+I (OR=3.15; 95%
CrI: 1.94, 5.10), and nivolumab + ipilimumab + cabozantinib (N+I+C) (OR=2.34; 95% CrI: 1.34,
4.12), pembrolizumab + axitinib (P+A) (OR=2.65; 95%CrI: 1.57, 4.44) and nivolumab (OR=4.68;
95%CrI: 1.84, 12.02). For PFS, P+L resulted in a statistically significant improvement compared
to N+I (HR=0.59; 95% CrI: 0.41, 0.84) (P+A) (HR=0.64; 95% CrI: 0.44, 0.93), and avelumab +
axitinib (A+A) (HR=0.65; 95%CrI: 0.46, 0.93). For OS, no significant differences were observed
compared to other alternatives in the network. Conclusions: PFS analysis favored P+L over all
alternative therapies in the network in favorable or intermediate+poor IMDC risk groups. ORR
analysis favored P+L over all alternative therapies in the network in intermediate+poor IMDC
risk groups. No significant difference in OS was observed between P+L and other alternative
therapies in the network. Research Sponsor: Merck & Co., Inc.
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Pembrolizumab plus lenvatinib (P+L) versus alternate therapies in first-line (1L) for
advanced renal cell carcinoma (aRCC): A network meta-analysis (NMA).

Kevin Yan, Pratik Rane, Manuela Schmidinger, Avivit Peer, Eric Druyts, Joseph E. Burgents, Murali Sundaram; Pharmalytics Group, Vancouver, BC, Canada; Merck & Co.,
Inc., North Wales, PA; Department of Urology, Comprehensive Cancer Center, Medical University of Vienna, Vienna, Austria; Rambam Health Care Campus, Haifa, Israel;
Merck & Co., Inc., Rahway, NJ; Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA, North Wales, PA

Background: Patientswith advanced renal cell carcinoma (aRCC) have poor prognosis resulting
in significant burden. In the KEYNOTE-581/CLEAR trial, pembrolizumab plus lenvatinib (P+L)
as 1L therapy showed statistically significant and clinicallymeaningful improvements in overall
survival (OS), progression-free survival (PFS), and overall response rate (ORR) versus sunitinib
in patientswith aRCC. ThisNMAsynthesized evidence from randomized clinical trials (RCTs) to
indirectly compare the relative treatment effects of P+L vs alternate therapies in treatment-
näıve aRCC. Methods: A systematic literature review was conducted to identify systemic
therapies in 1L aRCC. A Bayesian NMA with fixed-effect models was performed to indirectly
compare P+L to alternate therapies using sunitinib as the common comparator in 1L aRCC.
Hazard ratios (HRs) for OS and PFS were calculated with 95% credible intervals (CrIs). NMAs
assuming constant hazard ratios (HRs) and time-varying HRs were performed for OS and PFS.
For the proportion of patients experiencing response, a binomial likelihood and logit link were
used, and relative effects were expressed as odds ratios (OR). Results: A total of 33 unique RCTs
met the inclusion criteria and were included in the analyses. The constant HR analysis resulted
in no significant differences in OS between P+L and alternatives in network. Results showed
statistically significant higher ORR for P+L compared to nivolumab + ipilimumab (N+I)
(OR=3.19; 95% CrI: 2.14, 4.82) and pembrolizumab + axitinib (P+A) (OR=1.84; 95% CrI: 1.21,
2.80). The analysis also favored P+L over nivolumab + cabozantinib (N+C) (OR=1.35; 95% Crl:
0.86, 2.12) and avelumab + axitinib (A+A) (OR=1.46; 95% Crl: 0.96, 2.23), but was not
statistically significant. The constant HR analysis showed that P+L resulted in a statistically
significant improvement in PFS compared to N+I (HR=0.55; 95% CrI: 0.40, 0.75), A+A
(HR=0.68; 95% Crl: 0.49, 0.96) and P+A (HR=0.69; 95% CrI: 0.51, 0.94). The analysis also
favored P+L over N+C (HR=0.81; 95% Crl: 0.58, 1.14), but was not statistically significant.
Conclusions: NMA indicates P+L has higher ORR and improved PFS compared to other
regimens in 1L aRCC. No significant differences in OS were observed between P+L and com-
peting interventions. Research Sponsor: Merck & Co., Inc.
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Key parameters that influence surgical strategy in localised kidney cancer.

MaksymPikul, Axel Heidenreich, Eduard Stakhovsky, Sofiya Semko, David A. Pfister, Oleg Voylenko, Pia Paffenholz, Oleksii Kononenko, Iuriy Vitruk, Oleksandr Stakhovskyi;
Department of Urology, University Hospital of Cologne, Cologne, Germany; National Cancer Institute of Ukraine, Kyiv, Ukraine; Department of Urology, Uro-Oncology, Robot
Assisted and Reconstructive Urologic Surgery, University of Cologne Faculty of Medicine and University Hospital Cologne, Cologne, Germany

Background:The goal of this studywas to select the key factors affecting choice between radical
nephrectomy (RN) and partial nephrectomy (PN) for patients with localized RCC based on
clinical and nephrometry data.Methods: A special retrospective cohort study was conducted in
National Cancer Institute of Ukraine, which results were further validated on patient dataset in
urological department of University Clinic of Cologne. The Institutional Review Boards and the
local ethics committees of both high-volume centres approved the study. The main nephr-
ometry parameters of tumor location in the kidney were analysed according to the R.E.N.A.L
nephrometry score. The remaining functional parenchymal volume (RFPV) was calculated
using the special formula. To determine the relationship between the risk of RN or PN, the
multivariate predictive modellingmethod containing 12 parameters was used (Artificial Neural
Networks [ANN]). Data validation based on referential centre experience using ROC-curve
analysis to detect clinical applicability of the null hypothesis was performed. Results: Based on
the analysis, for polary and laterally located tumors, the risk of RN was conditioned only by
RFPV. The average critical value of RFPV for polar lesions was X6crit = 58% (in X6 , X6crit, RN
was predicted); for lateral tumors - X6crit = 67% (in X6, X6crit, RN was predicted). For medial
location, the risk of RNonly depended on the tumor size. Average critical value of the tumor size
in the medial location was X7crit = 38 mm (in X7 . X7crit, RN was predicted). Based on the ROC
curve comparison, there were no statistically significant differences between the AUCLin_12 and
AUCMLP_3 (p = 0.12); thus, the reduced amount of the factor indicators from 12 to 3 did not
worsen the model predictive qualities. Designed during primary analysis hypothesis was
successfully validated in a referent centre on the cohort of 300 patients. Out of the cohort -
14 (4.6%) patients experienced false positive/negative outcome, which resulted in a radical/
partial nephrectomy out of the hypothesis margins. Predictive model is characterized by high
sensitivity (95.2%) and specificity (95.4%) in selecting patients for partial nephrectomy.
Conclusions: For the polar and lateral tumor locations, the functioning parenchymal volumes
of over 58 and 67% respectively serve as PN indications. However, for the medial lesions, the
primary PN indication is a tumor size less than 38 mm. Research Sponsor: None.
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Impact of renin-angiotensin system inhibitors on response to PD1/L1 inhibitors in
patients with metastatic renal cell carcinoma (mRCC).

Kathryn Fortune, Soham Ali, Jack Masur, Paul Vincent Viscuse, Michael Edward Devitt, Robert Dreicer, William Paul Skelton; University of Virginia, Charlottesville, VA;
University of Virginia Medical Center, Charlottesville, VA; University of Virginia Comprehensive Cancer Center, Charlottesville, VA; University of Virginia School of Medicine,
Charlottesville, VA

Background:The renin-angiotensin system (RAS), traditionally associatedwith bloodpressure
regulation and fluid balance, also plays a role in tumor development and growth among several
cancer types. Renin-angiotensin system inhibitors (RASI), such as angiotensin converting
enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARBs), have been shown in
studies of variousmalignant neoplasms tobe associatedwith improvedoutcomes. Inmetastatic
urothelial cancer, the use of ACEI and ARBs has been associated with higher rates of tumor
regression among patients (pts) receiving immunotherapy (IO) with PD1/L1 inhibitors. One
potential mechanistic explanation is RASI-induced downregulation of TGF-beta, for which
high expression is a knownmechanismofPD1/L1 inhibitor resistance.While thedevelopment of
novel IO therapies has changed the treatment landscape for mRCC, only one study to date has
examined the impact of RAS inhibition in pts with mRCC receiving IO. We hypothesized that
concurrent RASI in pts with mRCC receiving IO is associated with increased tumor regression.
Methods: We conducted a retrospective analysis of pts with mRCC receiving immunotherapy
as a first or second line of treatment from 2016-2023 at the University of Virginia. A logistic
regressionmodel was used to evaluate the impact of concurrent RASI on tumor regression. The
primary endpoint in this study was any regression of tumor on imaging. Results: Data were
available for 147 pts with mRCC who received IO as a first- (n=104, 70.7%) or second- (n=43,
29.3%) line treatment. 52 pts (35.4%) received ACEI/ARBs during IO; 42 pts (40.4%) who
received IO as first-line treatment were on ACEI/ARBs and 10 patients (23.2%) who received IO
as a second-line treatment were on ACEI/ARBs. Analysis showed that pts who received ACEI or
ARBs during IO were more likely to have tumor regression compared to pts who were not on
concurrent RASI (OR 7.43 [95% CI 2.70-23.53], p=0.0002). This held true regardless if pts
received IO as a first-line (OR 6.02 [95%CI 1.84-23.38], p=0.005) or second-line (OR 9.71 [95%
CI 1.51-122], p=0.032) treatment. Conclusions: Our hypothesis generating study suggests that
in our RCC population the concurrent use of RASI in pts withmRCC receiving IO was associated
with a significantly increased likelihood of tumor regression. These findings highlight the
potential therapeutic advantage of RASI in combination with IO for mRCC pts. Further explo-
rationof this association iswarranted inprospective studies to improve treatment outcomes for
this patient population. Research Sponsor: None.

Association of ACEI/ARB with tumor regression.

Dataset Variable Level Odds Ratio (95% CI) P

All Data ACEI or ARB Yes 7.43 (2.70-23.53) ,0.001
No N/A N/A

IO First Line ACEI or ARB Yes 6.02 (1.84-23.38) 0.005
No N/A N/A

IO Second Line ACEI or ARB Yes 9.71 (1.51-122) 0.032
No N/A N/A
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The role of cytoreductive nephrectomy (CN) in the immune checkpoint inhibitor (ICI)
era of metastatic renal cell carcinoma (mRCC): A systematic review and individual
patient data (IPD) meta-analysis of 2319 patients.

Dimitrios Makrakis, Pavlos Msaouel, Jose A. Karam, Stepan M. Esagian; Department of Medicine, NYC Health + Hospitals/Jacobi, Albert Einstein College of Medicine,
Bronx, NY; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; Department of Urology, The University of
Texas MD Anderson Cancer Center, Houston, TX

Background: The combination of CN and systemic therapy has been established as one of the
mainstay treatments for mRCC during the targeted therapy era. However, the role of CN in the
ICI era remainsunclear.Methods:Weperformed a systematic searchof theMEDLINE, EMBASE,
and Web of Science databases until August 26th, 2023, for studies comparing the combination
of CN+ ICI vs. ICI alone inmRCC. Using publishedKaplan-Meier overall survival (OS) curves, we
reconstructed IPD and then performed one-stage and two-stage meta-analyses with both
parametric and non-parametric effect estimates. To account for immortal time bias, we
performed 6-month and 12-month landmark analyses. We also performed a subgroup analysis
according to ICI line of treatment. The risk of bias was assessed using the ROBINS-I tool.
Results: We identified eight retrospective cohort studies fulfilling our inclusion criteria. Only
two out of eight studies adjusted for immortal time bias and none of them adequately adjusted
for all predetermined confounding factors. A total of 2319 (1264 CN + ICI and 1055 ICI only)
patientswere included in our analysis. Patients inCN+ ICI groupwere younger (median age58.2
vs. 62.8), had lower proportions of non-clear cell histology (8.8% vs. 15.2%), $2 metastatic
sites (60.0% vs. 68.5%), livermetastases (9.0% vs. 21.9%), and poor IMDC risk score (21.7% vs.
43.9%), but had higher proportions of sarcomatoid histology (15.6% vs. 10.6%) and $2nd line
treatment (38.1% vs. 17.1%). The combination of CN+ ICIwas associatedwith superior OS in the
one stage (HR: 0.45, 95% CI 0.38–0.52), 6-month landmark (HR: 0.45, 95% CI 0.37–0.54), 12-
month landmark (HR: 0.50, 95% CI 0.31–0.50) and two-stage (HR: 0.38, 95% CI 0.29–0.49)
meta-analyses. Similarly, the combination of CN + ICI was associated with superior OS in the
subgroup of patients receiving first-line ICI (HR 0.39, 95% CI: 0.30–0.48). Conclusions: The
combination of CN + ICI for mRCC may be associated with superior OS compared to ICI alone,
but currently available data are subject to selection bias. More studies, including well-designed
randomized controlled trials, are needed to determine the role of CN in the ICI era. Research
Sponsor: None.

Analysis Outcome Measure Value 95% CI p-value

One-stage meta-analysis HR 0.45 0.38–0.52 ,0.001
One-stage meta-analysis (6-month landmark) HR 0.45 0.37–0.54 ,0.001
One-stage meta-analysis (12-month landmark) HR 0.50 0.31–0.50 ,0.001
Two-stage meta-analysis HR 0.38 0.29–0.49 ,0.001
1-year life expectancy difference Months 1.05 0.74–1.35 ,0.001
1-year life expectancy ratio Ratio 1.11 1.07–1.14 ,0.001
3-year life expectancy difference Months 7.12 5.75–8.48 ,0.001
3-year life expectancy ratio Ratio 1.36 1.28–1.44 ,0.001
First-line ICI only (6-month landmark) HR 0.39 0.30–0.48 ,0.001
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Effect of dipeptidyl protease 4 (DPP4) inhibitors on progression-free survival in
patients with metastatic renal cell carcinoma: A single-center retrospective
analysis.

Soham Ali, Kathryn Fortune, Jack Masur, Paul Vincent Viscuse, Michael Edward Devitt, Robert Dreicer, William Paul Skelton; University of Virginia Medical Center,
Charlottesville, VA; University of Virginia, Charlottesville, VA; University of Virginia Comprehensive Cancer Center, Charlottesville, VA; University of Virginia School of
Medicine, Charlottesville, VA

Background:Dipeptidyl peptidase IV (DPP4) is a cell surface receptorwith exopeptidase activity
that is expressed on most cell types, and possesses numerous substrates including growth
factors, chemokines, and vasoactive peptides. These effects have implicated DPP4 in tumor
growth and metastasis. Prior SEER-Medicare and retrospective studies have suggested an
association between DPP4 inhibition and increases in both progression-free survival (PFS) and
overall survival (OS) in patientswith colorectal and lung cancers. Similar studies have shownno
associatedOSbenefit fromDPP4 inhibition in breast or pancreatic cancers, and increasedOSbut
not PFS in prostate cancer. However, no studies to date have explored the impact of DPP4
inhibitors (DPP4i) in renal cell carcinoma (RCC). Thus, in this study we present a first-time
analysis examining the impact of DPP4i use on PFS in patients with metastatic RCC and type 2
diabetes mellitus. Methods: We performed a single-center retrospective analysis of patients
with diabetes andmetastatic RCC at University of Virginia. The control group included patients
who were on metformin, a sulfonylurea or SGLT2 inhibitor during treatment for metastatic
RCC, while the study group included those whowere taking a DPP4i with or withoutmetformin
and other diabetesmedications during treatment. The primary and secondary endpoints of this
study were PFS and OS, respectively. Results: Fifty-nine patients were eligible for the study, 11
ofwhomwere taking aDPP4iwith orwithout other diabeticmedications during RCC treatment,
while 48 were taking metformin with or without other non-DPP4i medications. Cancer pro-
gression occurred in 81.8% of patients in the DPP4i group compared to 66.7% of patients in the
control group with an odds ratio of 1.58 (95% CI: 0.672-3.71), p = 0.57. No statistically
significant difference on PFS (HR: 1.60; 95% CI: 0.75-3.43; p = 0.24) or OS (HR of death:
0.73; 95%CI: 0.27-1.97; p = 0.52)was found in this study.Conclusions:This retrospective study
explored the effect of DPP4i on outcomes in patients with metastatic RCC and diabetes. While
DPP4i have been shown in previous SEER-Medicare and retrospective studies to have favorable
effects on PFS and OS in certain cancers such as colorectal and lung, the results of this study
suggest that DPP4i do not confer clinical benefit in patients with RCC, similar to pancreatic and
breast cancers. Given the small sample size in this study, larger studies are warranted to better
elucidate the effect of DPP4i in metastatic RCC as well as the mechanisms underlying differ-
ential tumor response to these agents. Research Sponsor: None.
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Cytoreductive nephrectomy in patients with metastatic renal cell carcinoma treated
with immunotherapy: A systematic review and meta-analysis.

Fengnian Zhao, Junru Chen, Haoyang Liu, Hao Zeng; Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengdu, China

Background: lmmunotherapy is changing the treatment of patients with metastatic renal cell
carcinoma (mRCC). In recent years, many immune checkpoint inhibitors (ICls) have been
introduced, and ICl-combination therapies have changed the treatment landscape for patients
with mRCC. However, the role of cytoreductive nephrectomy (CN) in patients with mRCC
receiving ICls is not clear. We aimed to assess the role of ICl-combination therapies in patients
receiving /not receiving CN. Methods: PubMed, Embase, and Cochrane Library databases were
searched for English-language clinical trials, cohort studies, and case-control studies evalu-
ating OS in patients with mRCC who underwent /did not undergo CN (end-of-search date: 1
April 2023). The hazard ratio [HR] and 95% confidence interval [CI] for OS obtained by
multivariate analysis were extracted and aggregated. Meta-analysis was performed using
Review manager 5.4.1, and p,0.05 was defined as a statistical significance. Results: Eleven
studies met the eligibility criteria. Receiving CN+ICI combination therapy was associated with
significantly better OS than patients receiving ICI combination therapy alone (HR: 0.56，95%
CI: 0.46-0.69, P , 0.001). In subgroup analyses, thinking about the number of lines for
immunotherapy, CN provided OS benefit when immunotherapy was used as either first-line
(HR: 0.54, 95% CI: 0.41-0.70, P, 0.001) or non-first-line treatment (HR: 0.59, 95% CI: 0.44-
0.81, P = 0.001). In terms of tumor pathologic type, CN also provided OS benefit no matter the
pathologic typewas only clear cell renal cell carcinoma (ccRCC) (HR: 0.52, 95%CI: 0.28-0.95, P
= 0.03) or not (HR: 0.54, 95% CI: 0.39-0.75, P, 0.001). For the choice of drugs, CN provided OS
benefits with nivolumab/nivolumab + ipilimumab (HR: 0.50, 95% CI: 0.32-0.79, P = 0.003) or
immunotherapy combined with tyrosine kinase inhibitors (HR: 0.59, 95% CI: 0.48-0.73, P ,

0.001). About the timing of CN, CN also provided OS benefit when performing before immu-
notherapy (HR: 0.63, 95% CI: 0.54-0.73, P, 0.001) or no strictly restricted (HR: 0.49, 95% CI:
0.33-0.74, P = 0.0007). Conclusions: CN brings good effect on OS inmRCC patients treatedwith
ICI-combination therapies. In ICI-combination therapy era, the role of CN still deserves
attention. Research Sponsor: National Natural Science Foundation of China; 1.3.5 project for
disciplines of excellence, West China Hospital, Sichuan University; Science and Technology
Support Program of Sichuan Province; Clinical and Translational Medicine Research Project,
Chinese Academy ofMedical Sciences; Beijing Bethune Charitable Foundation; Beijing Bethune
Charitable Foundation; Postdoctoral Research andDevelopment FundofWest ChinaHospital of
Sichuan University.
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UNICAB: Cabozantinib in locally advanced or metastatic non-clear cell renal cell
carcinoma post immunotherapy or in those unsuitable for immunotherapy (ANZUP
1802).

David William Pook, Carole A. Harris, Emma Link, Jeffrey C. Goh, Francis Parnis, Howard Gurney, Ganessan Kichenadasse, Craig Underhill, Javier Torres, Felicia Roncolato,
Andrisha Jade Inderjeeth, Ciara Conduit, Margaret Mary McJannett, Ian D. Davis, Craig Gedye, The Australian and New Zealand Urogenital and Prostate Cancer Trials Group
(ANZUP); Monash Cancer Centre, Clayton, Australia; St George Hospital and University of New South Wales, Sydney, Australia; Centre for Biostatistics and Clinical Trials,
Peter MacCallum Cancer Centre, Melbourne, Australia; Royal Brisbane and Women’s Hospital, Herston, QLD, Australia; Adelaide Cancer Center, Kurralta Park, Australia;
Faculty of Medicine, Health and Human Sciences, Macquarie University, Sydney, NSW, Australia and Crown Princess Mary Cancer Centre, Westmead Hospital, Macquarie
Park, Australia; Southern Oncology Clinical Research Unit, Bedford Park, South Australia, SA, Australia; Border Medical Oncology, East Albury, Australia; Goulburn Valley
Health, Shepparton, VIC, Australia; NHMRC Clinical Trials Center, The University of Sydney, Sydney, NSW, Australia; Peter MacCallum Cancer Centre, Melbourne, VIC,
Australia; ANZUP Cancer Trials Group, Camperdown, NSW, Australia; Eastern Health Clinical School, Monash University and Eastern Health, Melbourne, Australia; ICON
Cancer Center, Adelaide, Australia

Background: Rare variant non-clear cell renal cell cancer (nccRCC) have diverse biology and
therapeutic response. Immune checkpoint immunotherapy (ICI) can benefit some people with
nccRCC, but many experience progression. We sought to test cabozantinib (C) in people with
nccRCC refractory to, or unsuitable for ICI. Methods: Eligible participants (pts) had advanced/
metastatic nccRCC with good ECOG PS (,2) and either prior treatment with ICI or were
unsuitable for ICI due to a contraindicating autoimmune disorder. Pts with urothelial or
collecting duct tumour were excluded. Eligible pts started C at 60mg per day with dose
modifications as required. Clinical cycles were 28 days and radiological assessment occurred
8-weekly for 12 months. Pts could then continue C via an access program. Results: 33 pts with
nccRCCwere recruited fromMar 2019 to Dec 2022. Recruitment was influenced by the COVID19
pandemic. Two pts were found ineligible (brain metastasis, concurrent CYP3A4 inducer). Pts
tumour histology included papillary type 1 (10), chromophobe (7), papillary type 2 (4), Xp11
translocation (3) and other histologies (7). 24 pts had received prior ICI, mostly nivolumab
alone (17) or anti-PD1-antibodies in combination with other agents (anti-CTLA4, anti-TIGIT).
Median duration of therapy was 9 cycles. 17 pts ceased for unacceptable toxicity or disease
progression and 12 pts completed the 12 months of treatment, with 2 remaining on trial
treatment at time of analysis. A partial response was seen 7/31 (22%) pts overall, including
7/24 pts with prior ICI and 0/7 pts unsuitable for ICI. Median treatment duration was 7.5 cycles
(range 2-12) in pts with prior ICI treatment, and 11 cycles (range 2-12) in pts unsuitable for ICI.
90% of pts required dose reduction, most often due to fatigue, hypertension, diarrhoea and
hand-foot syndrome, with a mean C dose of 46mg/day. No new safety signals were observed.
Conclusions: C is an active treatment for people with nccRCC previously treated with ICI, with
similar toxicity to previous reports in other cancers. Pts unsuitable for ICI may have poorer
outcomes for C therapy in nccRCC. Further follow-up will determine duration of response and
overall survival. Clinical trial information: NCT03685448. Research Sponsor: IPSEN; Cancer
Council Australia; The Australian andNewZealandUrogenital and Prostate Cancer Trials Group
(ANZUP).
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Outcomes and prognostic factors of first-line combination of immune checkpoint
inhibitors (ICIs) and tyrosine kinase inhibitors (TKIs) in TFE3-rearranged renal cell
carcinoma.

Junjie Zhao, Yanfeng Tang, Xu Hu, Junru Chen, Haoyang Liu, Haolin Liu, Jiayu Liang, Xingming Zhang, Jinge Zhao, Pengfei Shen, Zhenhua Liu, Guangxi Sun, Hao Zeng;
Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengdu, China; West China Hospital, Sichuan University, Chengdu, China

Background: Due to the rarity of TFE3-rearranged renal cell carcinoma (TFE3-rRCC) and the
poor understanding of its underlying mechanisms, the clinical treatment landscape in TFE3-
rRCC is largely undefined. Hence, the optimal therapy for TFE3-rRCC remains to be determined.
The diversity of fusion partners leads to the high heterogeneity of TFE3-rRCC, yet no studies
have compared responses of patients with different fusion partners to systemic treatment.
Methods: Data were collected retrospectively from our institution. Patients with metastatic
TFE3-rRCC were eligible. Kaplan-Meier survival analysis and univariate and multivariate
analysis were performed to compare survival outcomes. RNA-seq was performed to determine
fusion partners and explore the transcriptomic features. Results: A total of 38 patients with
metastatic TFE3-rRCC were enrolled in this study. The fusion partners were identified in 33
(87%) patients. Patients receiving first-line ICI plus TKI had longer PFS than those not
receiving first-line ICI plus TKI (median PFS: 11.5 vs. 5.1 months, P=0.098). Subgroup analysis
demonstrated that patients with ASPSCR1-TFE3 fusion significantly benefited from ICI plus
TKI (PFS HR: 0.068, 95% CI: 0.008-0.609, P=0.016), whereas no improvement in PFS was
observed in patients with other fusions. Univariate and multivariate cox regression analysis
further demonstrated that besides IMDC risk score, ASPSCR1-TFE3 fusion could also serve as an
independent prognostic factor for PFS in patients receiving first-line ICI plus TKI. Among
patients receiving ICI plus TKI, those with ASPSCR1-TFE3 fusion had longer PFS than those
with other fusions (median PFS: not reached vs. 6.5 months, P=0.01). Transcriptomic data
revealed that ASPSCR1-TFE3 fusion rearranged RCC harbored higher angiogenesis activity.
Additionally, decreased infiltration of immunosuppressive M2-phenotype macrophages and
Tregs was observed in tumors with ASPSCR1-TFE3 fusion. Conclusions: Metastatic TFE3-
rearranged RCC patients with ASPSCR1-TFE3 fusion could benefit from ICI plus TKI. Higher
angiogenesis activity and decreased infiltration of immunosuppressive cells were observed in
tumors with ASPSCR1-TFE3 fusions, which may explain the clinical outcome. Research Spon-
sor: The Natural Science Foundation of China; China Postdoctoral Science Foundation; Re-
search Foundation for the Postdoctoral Program of Sichuan University; 1.3.5 project for
disciplines of excellence, West China Hospital, Sichuan University; Science and Technology
Support Program of Sichuan Province; The Natural Science Foundation of Si Chuan Province;
Natural Science Foundation of Sichuan Province; Post-Doctor Research Project, West China
Hospital, Sichuan University.
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An observational multicenter French study on unanswered questions in patients
with advanced renal cell carcinoma (aRCC) treated with cabozantinib: OCTOPUS.

Constance Thibault, Loic Mourey, David Pasquier, Jean-Christophe Bernhard, Marion Boissier, Valérie Perrot, Laurence Albiges; Hôpital Européen Georges Pompidou,
Institut du Cancer Paris CARPEM, AP-HP Centre, Université de Paris Cité, Paris, France; Institut Claudius Regaud/IUCT-Oncopole, Toulouse, France; Academic Department
of Radiation Oncology, Centre Oscar Lambret, Lille, France; CHU Bordeaux, Bordeaux, France; Ipsen, Boulogne-Billancourt, France; Gustave Roussy, Université Paris Saclay,
Paris, France

Background: Real-world studies with cabozantinib in aRCC have investigated its effectiveness
and tolerability in routine practice, but questions remain unanswered including: Activity of
systemic therapies after progression on Cabozantinib, patterns of long-responders and use in
elderly patients. Methods: OCTOPUS study (NCT05444933) is a retrospective study of all
consecutive patients (pts) treated with cabozantinib 2nd line (2L) for aRCC from March 2018
to March 2021 in 26 French centers. Pre-defined analysis included: descriptive analysis of
Cabozantinib 2L regimen, activity of subsequent line (defined by treatment duration), patterns
of long-term responders (defined as duration of cabozantinib more than 12months in patients
with complete, partial response or stable disease); and in elderly pts (.75 years). Results: In
total, 252 patients were included. Median age was 63 years (20-86), 84.1% had clear-cell
histology. At Cabozantinib 2L initiation, among 69 patients with available IMDC score, IMDC
risk was favorable/intermediate/poor in 13.0 %, 49.3% and 37.7 % of the cases, respectively.
Patients had anECOGPSof 1 (45.8%)or 2 (25.8%). Bone, liver andbrainmetastasis (mets),were
present in 130 (52.0%), 69 (27.6%) and 34 (13.6%) patients, respectively. 102 (40.5%) pts had 3
or more mets sites and 167 (66.3%) pts had a prior nephrectomy. 154 (61.1%) pts were
pretreated with a tyrosine kinase inhibitor (TKi) based regimen and 94 (37.3%)were pretreated
with an immunotherapy (IO) based regimen. Results are reported in the table. 157 patients
received a 3rd line (3L) treatment after cabozantinib: nivolumab (55.4%) or a VEGFR TKI
(26.1%) including axitinib (85.4%). In this subgroup, the median duration of treatment
(DOT)andmedianprogression free survival (PFS)were respectively8.2monthsand8.0months,
with a disease control rate (DCR) of 80.3 % for Cabozantinib 2L. Conclusions: We reported the
pattern of use of Cabozantinib in RWE, highlighting feasibility in elderly and long-term
exposure in long responders as well as subsequent therapy activity. Research Sponsor: None.

n
DOT (months)
median (95%CI)

PFS (months)
median (95%CI) DCR (%)

Overall population 252 7.4
(6.1 - 8.5)

6.9
(5.7-8.2)

76.9

Long responders 72 19.3
(16.6 - 23.4)

16.1
(14.3 – 18.6)

100

Elderly (>75 years) 37 7.3
(4.8 – 10.9)

5.7
(4.7 – 10.1)

80.0

RENAL CELL CANCER



431 Poster Session

Immune-related adverse events (irAEs) and the association with clinical outcomes
in advanced genitourinary cancers treated with immunotherapy: A systematic
review and meta-analysis.

Yaowen Zhang, Junru Chen, Guangxi Sun, Xingming Zhang, Hao Zeng; West China Hospital, Sichuan University, Chengdu, China; Department of Urology, Institute of
Urology, West China Hospital, Sichuan University, Chengdu, China

Background: The approval of several immune checkpoint inhibitors (ICIs) for the treatment of
advanced genitourinary cancers has resulted in a significant revolution in the management of
urological tumors. This study investigated the profile of the irAEs and evaluated the association
between irAEs and clinical outcomes in the patients with advanced genitourinary cancers
treated with ICIs. Methods: We conducted a comprehensive search of online databases up to
April 2023 to identify eligible studies. We extracted the type, grade, and frequency of irAEs, the
hazard ratios(HRs) and corresponding 95% confidence intervals (95%CIs) for overall survival
(OS) and progression-free survival (PFS), raw data or the odds ratios (ORs) and corresponding
95% confidence intervals (95%CIs) for objective response rate (ORR) and disease control rate
(DCR). RevMan5.3 software was used to calculate pooled results. Results: A total of 21 studies
with 4779 patientswere included. Of those, 13 studies investigated renal cell carcinoma (RCC), 6
studies investigated urothelial carcinoma (UC), and 2 investigated mixed population with RCC
or UC. The pooled overall incidence was 29.0% (95%CI: 28.0%-30.0%) for any-grade irAEs in
RCC and UC and 13.0% (95%CI: 11.0%-14.0%) for grade$3 irAEs. Furthermore, the HRs for OS
andPFS in advanced genitourinary cancer patientswith versuswithout irAEswere 0.45 (95%CI:
0.40-0.51, p , 0.001) and 0.41 (95%CI: 0.31-0.55, p , 0.001), respectively. The ORs for overall
ORR and DCR in advanced genitourinary cancer patients with irAEs versus without irAEs were
3.65 (95%CI: 3.03-4.39, p, 0.001) and 4.19 (95%CI: 2.94-5.97, p, 0.001), respectively. In the
subgroup analysis, we also observed a positive association between the occurrence of irAEs and
improved treatment outcomes inUCandRCC, respectively. Specifically, patientswith skin irAEs
showed abetter OS, patientswith skin irAEs and thyroid disfunctionwere associatedwith better
PFS. Conclusions: Our study provides a comprehensive overview of irAEs in advanced geni-
tourinary cancers treated with immunotherapy. Our findings suggest that the occurrence of
irAEs could be a favorable prognostic factor for advanced genitourinary cancer patients treated
with ICIs. Research Sponsor: None.
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Regulatory approvals for genitourinary (GU) cancer by the Food and Drug
Administration (FDA) and European Medicines Agency (EMA) over 20 years
(2003-2023).

Sanjay Khanna, Naveed Sarwar, Reece Caldwell, Jonathon Krell, David Joseph Benjamin, Matthew James Hadfield, Ali Raza Khaki, Jeremy Lyle Warner, Mark Lythgoe;
Imperial NHS Trust, London, United Kingdom; Imperial College NHS Trust, London, United Kingdom; Hoag Family Cancer Institute, Newport Beach, CA; Rhode Island
Hospital, Brown University, Providence, RI; Stanford University, Stanford, CA; Brown University, Providence, RI; Imperial College, London, United Kingdom

Background: The past 2 decades has witnessed a transformation in the GU cancer therapy
armamentarium. In this study, we analysed GU cancer therapy approvals (initial & supple-
mental) by the two largest global regulators (EMA and FDA) by evaluating approval timing,
labels, biomarker requirements and drugwithdrawal(s).Methods:A cross-sectional analysis of
approved drugs and indications made for GU cancer medicines from each regulatory database
from 2003-2023 was performed. We compared new approved therapies, indications and bio-
marker requirements. Results: The FDA approved 40 new therapies, corresponding to 57
indications, with 2 withdrawals. The EMA approved 33 new therapies, corresponding to 43
indications with 1 withdrawal. Overall, the FDA approved new GU cancer therapies 128 days
earlier (table). In renal cell carcinoma (RCC), the FDA approved 14 new therapies across 18
indications, compared to 14 new therapies across 16 indications for the EMA. The FDA approved
new RCC therapies 113 days earlier than the EMA. For concomitant approvals the FDA label was
broader for 5 indications, more restrictive for 2 and equivocal for 9. In urothelial cancer (UC),
the FDA approved 9 new therapies across 14 indications, compared to 7 new therapies across 7
indications for the EMA. The FDA approved newUC therapies 110 days earlier than the EMA. For
concomitant approvals, the FDA label was broader for 4 indications and equivocal for 3. In
prostate cancer (PC), the FDA approved 17 new therapies across 25 indications, compared to 12
new therapies across 20 indications for the EMA. The FDA approved new PC therapies 157 days
earlier than the EMA. For concomitant approvals, the FDA label was broader for 2 indications
and equivocal for 18. Across GU cancer, 8 therapies (both FDA and EMA) had biomarker-based
eligibility with 3 notable differences in urothelial cancer: the EMA uniquely requires a PD-L1
combined positive score (CPS) $ 10 and PD-L1 $ 1% for pembrolizumab (platinum-ineligible)
andNivolumab (adjuvant), respectively. Although biomarker requirement was similar, the FDA
has withdrawn atezolizumab in UC unlike the EMA. Conclusions: Over the past 20 years, there
has been a substantial increase in new therapies to manage GU cancers. Patients in the US
typically have access tomorenew therapies, earlier and across broader indications than those in
Europe. However, a greater number of therapies are withdrawn after approval in the US.
Biomarker-eligibility is broadly similar,with somediscordance inUC. Research Sponsor: None.

Median Delay (days) Between FDA and EMAApproval (IQR) Withdrawn Therapies (regulator)

All 128.5 (66.75-279.5)
RCC 113 (66.75-143)
UC 110 (3.5-215) Atezolizuamb (FDA) & Durvalumab

(FDA)
PC 157 (39.5-279.5) Sipuleucel-T (EMA: Manufacturer)
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Outcomes of patients (pts) with advanced renal cell carcinoma (aRCC) treated with
cabozantinib (CABO) after lenvatinib plus pembrolizumab (LEN+PEM).

Jaime Ivan Haro-Silerio, Andrew Johns, Mohammad Jad Moussa, Mindy Wang, Emily Wang, Craig A. Kovitz, Matthew T Campbell, Eric Jonasch, Amishi Yogesh Shah,
Nizar M. Tannir; Baylor College of Medicine, Houston, TX; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston,
TX; The University of Texas MD Anderson Cancer Center, Houston, TX

Background: LEN+PEM is an approved first-line therapy for aRCC. In the CLEAR study, it
produced a 71% objective response rate (ORR), an 18% complete response rate, and improved
progression-free survival (PFS) and overall survival (OS) compared to sunitinib. CABO is
approved as second and later line therapy for aRCC. We explored the efficacy of CABO in pts
with aRCC after treatment with LEN+PEM. Methods: This is a retrospective study of pts with
aRCC who received CABO after LEN+PEM at our institution from 12/2019 to 8/2023. Demo-
graphics and clinical data were abstracted from the EMR. A blinded radiologist assessed tumor
response using RECIST v1.1. Wemeasured PFS, time on therapy (TOT) and OS from start date of
CABO. Results: 22 pts were analyzed (Table 1). Median follow up was 7.7 months (mo); 11 pts
received LEN+PEM on the HOPE 111 trial (NCT02501096). Among all 22 pts, 11 (50%) had a
partial response (PR), 5 (22.7%) had stable disease (SD), and 6 (27.3%) had progressive disease
(PD) on LEN+PEM. Median TOT with LEN+PEM was 7.4 mo (range: 1.8-29). 20 pts (90.9%)
discontinued LEN+PEM due to PD, 1 pt (4.5%) due to fatigue, and 1 pt (4.5%) due to elevated
liver enzymes. 17 pts received CABO right after LEN+PEM; 3 pts received 1 line and 2 pts received
2 lines of therapy before CABO after LEN+PEM. Of 19 pts with evaluable radiographic response
on CABO, 1 pt had a PR (ORR 5.3%, PFS 16.1 mo) and 3 pts had SD for $6 mo. Median TOT with
CABO was 4.3 mo (range: 0.2-18.2); 13 pts (59.1%) took CABO for $4 mo, 7 pts (31.8%) took it
for $6 mo, of which 3pts receivedpalliative radiation andcontinued CABO therapy beyond PD.
Median PFS and median OS with CABO were 4.1 mo (range: 1.2-16.1) and 8.1 mo (range: 0.8-
22.5), respectively. At time of analysis, 4 ptswere still taking CABO (3 SD, 1 not yet evaluated); 15
pts discontinued CABO: 12 for PD, 1 for Grade 3 hand-foot skin reaction, 1 per pt request, and 1
for transition to hospice; 3 pts died during CABO therapy (bowel obstruction [1], COVID-19 [1],
cardiac arrest [1]). Adverse events attributed to CABO were consistent with published reports.
Conclusions: In this cohort of heavily pretreated pts who received CABO after LEN+PEM, CABO
demonstrated a modest clinical benefit in a minority of pts, underscoring the need to develop
effective novel therapies for aRCC. Research Sponsor: None.

Characteristics at CABO initiation.

Age at diagnosis
Median
(range)
Age at start of CABO
Median
(range)

54.8
35.9-78.8

58.8
39.2-81.0

Gender
Male 17 (77.3)

PS
0-1 17 (77.3)

Histology
Clear Cell
Variant

20 (90.9)
2 (9.1)

Prior Nephrectomy
None
Radical

9 (40.9)
13 (59.1)

IMDC risk
Intermediate
Poor

16 (72.7)
6 (27.3)

Sites of Metastasis

Median number of disease sites
(range)

Lung 19 (86.4), Nodal 17 (77.3),
Bone 14 (63.6), Brain 8 (36.4), Liver 13 (59.1)

4
1-7

Line of LEN+PEM
1L
2L
3L+
Median number of therapies before CABO
(range)

8 (36.4)
7 (31.8)
7 (31.8)

2
1-6

Starting Dose
20 mg
40 mg
60 mg

2 (9.1)
14 (63.6)
6 (27.3)
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Aphase 1 study of fianlimab (anti-LAG-3) in combinationwith cemiplimab (anti-PD-1)
in patients with advanced ccRCC.

Miso Kim, Raymond S. McDermott, Stephen K. Williamson, Byoung Chul Cho, Afshin Dowlati, Nehal J. Lakhani, Jyoti Malhotra, JohnM. Kaczmar, Kyriakos P. Papadopoulos,
Howard Safran, Raid Aljumaily, Jayakumar Mani, Fang Fang, Shuquan Chen, Mark Salvati, Israel Lowy, Matthew G. Fury, Karl Lewis; Seoul National University Hospital,
Seoul, South Korea; St Vincent’s University Hospital, Cancer Trials Ireland, Dublin, Ireland; University of Kansas Medical Center, Westwood, KS; Yonsei Cancer Center,
Yonsei University College of Medicine, Seoul, South Korea; University Hospitals Cleveland Medical Center, Cleveland, OH; START Midwest, Grand Rapids, MI; Rutgers
Cancer Institute of New Jersey, New Brunswick, NJ; MUSC Health University Medical Center, Charleston, SC; START San Antonio, San Antonio, TX; Lifespan Cancer
Institute, Rhode Island Hospital, Providence, RI; OU Health Stephenson Cancer Center, Oklahoma City, OK; Regeneron Pharmaceuticals, Inc., Tarrytown, NY

Background: Concurrent blockade of lymphocyte-activation gene 3 (LAG-3) may enhance
efficacy of anti–programmed cell death protein 1 (PD-1) therapies. We present safety and
clinical activity data froma Phase 1 study in patients with clear cell renal cell carcinoma (ccRCC)
treated with anti–LAG-3 (fianlimab) + anti–PD-1 (cemiplimab). Methods: Patients with
advanced or metastatic ccRCC who had received no more than 2 previous regimens of anti-
angiogenic therapywhowere anti–PD-1/PD-L1-näıve (cohort 3) or anti–PD-1/L1-experienced
with most recent dose within 3 months prior to screening (cohort 4) were eligible. All patients
were to receive fianlimab 1600 mg + cemiplimab 350 mg intravenously every 3 weeks for up to
24 months. Tumor measurements were performed by RECIST 1.1 every 6 weeks for 24 weeks,
then every 9 weeks. Results: 15 patients (median age: 64 years) each in cohort 3 and 4 (total
N=30) were enrolled and treated with fianlimab + cemiplimab as of 01 Nov 2022 data cutoff.For
cohorts 3 and 4 respectively, 80% and 87% of patients were male, and 40% and 87% were
White. All patients had prior cancer-related systemic therapy. 60% (9/15) and 93% (14/15) of
patients in cohorts 3 and 4 had $2 lines of prior therapies, respectively. For cohorts 3 and 4,
median treatment duration was 27 weeks and 18 weeks, and median follow-up was 13 months
and 24 months, respectively. Grade $3 treatment-emergent adverse events (TEAEs) occurred
in 53% and 33% of patients in cohorts 3 and 4, respectively. Serious TEAEs occurred in 33% and
13% of patients in cohorts 3 and 4, respectively. Treatment-related TEAEs (TRAEs) were
reported in 80% of patients in cohorts 3 and 60% of patients in cohort 4. The most common
TRAEs (any grade) were rash (27%) and infusion related reaction (grade 1 and 2) (27%) in
cohort 3 and fatigue (20%) in cohort 4. Grade$3TRAEs occurred in 27%of patients in cohorts 3.
Treatment was discontinued due to any TEAE in 3 patients in cohort 3 and 1 patient in cohort 4.
In cohort 3, there was one death. The patient was a 79-year-old woman with a history of
antiphospholipid syndrome who died from complications of biopsy-proven ischemic colitis
attributed to study treatment. RECIST 1.1-based investigator-assessed objective response rate
(ORR) was 20% (3 partial responses [PRs]) in cohort 3 and 7% (1 PR) in cohort 4. The disease
control rate (DCR)was 60%and 73% in cohorts 3 and 4, respectively. Kaplan–Meier estimation
of median progression-free survival was 4 months (95% confidence interval [CI], 1–10) in
cohort 3 and 4months (95% CI, 1–7) in cohort 4 patients. Duration of responses were 4, 7, and
26months in 3 responders in cohort 3; and6months in one responder in cohort 4.Conclusions:
Fianlimab + cemiplimab demonstrated promising signs of clinical activity with durable re-
sponses among patients with anti–PD-1/PD-L1-näıve (cohort 3) and anti–PD-1/L1-
experienced (cohort 4), with an acceptable safety profile. Clinical trial information:
NCT03005782. Research Sponsor: Regeneron Pharmaceuticals, Inc.
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Final results of a phase I trial of HERV-E TCR transduced T cells for the treatment of
HLA-A*11 patients with metastatic clear cell renal cell carcinoma (mccRCC).

Rosa Nadal, Stefan Barisic, Gina M. Scurti, Elena Cherkasova, Long Chen, Kristen Wood, Steven L. Highfill, Brian Wells, Georg Aue, Reem Shalabi, Thomas E. Hughes,
Xin Tian, Yifei Xu, Ashkan A. Malayeri, Robert N. Reger, Michael I. Nishimura, Richard W. Childs; National Heart, Lung, and Blood Institute, Bethesda, MD; Laboratory of
Transplantation Immunotherapy, Cellular and Molecular Therapeutics Branch, NHLBI, NIH, Bethesda, MD; Department of Surgery, Loyola University Chicago, Maywood, IL;
National Cancer Institute/National Institutes of Health, Bethesda, MD; Laboratory of Transplantation Immunotherapy, Cellular andMolecular Therapeutics Branch, National
Heart Lung and Blood Institute, National Institutes of Health, Bethesda, MD; National Institutes of Health Clinical Center Department of LaboratoryMedicine, Bethesda, MD;
National Institutes of Health, Bethesda, MD; National Institute of Health, Bethesda, MD

Background:Human endogenous retrovirus type E (HERV-E) is specifically expressed in ccRCC
providing a safe target for T cell-based therapies.We investigated T cells transducedwith a TCR
targeting HERV-E (HERV-E T cells) for the treatment of mccRCC. Methods: This first-in-
human study assessed the safety & efficacy of escalating doses of HERV-E T cells and
manufacturing/clinical endpoints correlative analysis. HLA-A*11+ mccRCC patients (pts) were
treated with a conditioning regimen, infusion of HERV-E T cells & IL-2. (NCT03354390).
Results:Nineteen of185 pts testedwere found to express HLA-A*11. 17 HLA-A*11 + pts enrolled
on the study: 3 pts on each DL1-3 & 6 pts on DL4. 2 pts did not receive HERV-E T cells given
disease progression during manufacturing period. Median age was 57 years. 86% received $ 3
prior systemic treatment (range 1-8). The manufacturing failure rate after first apheresis was
12%(n=2); bothmet target dose after second apheresis and repeat in vitro expansion. AllHERV-
E T cell products met release criteria for infusion including INF-g production in response to
HERV-E/HLA-A11-expressing tumor cells. Median HERV-E vector copy number (VCN) was 1.9.
No dose-limiting toxicities (DLT), off-target toxicities or treatment-related deaths occurred.
Pt#17 is onDLTmonitoring period. 7 pts completed the planned 14doses of IL-2 and all received
at least 8 doses. Reasons for IL-2 discontinuation: hemodynamic (57%), cardiovascular (28%),
pulmonary (28%), renal (14%) criteria & pts decision (14%). The best response was partial
response in 7% & stable disease at least 8 weeks in 29% pts. HERV-E mRNA expression was
detected in 5 primary & 9metastatic specimens. HERV-E T cells weremeasurable in circulation
post-dosing, with peak concentrations in the peripheral blood mononuclear compartment on
day(D)+7. [DL1: 0.3 %, DL2: 1.2%, DL3: 0.5%, DL4: 12.3%]. Median HERV-E T cell VCN showed
no correlation with HERV-E T cells peak concentration on D+4 & D+7. Conclusions: Proof of
concept that HERV-T cells can induce tumor regression without evidence of causing off-target
toxicities has been established by this trial. Infused HERV-E T cells were detectable transiently
in vivo and induce effector cytokine production. Our initial results support the further devel-
opment of HERV-E-directed therapies that focus onmethods to improve in vivo persistence of
TCR engineered T-cells and to target HERV-E antigens expressed on more commonly
expressed HLA alleles. Research Sponsor: None.

Dynamics of selected serum cytokines.

IFNg IL10 IL15 IL6 TNFa

Baseline 7.8 (3.9-2.9) 0.33 (0.2-0.3) 4.9 (4- 5.8) 6.1 (3.3-8.8) 3.3 (3.2-4.5)
D+4 325.8 (169.1-450.7) 10.31 (6.5-19.9) 102.8 (73.7-128.4) 34.6 (19.6-141.2) 10 (8.1-11.9)
D+7 146.4 (17.2-365.4) 18.38 (5.1-36.6) 23.5 (17.1-37.6) 19.9 (11.9-55) 13.1 (7.5-15.1)
D+14 5.2 (3.8-14.8) 1.46 (1.0-2.5) 14.5 (12.2-24.6) 9 (7-39.1) 4.7 (4.5-5.6)
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Breaking boundaries: Exploring extended pembrolizumab in first-line treatment of
renal cell carcinoma with axitinib-pembrolizumab combination.

Can Aydogdu, Pia Paffenholz, Ramona Stelmach, Katrin Schlack, Florian Roghmann, Analena Handke, Subhajit Mandal, Marco Schnabel, Axel Merseburger, Philipp Ivanyi,
Stefanie Zschaebitz, Christopher Darr, Viktor Grünwald, Christian G. Stief, Jozefina Casuscelli; Department of Urology, University Hospital, LMU Munich, Munich, Germany;
Department of Urology, Uro-Oncology, Robot Assisted and Reconstructive Urologic Surgery, University of Cologne Faculty of Medicine and University Hospital Cologne,
Cologne, Germany; Department of Medical Oncology, National Center for Tumor Diseases, Heidelberg University Hospital, Heidelberg, Germany; Department of Urology and
pediatric Urology, University Hospital Münster, Münster, Germany; Department of Urology, University Hospital Bochum, Herne, Germany; Department of Urology, Ruhr
University Bochum, Marienhospital Herne, Herne, Germany; Department of Urology, University of Marburg, Marburg, Germany; Department of Urology, Caritas St. Josef
Medical Center, University of Regensburg, Regensburg, Germany; Department of Urology, University Hospital Schleswig-Holstein, Lübeck, Germany; Department of
Hematology, Hemostasis, Oncology, and Stem Cell Transplantation, Claudia-von Schelling Comprehensive Cancer Center, Hannover Medical School, Hannover, Germany;
Department of Medical Oncology, National Center for Tumor Diseases (NCT), Heidelberg University Hospital, Heidelberg, Germany; Department of Urology, University of
Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany; Clinic for Internal Medicine (Tumor Research) and Department of
Urology, University of Duisburg-Essen and German Cancer Consortium (DKTK)-University Hospital Essen, Essen, Germany

Background: The standard first-line treatment for metastatic renal cancer (mRCC) combines
immune checkpoint- (ICI) and tyrosine kinase inhibitors (TKI). While TKI therapy continues
until disease progression, ICI treatment is typically stopped after 24 months or 35 cycles,
aligning with approval study criteria. However, in real-world practice, the decision to dis-
continue ICI therapy upon achieving apositive response canbe distressing for both patients and
healthcare providers; thus ICIs are not stopped. We conducted an initial analysis of prolonged
pembrolizumab (Pem) use in axitinib-pembrolizumab (Axi-Pem) combination therapy to
evaluate its effects and toxicity.Methods:Weretrospectively analyzeddata frommRCCpatients
treatedwith first-line Axi-Pem in 10German tertiary care centers between 2019 and 2023. After
completing 35 cycles or 24 months of Pem, patients were offered continued ICI therapy if
positive response was assessed. We calculated objective response rate (ORR) and progression-
free survival (PFS) from the treatment start to achievement of 36 therapy months. Adverse
events (irAEs) were reported following CTCAE 5.0 criteria. Results: Out of 72 patients, 27 met
strict eligibility criteria from the Keynote-426 study (NCT02853331), with a response at
24 months and continuous Pem therapy. Patients had a median age of 65.7 years (range:
34-84), and IMDC risk was favorable/intermediate/poor in 22.2%/55.5%/18.5%. Median
follow-up was 33.2 months (range: 25.3-48.4). At the 36-mos landmark, median PFS was
not reached (PFS 64.7%), ORRwas 63.6%,with complete response, partial response, and stable
disease observed in 9.1%(1)/54.5%(6)/9.1%(1) of cases, respectively. Permanent Pem discon-
tinuation occurred due to progressive disease in two cases and complete response in one case.
Another case led to Pem discontinuation due to immune-related toxicity. Conclusions: In our
selected real-world patient cohort seeking prolonged ICI therapy, responders who received
continuous Pem beyond 24 months achieve sustained efficacy in first-line treatment. Fur-
thermore, the incidence of irAEs does not increase with prolonged exposure to ICI therapy.
Additional results beyond the 36-month landmark are urgently needed to further support the
clinical necessity and feasibility of ongoing ICI treatment in light of its impact on the overall
financial burden of cancer care. Research Sponsor: None.
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Lenvatinib plus everolimus (LenEve) in patients with pre-treated advanced renal cell
carcinoma (mRCC): Real world evidence (Relevance).

Philipp Ivanyi, Hendik Eggers, Ramona Stelmach, Martin Boegemann, Arne Strauß, Christian Thomas, Johannes Landmesser, Mario W Kramer, Stefanie Zschaebitz;
Medizinisch Hochschule Hannover, Klinik für Hämatologie, Hämostaseologie, Onkologie und Stammzelltransplantation, Hannover, Germany; Department of Hematology,
Hemostaseology, Oncology & Stem Cell Transplantation, Hanover Medical School, Hannover, Germany; Department of Medical Oncology, National Center for Tumor
Diseases, Heidelberg University Hospital, Heidelberg, Germany; Department of Urology, Münster University Medical Center, Münster, Germany; Clinic of Urology, Georg-
August-University Goettingen, Germany, Goettingen, Germany; University Hospital Dresden, Dresden, Germany; University Hospital Schleswig-Holstein, Luebeck, Germany;
Clinic of Urology, University Medical Center Schleswig-Holstein, Lübeck, Germany; National Center for Tumor Diseases (NCT), Heidelberg University Hospital, Heidelberg,
Germany

Background: The therapeutic armamentarium in mRCC underwent a rapid change during the
recent past. LenEve, proved to be effective as subsequent treatment in mRCC in clinical
trials.Here, we evaluate efficacy and safety in mRCC patients in a real-world setting.
Methods: mRCC patients who started LenEve treatment between 08/2016 and 12/2021 at 6
tertiary German centers were retrospectively analyzed. Overall survival (OS), progression-free
survival (PFS), objective response rate (ORR) and disease control rate (DCR), were evaluated per
local investigator. Subgroup analyses by risk scores, previous therapies and initial dosing were
performed. Results: Eighty-one patients were assessed: Median age was 61 years (range 42-
80), 81.5%weremales, ECOG score was 0 to 1 in 80.2%. Synchronousmetastases were found in
39.5% of patients. The median number of treatment lines prior to LenEve was 3. Median
treatment duration with LenEve was 6.1 months (range 0.2-29.2). The ORR, DCR, median OS
and PFS was 28.4%, 61.7%, 11.3 months (95% CI 8.7-13.9) and 6.5 months (95% CI 5.4-7.6),
respectively. Across patients with 0-2 compared to $3 previous therapeutic lines median PFS,
OS and ORR were similar, as well as for patients with or without previous immunotherapy.
Safetywasmanageable,with6.2%of patients discontinuing treatment due to treatment related
adverse events. Conclusions: High efficacy in second- and later-line in a heavily pre-treated
real-world cohort ofmRCC patients was demonstrated by LenEve, regardless of treatment line,
IMDC risk group, initial dosing or previous treatment with immunotherapy. Research Sponsor:
EISAI.
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Pharmacodynamics and gene expression analysis of patients with renal cell car-
cinoma treatedwith combination nivolumab and TPST-1120 in a phase I clinical trial
(NCT03829436).

Bruno R. Bastos, Nathan Standifer, Rohan Garje, Sam H. Whiting; Miami Cancer Institute, Baptist Health South Florida, Miami, FL; Tempest Therapeutics, Brisbane, CA;
Tempest Therapeutics, South San Francisco, CA

Background: TPST-1120 is a first-in-class, oral inhibitor of peroxisome proliferator-activated
receptor (PPAR-a), a fatty-acid ligand-activated transcriptional factor that controls the
expression of multiple genes involved in fatty acid oxidation (FAO), angiogenesis and in-
flammation. In a phase 1 open-label trial, TPST-1120 was administered as a single agent and in
combination with nivolumab in multiple tumor types. Among the tumor types treated, 4
patients in the combination arm had Renal Cell Carcinoma (RCC). 2 of the patients experienced
clinical and radiographic response confirmed by RECIST. On this study, we plan to further study
the pharmacodynamic and radiographic changes in these patients with RCC to further un-
derstand signals to identify patients who may benefit from this treatment. Methods: Muta-
tional analysis of ctDNA was assessed using the PredicineCARE assay (Predicine Inc.), and lipid
analysis was performed by tandem mass spectrometry. Gene Expression changes were quan-
tified using the nCounter PanCancer Iune Profiling Panel (Nanostring Inc.) supplemented with
30 PPAR-a target genes. The radiographic Analysis was performed with CT chest-abdomen-
pelvis and response evaluated using RECIST criteria. Results: RCC patients with PR (2/4)
confirmed by RECIST exhibit greater reductions in 6 PPAR-a regulated genes. They had an
early increase in thrombospondin (TSP-1) level due to PPAR-a inhibition. An increase in long-
chain fatty chain fatty acidswas seen including circulating FFA, lysophosphorylcholine (LPC) or
lysophosphorylethanolaine (LPE). They also had great reductions in 6 PPAR-a regulated genes
including ACAD8, ACSL3, CPT2, FABP1, FABP3, HADHB. Conclusions: There is a paucity of
treatment options for patients with stage IV RCC post anti-PD1 and anti-VEGF therapies. Novel
therapies on this clinical scenario are needed. On this abstract we showed radiographic and
pharmacodynamic data onpatientswithRCCwhoachieved a clinical partial response byRECIST
on the phase I clinical trial TPST1120-001. The trial explored the se of a PPAR-a inhibitor in
combination with Nivolumab. The pharmacodynamic data indicates that there is fatty acid
oxidation perturbation and immune gene expression changes as potential biomarkers of
clinical benefit. PI3K pathway or IDH mutations may indicating a signal that RCC patients
may benefit from this combination therapy. Larger studies in the future may be designed to
further explore the use of this combination in patients with RCC. Clinical trial information:
NCT03829436. Research Sponsor: None.
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Single institutional experience of neoadjuvant therapy prior to planned surgical
resection for complex or locoregional renal cell carcinoma.

Dhruv Puri, Kit Yuen, LukeWang, Margaret Meagher, Jonathan Afari, Mimi Nguyen, Julian Cortes, Mirha Mahmood, MariamMansour, Joshua Matian, Juan Javier-Desloges,
Ithaar Derweesh; Department of Urology, University of California, San Diego, La Jolla, CA; University of California, San Diego Medical Center, San Diego, CA; Department of
Urology, University of California, San Diego, San Diego, CA; University of California, San Diego, La Jolla, CA

Background: Cytoreduction via systemic neoadjuvant therapy is an emerging investigational
strategy in localized renal cell carcinoma (RCC).We analyzed our single institutional experience
with neoadjuvant therapy. Methods: ingle institutional retrospective analysis of patients with
T2-T3N0M0 RCC. Patients received confirmatory biopsy for clear cell histology prior to receipt
of systemic therapy and underwent radical (RN) or partial nephrectomy (RN). Neoadjuvant
therapy consisted of tyrosine kinase inhibitor (TKI) or Immuno-oncology (IO) therapy and/or
combination (TKI-IO).Neoadjuvant therapywasgivenprior to plannedpartial nephrectomy for
complex renal mass with imperative indications for nephron preservation and prior to planned
radical nephrectomy in setting of locoregional disease with possible adjacent organ or great
vessel involvement where multiorgan system resection was risked. Primary outcome was
percentage cytoreduction comparing pre-treatment and post treatment mass size. Secondary
outcome included partial response (PR) rate as per RECIST criteria, negative surgical margins,
and lack of major 30-day complications (Clavien $3). Comparative analysis was conducted for
outcomes between groups for overall survival (OS), cancer specific survival (CSS), and pro-
gression free survival utilizing KaplanMeier Analyses (KMA). Results: A total of 50 patients (33
TKI, 17 IO + TKI-IO) were analyzed (median follow up 31.1 months). Overall PR and cytor-
eduction rateswere 18.0%and4.2%.Nodifferences in tumor sizewerenoted (7.7 vs. 10.4 cm, p=
0.08). There were no differences in % cytoreduction (12.2 vs. 11.8, p=0.13) and % PR (17.8% vs.
30.7%, p=0.73) between the groups. Overall, 18 patients and 30 patients underwent PN and RN,
respectively. 30-daymajor complication ratewas28.0%and20.5%wasPSMrate. KMA revealed
3-year OS, CSS and PFS of 74%, 75%, and 14%. No differences were noted between TKI and IO/
IO-combination groups for PFS (16.7% vs. 10.0%, p=0.45), CSS (70.9% vs. 93.3%, p=0.20), and
OS (68.3% vs. 93.3%, p=0.06). Conclusions: Neoadjuvant therapy prior to surgery for complex
and locoregional disease resulted in cytoreduction and was associated with acceptable safety,
surgical quality, and short term oncological outcomes. Further investigation is requisite to
delineate role of neoadjuvant therapy in localized RCC. Research Sponsor: None.
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Upfront (uCN) vs. deferred (dCN) cytoreductive nephrectomy (CN) in metastatic
renal cell carcinoma (mRCC): A systematic review and individual patient data (IPD)
meta-analysis of 3323 patients.

Stepan M. Esagian, Jose A. Karam, Pavlos Msaouel, Dimitrios Makrakis; Department of Medicine, NYC Health + Hospitals/Jacobi, Albert Einstein College of Medicine,
Bronx, NY; Department of Urology, The University of Texas MD Anderson Cancer Center,, Houston, TX; Department of Genitourinary Medical Oncology, The University of
Texas MD Anderson Cancer Center, Houston, TX

Background: Despite the well-established role of CN in themanagement of mRCC, the optimal
timing of CN in regard to systemic therapy remains unclear. Methods: We systematically
searched the MEDLINE, EMBASE, and Web of Science databases until August 26th, 2023, for
studies comparing uCN and dCN and reconstructed overall survival (OS) IPD from their
published Kaplan-Meier survival curves. We then performed one-stage and two-stage
meta-analyses of OS, using parametric and non-parametric effect estimates. Landmark an-
alyses using 6-month and 12-month cutoffs were used to account for immortal time bias. We
also performed subgroup analyses according to MSKCC/IMDC risk and systemic therapy type.
The risk of bias was assessed using the ROBINS-I and RoB2 tools. Results:We identified twelve
studies (ten retrospective cohort and two randomized controlled trials) eligible for inclusion.
Only two out of ten retrospective studies adjusted for immortal time bias and none of them
appropriately adjusted for all predetermined confounding factors. A total of 3323 (2610 uCN and
713 dCN) patients were included in our analysis. Baseline characteristics, including age, gender,
histology, IMDC/MSKCC risk score, and location of metastases were comparable between the
two groups; the dCN group hadmore patients with$2metastases (65.4% vs. 47.6%). Deferred
CN was associated with superior OS in the one stage (HR: 0.75, 95% CI 0.67–0.84), 6-month
landmark (HR: 0.74, 95%CI 0.65–0.84), 12-month landmark (HR: 0.78, 95%CI 0.68–0.91) and
two-stage (HR: 0.69, 95% CI 0.58–0.84) meta-analyses. Similarly, dCN was associated with
superior OS in the TKI-treated (HR: 0.61, 95% CI 0.51–0.74), ICI-treated (HR: 0.67, 95% CI
0.46–0.97), and intermediate IMDC/MSKCC risk (HR: 0.73, 95% CI: 0.55–0.97) subgroups.
Conclusions:Deferred CN for the treatment ofmRCC is associatedwith superior overall survival
compared to uCN. Randomized studies are warranted to validate or refute these findings.
Further studies to establish predictive models are needed to optimize selection of mRCC
patients most likely to benefit from dCN. Research Sponsor: None.

Analysis Outcome Measure OS 95% CI p-value

One-stage meta-analysis HR 0.75 0.67–0.84 ,0.001
One-stage meta-analysis (6-month landmark) HR 0.74 0.65–0.84 ,0.001
One-stage meta-analysis (12-month landmark) HR 0.78 0.68–0.91 0.001
Two-stage meta-analysis HR 0.69 0.58–0.84 ,0.001
5-year life expectancy difference Months 5.15 3.23–7.08 ,0.001
5-year life expectancy ratio Ratio 1.16 1.10–1.22 ,0.001
TKI only (6-month landmark) HR 0.61 0.51–0.74 ,0.001
ICI only (6-month landmark) HR 0.67 0.46–0.97 0.03
Intermediate IMDC/MSKCC risk (6-month landmark) HR 0.73 0.55–0.97 0.03
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Neutrophil extracellular traps in relation to efficacy of systemic therapy for met-
astatic renal cell carcinoma.

Rui-Yang Xie, Bing-Qing Shang, Hongzhe Shi, Xin-Gang Bi, Yan Song, Wang Qu, Hongsong Bai, Jie Wu, Honglei Cui, Gan Du, Lei Guo, Shan Zheng, Jianming Ying,
Changling Li, Jianhui Ma, Ai-Ping Zhou, Shudong Zhang, Jianzhong Shou; Department of Urology, Peking University Third Hospital, Beijing, China; Department of Urology,
National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing,
China; National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College,
Beijing, China; Department of Urology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union, Beijing, China; Department of Medical Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of
Medical Sciences and Peking UnionMedical College, Beijing, China; Department of Medical Oncology, National Cancer Center/National Clinical Research Center for Cancer/
Cancer Hospital, Chinese Academy of Medical Sciences and Pek, Beijing, China; Cancer Hospital of Huanxing Chaoyang District, Beijing, China; Pathology Department,
National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing,
China; Department of Pathology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing, China

Background:The efficacy of systemic therapy regimens, such as immune checkpoint inhibitors
and tyrosine kinase inhibitors (IO-TKI) and targeted therapy, formetastatic clear cell renal cell
carcinoma (ccRCC) remains unpredictable due to the lack of effective biomarkers. This study
investigates the predictive value of neutrophil extracellular traps (NETs) in determining the
efficacy of metastatic ccRCC. Methods: In this retrospective study, patients with metastatic
ccRCC who received targeted drugs and IO-TKI were included. Immunofluorescence staining
was utilized to quantify the levels of tissue NETs through cell counts of H3Cit(+) and MPO(+)
cells. The correlation between NETs and clinicopathological features was analyzed, and the
predictive value of NETs for drug efficacy and prognosis was assessed using Cox proportional
hazard analysis. Results: A total of 183 patients with metastatic ccRCC were enrolled, including
150 patients who received TKIs and 33 patients who received IO-TKI. H3Cit and MPO were
predominantly expressed in the nucleus and cytoplasm, respectively. The levels of NETs in
tumor tissue were significantly higher than in para-tumor tissue (p,0.001). Increased levels of
NETs in tumor tissue were associated with tumor N stage (p=0.02) and neutrophil-to-
lymphocyte ratio (NLR) (p=0.02). In terms of predicting drug efficacy, a correlation between
NETs levels and progression-free survival (PFS) was observed in the TKI with metachronous
metastasis group (HR 1.73 [95% CI 1.02-2.91], log-rank p=0.037), while no correlation was
observed in the targeted agent with synchronous metastasis group and IO-TKI group. Re-
garding overall survival (OS), activatedNETs levels were associatedwith poor OS (HR 1.87 [95%
CI 1.24-2.81], log-rank p=0.003). Cox analysis revealed that IMDC score (HR 1.462 [95% CI
1.030-2.075], p=0.033) and tumor tissue NETs level (HR 1.733 [95% CI 1.165-2.579], p=0.007)
were independent prognostic risk factors for OS in patients with metastatic ccRCC.
Conclusions: The active NETs level in tumor tissue can serve as a predictor of drug efficacy
in patients withmetastatic ccRCCwho received targeted agents withmetachronousmetastasis.
However, no significant correlation was observed in the IO-TKI group, and further investi-
gation is required. Elevated levels of NETs in tumor tissue were also associated with poor
prognosis in OS prediction. Research Sponsor: National Natural Science Foundation of China.
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Serum IgG: A potential biomarker for predicting the efficacy of systemic therapy in
metastatic renal cell carcinoma.

Honglei Cui, Jie Wu, Rui-Yang Xie, Gan Du, Bing-Qing Shang, Xin Dong, Yan Song, Wang Qu, Hongsong Bai, Youyan Guan, Hongzhe Shi, Xin-Gang Bi, Ai-Ping Zhou,
Jianzhong Shou; Department of Urology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; Department of Urology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese
Academy of Medical Sciences and Peking Union, Beijing, China; Department of Urology, Peking University Third Hospital, Beijing, China; Department of Clinical Laboratory,
National Cancer Center/National Clinical Research Center for Cancer/Chinese Academy of Medical Sciences and Peking Union Medical College Cancer Hospital, Beijing,
China; Department of Medical Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and
Peking Union Medical College, Beijing, China; Department of Medical Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital,
Chinese Academy of Medical Sciences and Pek, Beijing, China; Cancer Hospital of Huanxing Chaoyang District, Beijing, China; National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China

Background: Immunotherapy-tyrosine kinase inhibitor (IO-TKI) and tyrosine kinase inhibitor
(TKI) are the main treatment strategies that have significantly improved outcomes of met-
astatic renal cell carcinoma (mRCC) patients. However, there are no effective biomarkers
available to predict the efficacy of these regimens. We aim to explore the predictive value of
serum immunoglobulin G (IgG) in systemic treatment. Methods: The study consisted of 292
mRCC patients who received TKI or IO-TKI therapy. Serum IgG in the pre-treatment baseline,
1 month, and 3 months after systemic treatment were measured using the immunoturbidi-
metricmethod. TheWilcox testwas used to compare baseline serum IgG levels andpaired t-test
was utilized to compare serum IgG levels between baseline and 3 months after treatment.
Kaplan-Meier curve were used to evaluate the PFS and Cox proportional hazard regression
analysis was conducted to identify independent determinant factors for PFS. Results: The
baseline level of IgGwas not associatedwith objective response rate (ORR) in the overall patient
cohort. However, there was a significant decrease in IgG in patients achieving CR/PR and an
increase in patients with SD/PD after 3 months of treatment (p,0.05). In the TKI cohort, the
estimated 9-month PFS was significantly higher in the IgG-decrease group versus the IgG-
increase group (HR 2.5, 95%CI 1.8-3.4, p,0.001). The results were similar in the IO-TKI cohort.
The predictive value of alteration of IgG after 1-month treatment was demonstrated in terms of
the estimated 9-month PFS (HR 1.5, 95%CI 1.0-2.3, p=0$048). The ROC curve showed out-
standing performance of alteration of serum IgG in predicting PFS. Conclusions: Alteration of
serum IgG after systemic treatment is a reliable biomarker to predict the efficacy in mRCC
patients. The change of IgG after 1-month treatment could serve as indicator of treatment
efficacy and improve individualized drug selection. Further validation is warranted. Research
Sponsor: None.
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High expression of sialylated cancer-derived IgG and survival inmetastatic clear cell
renal cell carcinoma.

Jie Wu, Hong-Lei Cui, Hongzhe Shi, Ai-Ping Zhou, Jianzhong Shou; Department of Urology, National Cancer Center/National Clinical Research Center for Cancer/Cancer
Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China; Department of Urology, National Cancer Center/National Clinical
Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China, Beijing, China; National Cancer
Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing, China; Department
of Medical Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing, China

Background: The treatment landscape of metastatic clear cell renal cell carcinoma (mccRCC)
has evolved from cytokine regimens to targeted therapy, and now immunotherapy-based drug
combinations over the past two decades. However, there is a lack of confirmed prognosis
biomarkers for mccRCC patients. The International mRCC Database Consortium (IMDC) risk
model is the most widely used effective biomarker for prognostication in mccRCC. Immuno-
globulinG (IgG),well knownas immunemolecule secreted byBcells, has recently beendetected
in various types of cancer cells, named as cancer-derived IgG. Notably, it has been demon-
strated that IgG derived from epithelial cancer cells displays unique N-glycosylation, which is
highly sialylated (SIgG). In this study, we aimed to explore the expression of SIgG in mccRCC
tissues using themonoclonal antibody RP215, and evaluated the correlation of SIgG expression
levelwith clinicopathological factors and prognosis ofmccRCCpatients.Methods:A total of 179
mccRCC patients with complete clinicopathological information and survival data were en-
rolled. Tumor tissues were collected during surgery and fixed in 10% buffered formalin,
embedded in paraffin. Tissue microarray slides were then constructed for immunohistochem-
istry (IHC). The primary end point was overall survival (OS), defined as the time from initiation
of systemic treatment to death from any cause or last follow-up. Results: The results of IHC
showed that SIgG was mainly expressed in the cell membrane and cytoplasm, and the high
expression of SIgG was significant correlated with poor OS inmccRCC patients (HR = 2.281, P,

0.001). Moreover, based on multivariate Cox regression analysis, high SIgG expression was
identified as an independent prognostic variable for OS in mccRCC patients (HR = 2.110, P ,

0.001), as well as poor IMDC risk group (HR = 2.123, P = 0.018). The time-dependent ROC curve
also suggested the promising prognostic value of SIgG expression, with a 5-year AUC of 0.679
for SIgG alone and 0.742 for SIgG combined with IMDC risk model. In addition, subgroup
analyseswere performed to further assess prognostic value of SIgG formccRCC patients among
groups based on IMDC risk group, metastatic site, andmetastatic time. The prognostic value of
SIgG was more marked in patients with intermediate (HR = 2.191, P = 0.019) and poor (HR =
2.111, P = 0.058) IMDC risk group, and lung metastasis (HR =1.970, P = 0.009). Notably, the
prognostic value of SIgG was significant in both synchronous and metachronous metastasis
patients. Conclusions: SIgG appears to be a reliable predictor for the outcome of mccRCC
patients, and SIgG combinedwith IMDC riskmodel was amore effective prognosticmodel than
IMDC risk group alone. Research Sponsor: None.
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Monocyte to lymphocyte ratios and cancer-specific mortality for patients with renal
cell carcinoma and inferior vena cava tumor thrombus.

Maxwell Sandberg, Rory Ritts, Mary Namugosa, Davis Temple, Wyatt Whitman, Claudia Marie Costa, Justin Refugia, Benjamin Eilender, Reza Mehrazin,
Rafael Ribiero Zanotti, Patricio Garcia Marchi~nena, Stenio Cassio Zequi, Alejandro Rodriguez; Atrium Health Wake Forest Baptist Medical Center, Winston-Salem, NC;
Atrium Health Wake Forest Baptist Medical Center, Winston Salem, NC; Wake Forest University School of Medicine, Winston-Salem, NC; Mount Sinai Hospital System, New
York, NY; Tisch Cancer Institute at the Icahn School of Medicine at Mount Sinai, New York, NY; A.C. Camargo Cancer Center, S~ao Paulo, Brazil; Hospital Italiano de Buenos
Aires, Buenos Aires, Brazil

Background:Renal cell carcinoma (RCC)with inferior vena cava (IVC) tumor thrombus carries a
poor prognosis and presents complex medical management to urologists. Long-term data
examining RCC with IVC tumor thrombus is sparse. Specifically, markers predicting cancer-
specific survival are lacking. Recently, immune cell markers in cancer, such as
neutrophils, lymphocytes, and monocytes, have come into focus. These cell counts and/or
ratios may provide a window into cancer-specific outcomes. The purpose of this study was to
examine the use of immune cell ratios in patients with RCC and IVC tumor thrombus to predict
survival outcomes through a collaboration project across North and South America. Methods:
Patientswere included in this study if they had a diagnosis of RCCwith IVC tumor thrombus and
underwent nephrectomy with IVC thrombectomy for their RCC. Data was reviewed and entered
into a multi-institutional/continental database. Complete blood counts taken as close to the
date prior to/date of surgery were used to calculate immune cell ratios. Neutrophil to (/) lym-
phocyte ratios were done by dividing patients’ neutrophil cell count by their lymphocyte count.
Monocyte/lymphocyte ratios were calculated in the samemanner. Independent samples t-test
was used to test for significance in cause of death post-operatively (RCC versus non-RCC cause)
based on immune cell ratio. Results: There were 107 patients included in the study with long-
term follow-up data (Mean: 2.6 years; Range: 0-16-years). Of all patients, 43/107 died by the
end of the study, with 31/43 (72.1%) dying due to RCC and 12/43 (27.9%) from other causes. No
difference existed in neutrophil/lymphocyte ratios based on cause of death (p=0.260).
Monocyte/lymphocyte ratios were significantly lower in those who died from RCC relative
to another cause (p=0.035).Conclusions: Immune cell ratiosmayhave a role in predicting death
from RCC. In our study, monocyte/lymphocyte ratios were significantly lower in patients who
died from RCC compared to death from other reasons. Our results stem from a multi-
continental/institutional study, and thus hold clinical utility as an increased focus is turned
towards including diverse populations in research. Urologists may consider monocyte/
lymphocyte ratios in the future when managing patients with RCC and an IVC thrombus.
Research Sponsor: None.

Immune cell ratios and cause of death.

Variable
Death From RCC
(standard dev.)

Death From Other
Reason (standard dev.) P-value

Neutrophil/Lymphocyte 3.3 (1.4) 4.2 (2.2) 0.260
Monocyte/Lymphocyte 0.39 (0.13) 0.56 (0.2) 0.035

Note: P-values are comparing immune cell ratios based on cause of death. Standard deviations are in
parentheses.
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Hypoxia-inducible factor-2 alpha (HIF-2a) target activation and clinical outcomes
in 942 patients with clear cell renal cell carcinoma.

Sahil D Doshi, Fengshen Kuo, Andrea Knezevic, Ritesh R Kotecha, Robert J. Motzer, A. Ari Hakimi, Martin H Voss; Memorial Sloan Kettering Cancer Center, New York, NY;
Memorial Sloan Kettering Cancer Center and Weill Cornell College of Medicine, New York, NY; Memorial Sloan Kettering Cancer Center andWeill Medical College, New York,
NY

Background: Von Hippel Lindau (VHL) gene function is uniformly lost in clear cell renal cell
carcinoma (ccRCC)with consequent accumulation of hypoxia inducible factor 2 alpha (HIF-2a).
HIF-2a inhibitors have entered the clinical arena as a new class of agents, alone and in
combinations. While VHL loss is thought to result in broad increase of HIF-2a activity, pre-
clinical data suggests that HIF-2a target activation varies across patients. Xenograft response
to HIF-2a inhibition helped define an RNA-based HIF-2a target signature (SIG) comprising
277 genes downregulated with treatment (Courtney et al. CCR 2020). We applied this signature
in our analysis of two large cohorts.Methods:Retrospective analyseswere conducted using two
cohorts: 533 tumors from the Cancer Genome Atlas Project (TCGA) with emphasis on early-
stage disease and 409 archival tumors collected from patients receiving pazopanib or sunitinib
on the phase 3 COMPARZ trial in metastatic RCC. Using single-sample gene set enrichment
analysis (ssGSEA), enrichment scores were calculated for HIF-2a-SIG and a previously val-
idated 6 gene tumor angiogenesis SIG (McDermott et al. Nat Med 2020). Individual patients
were classified as “high” vs “low” for each (enrichment scores , vs $ median). We tested
associations of HIF-2a and angiogenesis scores with overall survival (OS) using the Kaplan
Meier Method and log-rank comparison. Results: In the TCGA cohort, patients with “high”
HIF-2a-SIG had inferior median OS compared to those with “low” levels (69 months [95% CI
53-117] vs ’not reached’, log-rank p,0.0001). In themetastatic COMPARZ cohort, “high”HIF-
2a-SIG associated adversely withmedian OS (27months [95% CI 21-32] vs 36months [95%CI
28-not reached], log-rank p=0.0240) while angiogenesis scores associated favorably. In both
cohorts the majority of HIF-2a “high” patients categorized “low” for angiogenesis and vice
versa. Associations amongst HIF-2a-SIG, angiogenesis-SIG, and OS are summarized below
(Table). Conclusions: HIF-2a target activation was adversely associated with survival in early
and late stage ccRCC while angiogenesis scores correlated favorably. HIF-2a targets other than
VEGF appear to have clinical impact and should be explored. HIF-2a-SIGmay prove helpful for
clinical development of targeted HIF-2a inhibitors and deserves further study. Research
Sponsor: None.

Associations of HIF-2a and angiogenesis score with overall survival.

Median OS Log-rank

Median OS

Log-rankAngio Low Angio High

TCGA
N = 533

HIF-2a Low Not Reached
N = 265

P,0.0001 Not Reached
N = 96

Not Reached
N = 170

P,0.0001

HIF-2a High 69 months
N = 267

56 months
N = 170

117 months
N = 97

COMPARZ
N = 409

HIF-2a Low 36 months
N = 204

P=0.0240 23 months
N = 98

Not Reached
N = 106

P=0.0005

HIF-2a High 27 months
N = 205

27 months
N = 108

27 months
N = 97
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Peripheral blood cell counts as biomarkers of clinical benefit in patients (pts) with
metastatic clear cell renal cell carcinoma (mccRCC) receiving immune checkpoint
inhibitor (ICI) combination (combo) therapies.

Ardit Feinaj, Kaizen Nathani, Amina Touma, Roy Elias, Maximilian Pallauf, Mark Christopher Markowski, Michael Anthony Carducci, Nirmish Singla, Yasser Ged; Sidney
Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD; Bioinformatics Department, The Johns Hopkins University, Baltimore, MD; Johns Hopkins Brady
Urological Institute, Baltimore, MD

Background: Numerous combos of ICIs and Tyrosine Kinase Inhibitors (TKIs) have received
approval for the management of mccRCC. Specific peripheral blood cell counts reflect in-
flammation and impact anti-tumor immunity, and here we investigated their role as bio-
markers of clinical benefit to ICI combos in RCC.Methods:We performed a retrospective study
of 179 mccRCC patients treated with ICI combos $ 4 weeks (2013-2023), where we examined
baseline and 6-week post-treatment Neutrophil to Lymphocyte ratio (NLR), Red cell Distri-
butionWidth (RDW), and eosinophil values.We categorized these values as High (H) or Low (L)
based onbaselinemedians. Our analysis included objective response rate (ORR), overall survival
(OS), progression-free survival (PFS), and time to next treatment (TNT). Kaplan-Meier
methods and the log-rank test were used to evaluate time from start of ICI combos to the
event of interest. Results: Our analysis included 111 eligible ICI-näıve mccRCC patients median
age 63, 76%male. IMDC risk scores categorized 22% as favorable, 53% intermediate, and 25%
poor risk. Treatment included 50 (45%) patients on ICI+ICI combos with a median therapy
duration of 6.3 months, and 61 (55%) on ICI+TKI with a median duration of 8.8 months. In the
ICI+ICI group, median OS was 28.2 months (95% CI 20.7-38.4), PFS 5.5 months (95% CI 3.7-
7.8), and TNT 12.7months (95%CI 7.4-20.4). In the ICI+TKI group,median OSwas 21.7months
(95% CI 17.1-25.4), PFS 7.4 months (95% CI 5.6-11.1), and TNT 12.5 months (95% CI 9.7-16.4).
TheORRwas 38% in the ICI+ICI group, and 56% in the ICI+TKI group (p=0.062). No differences
were seen with NLR. In the ICI+ICI group, higher baseline RDW levels were correlated with a
shorter TNT, while higher eosinophil levels at week 6 were correlated with longer PFS and TNT
(significant results highlighted in the table below). Conclusions: Eosinophil levels and RDWare
potentially readily available biomarkers in the clinic for predicting and monitoring ICI combo
treatment outcomes in mccRCC patients. Validation of these results in larger cohorts is
warranted. Research Sponsor: None.

Outcome
ICI + ICI

RDW at baseline

ICI + ICI
Eosinophils at 6 weeks
(H vs. L) (HR (95% CI)

ICI + TKI
Eosinophils at 6 weeks

OS - - p=0.02
3.4 (1.2-9.5)

PFS - p=0.0145
2.8 (1.23-6.58)

-

TNT p=0.0044
0.35 (0.17-0.72)

p=0.018
3.58 (1.6-8.0)

-
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Significance of CD73/adenosine receptor 2 (A2aR) and immune microenviron-
mental status in renal cell carcinoma with sarcomatoid changes and rhabdoid
features.

Dai Takamatsu, Masatoshi Eto; Department of Urology, Graduate School of Medical Sciences, Kyushu University, Fukuoka, Japan; Department of Urology, Kyushu
University Graduate School of Medical Sciences, Fukuoka, Japan

Background: One of the most aggressive forms among the kidney cancer is sarcomatoid and
rhabdoid (S/R) renal cell carcinoma (RCC). There is still no effective treatment, and new
therapies are needed. In this study, we focused on CD73 and A2aR, which regulate Treg involved
in immune escape, and examined them clinicopathologically. Methods: We reviewed a total
1390 formalin-fixed, paraffin-embedded specimens of surgically resected RCC between 1989
and 2016. We detected 60 cases of RCC with sarcomatoid changes and rhabdoid features. We
performed immunohistochemistry of CD73, A2aR, PD-L1, and CD8. We attempted to examine
clinicopathological significance of CD73- and A2aR- positive RCC with S/R RCCs. The relation-
ship between clinical and pathological features was evaluated using Wilcoxon’s rank sum and
Fisher’s exact tests. A Cox proportional hazards regression model was used for multivariate
analysis. Both PFS and OS were analyzed by using the Kaplan-Meier method and compared by
the Wilcoxon’s rank test. All statistically significances were defined as P,0.05. Results: High-
grade components were sarcomatoid changes (31 cases, 51.7%), rhabdoid features (16 cases,
21.7%), and both sarcomatoid and rhabdoid (13 cases, 21.7%). CD73 expression in the high-
grade component was observed in 41 cases (68.3%), and A2aR expression was observed in 27
cases (45%). Significant differences among cMstage and high-grade components, sarcomatoid
and rhabdoid, are detected in A2aR positive cases, respectively (p=0.0368, 0.0396, 0.0187). The
univariate analysis showed a significantly poorer OS for patients whose tumors expressed CD73
andA2aR (P=0.0109 and P, .0001). To validate this finding further, amultivariate analysiswas
performed using the Cox proportional hazards model). The results indicated that A2aR ex-
pression (P = 0.0206) and pTstage (P = 0.0433) were independent markers for unfavorable
prognosis in S/R RCCs. CD73 and A2aR expressions were significantly related to poor PFS (P =
0.0395, P = 0.0043, respectively). CD73 and A2aR expressions were significantly related to poor
OS (P=0.0188, P, .0001, respectively).Conclusions: CD73 andA2aR expression correlatedwith
the poorest prognosis group among S/RRCCs, indicating that the use of inhibitors against them
in combination with conventional therapies may improve prognosis. Research Sponsor: JSPS
KAKENHI.
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Tumor-infiltrating CD163-positive macrophages and clinical outcomes to first-line
nivolumab therapy in patients with advanced clear cell renal cell carcinoma (ccRCC)
enrolled in the HCRN GU16-260 trial.

Nourhan El Ahmar, Sayed Matar, Opeyemi Jegede, Yasmin Nabil Laimon, Varunika Savla, Aseman Bagheri Sheshdeh, Thomas Denize, Razan Assaad Mohanna,
Toni K. Choueiri, Paul J. Catalano, David A. Braun, Naomi B. Haas, Hans J. Hammers, Mehmet Asim Bilen, Mark N. Stein, Jeffrey A. Sosman, Catherine J. Wu,
David F. McDermott, Michael B. Atkins, Sabina Signoretti; Brigham and Women’s Hospital, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Massachusetts General
Hospital, Boston, MA; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Yale University, New Haven, CT; University of Pennsylvania-Abramson Cancer
Center, Philadelphia, PA; Division of Hematology and Oncology, Department of Internal Medicine, University of Texas Southwestern, Dallas, TX; Winship Cancer Institute of
Emory University, Atlanta, GA; Columbia University Irving Medical Center, New York, NY; Northwestern University, Chicago, IL; Beth Israel Deaconess Medical Center, Dana-
Farber/Harvard Cancer Center, Boston, MA; Georgetown Lombardi Comprehensive Cancer Center, Washington, DC

Background: There is evidence that intratumoral myeloid cell infiltration can modulate re-
sponse to immune checkpoint inhibitors in some tumor types, but its role in ccRCC remains
unclear. Here, we investigated the role of tumor-infiltrating CD163-positive macrophages as a
determinant of clinical outcome to anti-PD-1 therapy in patients (pts) with advanced ccRCC
treatedwith first-line nivolumab therapy as part of theHCRNGU16-260 clinical trial.Methods:
Primary tumor tissues from pts with ccRCC (n= 67) were analyzed by multiparametric immu-
nofluorescence (IF). Image analysis algorithms were used to assess the density of CD163-
positive cells (dCD163) in tumor areaswithhighCD8+Tcell-infiltrates. In addition, dCD163was
also assessed in randomly selected tumor areas. Log-transformed densities were correlated
with objective response rate (ORR) and progression-free survival (PFS) using Cox proportional
hazards andbinary logistic (modeling odds of attaining objective response) regression analysis,
respectively. Alpha level was set a priori at 5% (2-sided). The functional form of CD163 for the
PFS endpoint was obtained using a smoothed martingale residual plot. Results: Analysis of
dCD163, assessed in high-CD8+ cell tumor areas and measured as a continuous variable,
showed a positive association with ORR (OR= 2.21, p= 0.002) and PFS (HR= 0.77, p= 0.028).
However, visual inspection of the dCD163 functional form plot for PFS revealed a threshold
effect at the raw (log-transformed) value of 262.5 (5.6) cell/mm2. Similar to the entire cohort,
in patients with dCD163 below this threshold (n= 54), dCD163 was positively associated with
PFS (HR=0.61, p,.001). In contrast, in patientswith dCD163 above this threshold (n=13), results
suggested the presence of a negative association between dCD163 and PFS (HR= 1.36, p= 0.726).
Of note, similar findings were obtained by analyzing dCD163 assessed in random tumor areas.
Conclusions: Levels of tumor-infiltrating CD163-positive macrophages are associated with
improved clinical outcomes to first-line nivolumab in pts with advanced ccRCC up to a density
threshold, abovewhich an associationwith poor outcomes is noted. Further investigations into
the role of tumor-infiltrating myeloid cells in predicting outcomes to anti-PD-1-based ther-
apies are ongoing. Clinical trial information: NCT05403541. Research Sponsor: DOD.
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Detection of sarcomatoid renal cell carcinoma using plasma cell-free DNA
methylation.

Karl Semaan, Talal El Zarif, Ji-Heui Seo, Marc Eid, John Canniff, Brad Fortunato, Hunter Savignano, Matthew P. Davidsohn, Gitanjali Lakshminarayanan, Eddy Saad,
Renee Maria Saliby, Ziad Bakouny, Sayed Matar, Pier Vitale Nuzzo, Jacob E Berchuck, Sabina Signoretti, David A. Braun, Matthew Freedman, Sylvan Baca, Toni K. Choueiri;
Dana-Farber Cancer Institute, Boston, MA; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; The Lank Center for Genitourinary Oncology, Dana-Farber
Cancer Institute and Brigham and Women’s Hospital, Boston, MA; Brigham and Women’s Hospital, Boston, MA; Department of Pathology and Laboratory Medicine, Weill
Cornell Medicine, New York, NY; Yale University, New Haven, CT; The Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA

Background: Sarcomatoid differentiation (SD) in renal cell carcinoma (RCC) is associated with
poor survival and heightened response to immune checkpoint blockade. Detection of SD can be
challenging due to spatial heterogeneity and sampling error. Herein, we introduce a novel
tissue–informed epigenomic approach to noninvasively identify sarcomatoid differentiation in
patients with RCC from cell-free DNA (cfDNA) using ,1mL of plasma. Methods: Methylated
immunoprecipitation and high-throughput sequencing (MeDIP-seq) was performed on path-
ologically reviewed clear cell RCC frozen tissue sampleswith andwithout SD (sarcomatoid-RCC
and epithelioid-RCC, resp.) collected at the Dana-Farber Cancer Institute. Differentially meth-
ylated regions (DMRs) between sarcomatoid and epithelioid subtypes were identified using
DESeq2 (false discovery rate of q , 0.01). Then, MeDIP-seq was performed on cell-free DNA
(cfMeDIP-seq) from patients with sarc-RCC and epi-RCC. A Sarcomatoid Methylation Score
(SMS) was derived for each sample by aggregating the methylated cfDNA signal at tissue-
derived sarcomatoid-enriched DMRs (sarc-DMRs), while normalizing to signal at epithelioid-
enriched DMRs (epi-DMRs). Scores were compared between the two groups using a Wilcoxon
rank-sumtest. A classifierwasbuilt to distinguish sarc-RCC fromepi-RCCbased onSMSand its
performance was evaluated using the area under the receiver operating characteristic (AUROC)
curve. Results:We identified 32,086 DMRs between 9 sarc-RCC and 10 epi-RCC tissue samples
at a false discovery rate of q, 0.01, amongwhichWe selected 16,083 DMRs that are enriched in
sarcomatoid vs. epithelioid. We generated high-quality cfMeDIP-seq profiles from plasma of
46 patients, 13 with sarc-RCC and 33 with epi-RCC. SMS were significantly higher in sarc-RCC
vs. epi-RCC plasma samples (p = 6.7310-8). These scores achieved an AUROC curve of 0.95 for
classifying patients with sarc-RCC from patients with epi-RCC. Conclusions: We present the
first proof of concept study for the detection of sarcomatoid differentiation in RCC based on
tissue-informed assessment of DNAmethylation signals in cfDNA using,1mL of plasma. This
approach could overcome the challenges of spatial heterogeneity and sampling error thatmake
identification of sarc-RCC difficult. More generally, it establishes a paradigm for identifying
histologic subtypes of cancer based on their epigenomic correlates from cfDNA, with possible
therapeutic implications in real-time. Research Sponsor: None.
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Fanconi anemia complementation group C (FANCC) gene association with hered-
itary and sporadic renal tumors (RT).

Rebecca A Sager, Devashish Desai, Michael Basin, Joseph M Jacob, Alina Basnet, Gloria Joan Morris, Philippe E. Spiess, Roger Li, Liang Cheng, Andrea Necchi,
Ashish M. Kamat, Petros Grivas, Karthikeyan Murugesan, Dean C. Pavlick, Hanan Goldberg, Mehdi Mollapour, Douglas I. Lin, Jeffrey S. Ross, Gennady Bratslavsky,
Michael A Daneshvar; SUNY Upstate Medical University, Syracuse, NY; Department of Urology, Upstate Medical University, Syracuse, NY; H. Lee Moffitt Cancer Center and
Research Institute, Tampa, FL; Department of Genitourinary Oncology, H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; Warren Alpert Medical School of
Brown University, Providence, RI; Vita-Salute San Raffaele University, IRCCS San Raffaele Hospital, Milan, Italy; The University of Texas MD Anderson Cancer Center,
Houston, TX; Division of Hematology & Oncology, University of Washington & Fred Hutchinson Cancer Center, Seattle, WA; Foundation Medicine, Inc., Cambridge, MA;
Pathology and Cancer Genomics Departments, Foundation Medicine, Inc., Cambridge, MA; University of California, Irvine Health, Orange, CA

Background: Inactivating genomic alterations (GA) of FANCC gene are associatedwith genomic
instability, DNA cross-linking, and homologous DNA repair deficiency (HRD). FANCC GA are
most frequently associated with colon, lung, breast, and prostate cancers (0.5% frequency)
with germline FANCC mutations linked to familial breast cancer. FANCC GA have been rarely
associated with RT and are not currently linked to any hereditary renal cancer predisposition
syndromes. We evaluated the incidence of FANCC GA and other genomic features across cancer
types. Methods: 463,546 clinically advanced cancers (CAC) underwent hybrid capture-based
comprehensive genomic profiling using the FDA-approved F1CDx assay to detect all classes of
GA. MSI status, tumor mutation burden (TMB), gLOH, prediction of germline status, genomic
ancestry, and genomic signature were determined with algorithm-based analysis. PD-L1
expression was tested by IHC (Dako 22C3 tumor proportional score; low positive (LP) 1-
49%). Results: 1,993 (0.43%) CAC featured FANCC GA. 27 of these FANCC-mutated tumors
(20male,mean age 57) were RT (0.35%of 7,668 RT): 13 clear cell, 3 sarcomatoid, 3 urothelial, 3
chromophobe, 2 squamous cell, 2 medullary renal carcinomas (RCC), and 1 Wilm’s tumor. The
primary tumorwas sequenced in 9 cases and ametastatic site in 18 (5 lymph node, 4 soft tissue,
3 brain, 2 liver, 1 each lung, adrenal, eye, bone). Only 1 of 25 tested FANCC-mutated RTwasMSI-
high. ThemeanTMBwas 5.7mut/Mbwhile themedianTMBwas 2.5mut/Mb, and 4 cases (15%)
featured TMB $10 mut/Mb. 2 of 4 FANCC-mutated RT that were tested for PD-L1 were LP. The
meangLOHwas7.5%.Genomic ancestry evaluation revealed 21 EUR,4AFR, and2AMRpatients.
Genomic signature could be assessed in 5 cases: 4 were MMR deficient. The FANCC mutations
included inactivating short variant mutations in 24 cases (10 nonsense, 10 frameshift, 2 non-
frame and 2 splice-site mutations) and 3 truncating rearrangements (FANCC:SUSD3,FANCC:
FANCC,FANCC:C20orf24). Interestingly, 14 (52%)of the FANCC-mutatedRTwerepredicted to be
germline. Additional GA in the FANCC-mutated RT included VHL, TP53, CDKN2A, ARID1A,
PBRM1, TERT, PTEN, and SETD2. Conclusions: Somatic and germline mutations in FANCC occur
in an exceedingly small subset of clinically advanced RT but at similar rate to other cancers. RT
with inactivated FANCC do not appear to have a different GA landscape from RT with wild-type
FANCC. The high frequency of predicted germline status during somatic testing with FANCC
alterations suggests the importance of further workupwith confirmatory germline testing as it
may affect counseling for other family members. Limitations of this study include lack of
clinical and therapy data annotation. Research Sponsor: None.
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Malignant epithelioid angiomyolipoma (eAML)/PEComa of the kidney: A genomic
landscape study.

Rebecca A Sager, Michael Basin, JosephM Jacob, Alina Basnet, Dean C. Pavlick, Douglas I. Lin, Andrea Necchi, Philippe E. Spiess, Roger Li, AshishM. Kamat, Petros Grivas,
Michael A Daneshvar, Hanan Goldberg, Mehdi Mollapour, Jeffrey S. Ross, Gennady Bratslavsky; SUNY Upstate Medical University, Syracuse, NY; Department of Urology,
Upstate Medical University, Syracuse, NY; Pathology and Cancer Genomics Departments, Foundation Medicine, Inc., Cambridge, MA; Foundation Medicine, Inc.,
Cambridge, MA; Vita-Salute San Raffaele University, IRCCS San Raffaele Hospital, Milan, Italy; H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; Department
of Genitourinary Oncology, H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL; The University of Texas MD Anderson Cancer Center, Houston, TX; Division of
Hematology & Oncology, University of Washington & Fred Hutchinson Cancer Center, Seattle, WA; University of California, Irvine Health, Orange, CA

Background: While renal AML is generally a benign tumor, malignant eAML is a rare form of
renal malignancy of uncertain histogenesis featuring variable prognosis. Consequently, most
series are limited in small sample sizes and lack comprehensive genomic analysis. We sought to
survey the genomic landscape in malignant renal eAML and identify potential therapeutic
targets. Methods: After reviewing our database containing over 400,000 advanced cancer
samples we identified 34 cases of malignant eAML. Comprehensive genomic profiling (CGP)
was performed using a hybrid capture technique to assess all classes of genomic alterations
(GA). MSI status, gLOH, genomic ancestry and gene signatures were determined by CGP. TMB
was measured in mutations/megabase of sequenced DNA. PD-L1 positivity was determined by
IHC using the DAKO 22C3 tumor cell proportional score (0% = negative; 1-49% = low positive).
Results: The primary malignant eAML was used for CGP in 14/34 (41.2%) and a metastatic site
biopsy was used in 20 (58.8%) cases (10 liver, 3 lung, 4 retroperitoneum, 2 peritoneum and 1
psoas muscle). There were 19 (55.9%) female patients and a mean age of 60 years (median 53
years). In a subset 17 of cases when either MART1, MelanA or HMB45 IHC staining was
performed all cases were positive for at least 1 marker. There were no MSI-high cases. The
mean and median TMB was 1.6 mutations/Mb. Of the 4 malignant eAML cases tested, 3 (75%)
were negative and 1 (25%) case was low PD-L1 expression positive. 25 (73.5%) of the cases
featured short variant mutations in the TSC2 gene while the other 9 (26.5%) were TSC2
mutation negative. 4 (11.8%) of the malignant eAML featured germline GA in the MUTYH,
CD36, FLCN, and FANCC genes of uncertain roles in the development of the disease. There were
no TSC2 germline GA. Other GA were mostly not currently targetable and included the tumor
suppressors TP53 at 29.4%, CDKN2A/B at 14.7%, ATRX at 11.8%, and RB1 at 8.8%. Aside from the
frequent TSC2 alterations, other GA potentially implicating MTOR inhibitor use include GA in
PTEN at 5.9% andNF2 at 2.9%. Additionally, BRCA1was altered in 2.9% of cases, suggesting the
possible utility of a PARP inhibitor. In a 28 case subset, the mean gLOH was 6.3% (range 0% to
37.9%) with 3 cases (10.7%) featuring a gLOH of . 16%. 26 (76.5%) of these patients were of
EUR ancestry, 5 (14.7%) of AMR ancestry and 3 (8.8%) of AFR ancestry. No specific genomic
signature characterized the malignant eAML cases. Conclusions: Renal malignant eAML, also
known as malignant PEComa of the kidney, is an exceedingly rare malignant tumor. Our CGP
identified that themajority of cases exhibit non-germline TSC2mutations. Interestingly, other
germline alterations were found in 4/34 cases which are of unknown significance. While there
may be limited opportunities for targeted or immunotherapies aside from MTOR inhibition,
CGP analysis may still provide guidance into identification of potential therapeutic targets.
Research Sponsor: None.
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Association of microbial metabolism of tryptophan with resistance to immune
checkpoint (ICB) therapy in renal cell cancer (RCC).

Shahla Bari, Brandon J. Manley, Jameel Muzaffar, Humaira Sarfraz, Andrew J. Armstrong, Nizar M. Tannir, Daniel J. George, Jose Conejo-Garcia; Duke University School of
Medicine, Durham, NC; H. LeeMoffitt Cancer Center and Research Institute, Tampa, FL; Duke University, Durham, NC; Duke University Trent Center for Bioethics Humanities
and History of Medicine, Durham, NC; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; Duke Cancer
Institute, Durham, NC

Background: Metastatic RCC has a poor prognosis. Despite improvement in treatment out-
comes with ICB and targeted therapy, many patients fail to respond to first line therapy and
durable responses remain elusive. The tryptophan metabolite kynurenine, an agonist of the
immunosuppressive aryl hydrocarbon receptor (AhR), is associated with resistance to ICB.
However, IDO (Indole 2,3 dioxygenase) blockers which inhibit tryptophan metabolism to
kynurenine failed to show benefit in clinical trials, suggesting the presence of alternate AhR
activation.We hypothesize thatmicrobial metabolism of tryptophan to indolemetabolitesmay
be associated with AhR activation and ICB resistance. Methods: We prospectively collected
paired stool and blood samples of treatment näıvemetastatic RCC patients, treatedwith ICB+/-
Tyrosine kinase inhibitors (TKI) at treatment initiation and at timeof first response assessment
(12+/-3 weeks). We evaluated stool metagenomics and untargeted stool and plasma metab-
olomics among responders (R) and non-responders (NR). We focused on kynurenine/
tryptophan and indoles/tryptophan ratio to evaluate differential host and microbial meta-
bolismof tryptophan. A responderwas classified as progression free survival (PFS) greater than
6 months. We also performed global metabolomics on tumor and plasma of germ-free (GF) &
specific pathogen free (SPF) mice to identify microbial & host metabolites. Results: Among 120
patients accrued, baseline paired samples were analyzed from99patients, 39were treatedwith
combination ICB, while 60 patients were treated with ICB + TKI. Median follow up was
15 months. 65% of patients had PFS . 6 months. Using unpaired t test comparing baseline
relative abundance of metabolites between R vs NR - plasma Kynurenine/tryptophan ratio was
significantly higher in NR vs R, at baseline and at 3 months (baseline-0.042 vs 0.01, p=0.01, 3
months-0.058 vs 0.02, p=0.02). Microbial metabolites of Tryptophan -Indole pyruvic acid
(IPA), Indole carboxylic acid (IcA), and Indole acetaldehyde (IAAld) were differentially asso-
ciatedwith ICB resistance andwas significantly higher inNR (IcA: 8.0 vs 5.2, p=0.03; IPA: 82.4 vs
64.9, p=0.01; IAAld: 78.7 vs 64.6, p=0.03). We also noted differential enrichment of microbial
KEGG enzymes associated with IPA, IAAld and IcA production in the stool of NR patients
compared to R.Microbial origin of thesemetabliteswas confirmed by its absence in tumor of GF
mice. Conclusions: This is first study inmetastatic RCC which shows the association of indoles
(microbial metabolites of tryptophan) with resistance to ICB. These indoles are known to be
potent AhR agonists and are associated with immunosuppression suggesting that microbial
metabolism of tryptophan may represent a novel pathway for ICB resistance in RCC patients.
Research Sponsor: None.
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Endogenous retrovirus expression and its impact on tumor-infiltrating immune cells
in papillary renal cell carcinoma.

Joseph Vento, Jared Brewer, Anupama Reddy, Aguirre De Cubas, Katy Beckermann, Brian I. Rini, W. Kimryn Rathmell, Scott Mattox Haake; Vanderbilt University Medical
Center, Nashville, TN; Vindhya Data Science, Durham, NC; Medical University of South Carolina, Charleston, SC

Background: Endogenous retroviruses (ERVs) represent 5-8%of the human genome, and their
expression in cancer cells correlates with response to immunotherapy in clear cell renal cell
carcinoma (ccRCC).Whether this association also exists inpapillary renal cell carcinoma (PRCC)
is unknown. Studying ERV expression in PRCC and its impact on the tumor microenvironment
(TME)mayhelp elucidate its role in PRCC response to immunotherapy.Methods:Wequantified
ERV expression on human PRCC tissue samples using real-time quantitative PCR (RT-qPCR).
ERV4700 was selected due its correlation with response to immunotherapy when expressed in
ccRCC. In addition, we stained matched human FFPE tissue with 31 antibodies using multiplex
immunohistochemistry (mxIHC) to investigate the TME. Using mxIHC protein expression
levels, we generated a probabilistic cell classification algorithm to quantify immune cells.
We investigated associations between ERV expression data, clinicopathologic variables, and
immune cell proportions in the tumor samples using linear regression. Results:We performed
ERV expression andmxIHC analysis on 104 PRCC nephrectomy samples from 1997-2016. After
quality control, 78 unique patient tumor samples had results from both pipelines. Median
patient agewas65 (IQR56-71), 74.4%weremale, andFuhrmangradewas 1 in 3.9%, 2 in 5.9%, 3
in 50.0%, and 4 in 9.0% of patients. Over a median follow-up of 3.03 years (IQR 0.61-6.99
years), 11.5% had recurrence after definitive local therapy, and 7.7% had an RCC-related death.
Increased ERV expression correlated with increasing Fuhrman grade (r = 0.057, p ,0.001), but
notwithdisease recurrence orRCC-related death. IncreasedERVexpressionwas also associated
with an increased TME proportion of cytotoxic T cells, memory T cells, and CD20+ B cells, and
with adecreasedTMEproportion ofmacrophages (seeTable 1).Conclusions:Higher expression
of ERV4700 correlates with increased proportions of cytotoxic T cells in the TME of PRCC
samples. Given its association with immunotherapy response in ccRCC, further studies are
warranted to study ERV expression as a prognostic and predictive biomarker in PRCC. Research
Sponsor: Department of Defense Kidney Cancer Research Program.

TME cell proportion associations with log ERV expression.

Immune Cell Type Correlation (r) P-value

Cytotoxic T cells 0.19 ,0.001*
Helper T cells 0.07 0.214
Regulatory T cells -0.04 0.532
Memory T cells 0.18 0.001*
Macrophages -0.12 0.030*
NK cells -0.06 0.279
CD20+ B cells 0.12 0.035*

*p,0.05.
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Topological heterogeneity of genomic and immunologic effects from combination
immunotherapy treatment in the neoadjuvant setting for renal cell carcinoma (RCC).

Tyler Alban, Salendra Singh, Paul G. Pavicic, Patricia A. Rayman, Prerana Parthasarathy Bangalore, Amit Rupani, Vladimir Makarov, Christopher Przybycin, Jennifer S. Ko,
Venkatesh Krishnamurthi, Steven Campbell, Timothy An-thy Chan, Brian I. Rini, C. Marcela Diaz-Montero, Moshe Chaim Ornstein; Cleveland Clinic Lerner Research Institute,
Cleveland, OH; Cleveland Clinic Pathology & Laboratory Medicine Institute, Cleveland, OH; Cleveland Clinic Glickman Urological and Kidney Institute, Cleveland, OH;
Department of Medicine, Vanderbilt University Medical Center, Nashville, TN; Cleveland Clinic Cancer Center, Cleveland, OH

Background: We present a multi-regional genomic analysis of tumor from a phase 1b clinical
trial of perioperative durvalumab (D) and tremelimumab (T) in patients (pts) with high-risk
RCC. Genomic & transcriptomic analyses were performed on nephrectomy samples post neo-
adjuvant therapy to assess genomic/immunologic impact of combinatorial D+T therapy com-
pared to D alone.Methods: Post-treatment nephrectomy samples were regionally sampled at 4
locations: non-tumor, tumor distant, tumor near, and tumor center. RNA-sequencing was
performed on all 4 regions and utilized on a per patient basis to identify regional tumor
microenvironment alterations compared to normal kidney. Whole exome sequencing was
performed on tumor center. Results: 29 pts enrolled in the trial. 15 were included in the
analysis; 5 received neoadjuvant D and 10 received D+T. 60 multi-regional specimens were
analyzed; each patient’s own normal kidney tissue served as their baseline. There were
significant transcriptional differences in D+T compared to D alone (Table). While many of
these genes overlapped between treatment arms, the amplitude of differentially expressed
genes (i.e., differences between normal and tumor tissue) were greater in the D+T arm,
particularly among immune related genes, such as CD8A, CXCL9, CXCL13 and PRAME. En-
hanced immune activity was confirmed by immune deconvolution analyses showing broad
regional immune infiltration of lymphocytes, including CD8+ T cells, in D+T, which was not
detected in D alone. Further comparison of mutational profiles within this cohort showed that
D+T treatment resulted in increased clonality compared toD.Conclusions:These datahighlight
the potential differential genomic/immunologic impact of combination immunotherapy vs
single agent across tumor topology. It also demonstrates the utility of pt specific comparisons
and a multiregional sampling approach. D+T treatment resulted in enhanced immune activity
in RCC tumors and activation of anti-tumor processes above and beyond D alone. This design
increases power & biological interpretation of small pt cohorts and allows additional insight
into enhanced activation of the immune system with D+T. Summary of transcriptomic com-
parisons within D & D+T cohorts per region where p ,0.05 was used as selection criteria along
with positive & negative log fold change. Pathway analysis performed using Hallmarked
pathways based on differentially expressed genes, and Celltype deconvolution via ssGSEA
(p,0.05). Research Sponsor: None.

Downregulated
Genes

Upregulated
Genes

Downregulated
Pathways

Upregulated
Pathways

Decreased
Cell Types

Increased
Cell Types

TC vs NK (D) 1248 527 0 0 0 0
TD vs NK (D) 1228 622 0 0 0 0
TN vs NK (D) 1109 453 0 0 0 0
TC vs NK (D +T) 2752 1745 8 18 0 8
TD vs NK (D +T) 2815 2251 8 20 0 13
TN vs NK (D +T) 2411 1873 7 20 0 11

TC = tumor center; TD = tumor distant; TN = tumor near; NK = normal kidney.
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Prognostic value of circulating tumor DNA fraction (TF) for patients with metastatic
renal cell carcinoma (mRCC).

Amado J. Zurita, Natalie Danziger, Takara Scott, Ole Gjoerup, Lei Zhong, Hanna Tukachinsky, Jeffrey S. Ross, Ryon Graf; The University of Texas MD Anderson Cancer
Center, Houston, TX; Foundation Medicine, Inc., Cambridge, MA; SUNY Upstate Medical University, Syracuse, NY; Foundation Medicine, Inc., Boston, MA

Background: Risk stratification, based on the IMDC classification, is central to treatment
decisions for patients with mRCC. The strongest prognostic feature in the original validation
was the clinical assessment of patient frailty through performance status (PS). Although
inexpensive and ubiquitous, clinical features such as PS are prone to degrees of subjectivity
and considerable variation in assessment from practitioner to practitioner. Recent work
(Reichert et al. 2022, Annals of Oncology) observed that TF levels around the initiation of
new treatment were prognostic independently of standard clinical features including ECOG PS,
in advanced/metastatic lung, breast, prostate, and colorectal cancers, but has not yet been
investigated in mRCC. Methods: This study used a cohort of patients in the de-identified
nationwide, U.S. based Flatiron Health-Foundation Medicine renal cell clinico-genomic da-
tabase, which originated from approximately 280 US cancer clinics (~800 sites of care), who
underwent genomic testing as part of routine care. TF estimation on FoundationOne Liquid CDx
was based on a composite algorithm incorporating multiple factors including aneuploidy and
variant allele frequency of canonical alterations. Clinical characteristics, laboratory and treat-
ment data were captured from the electronic health record. Real-world progression-free
survival (rwPFS) and overall survival (rwOS) were evaluated by TF level. Results: 45 patients
with mRCC and liquid biopsy testing had TF assessments within 90 days of start of new
treatment. Patients with TF$1% (15 of 45) had younger median age (58y vs. 66y, p = 0.041)
and higher prevalence of calcium levels above upper limit of normal (46% vs. 4%, p , 0.001).
Higher TF ($1%) was associated with less favorable rwPFS (hazard ratio (HR) 1.41, 0.70-2.82,
p=0.34) and rwOS (HR 2.54, 1.08-5.96, p=0.033). In the 15 patients with TF $1%, we observed
detection of known pathogenic genomic alterations in VHL (7/15, 47%), SETD2 (4/15, 27%),
PBRM1 (4/15, 27%), BAP1 (3/15, 20%).Conclusions: In this initial cohort study, ctDNATF shows
prognostic significance inmRCCwith potential to inform expected longevity of patients. Liquid
biopsy detects alterations characteristic of mRCC genomics, supporting its utility to identify
drivers and potential targetable alterations. Risk stratification based entirely upon algorithmic
determination independent of human interpretation has the potential to improve risk strat-
ification in mRCC and improve treatment decisions. Expansion of our cohort and survival data
maturation will allow for evaluation of whether TF may be a useful addition to the established
IMDC clinical classification and improve risk stratification and treatment assignment. Research
Sponsor: Foundation Medicine Inc.
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Association between b3-adrenergic receptor agonist use and risk of kidney cancer
among patients with overactive bladder.

Jee Soo Park, Myung Eun Lee, Won Sik Jang, Jongchan Kim, Gwangmo Shin, Won Sik Ham; Department of Urology and Urological Science Institute, Yonsei University
College of Medicine, Seoul, South Korea

Background: New aspects of b3-AR have been recently described with overexpression in
cancers. Although post-authorization safety study of mirabegron, the first approved b3-AR
agonist for overactive bladder (OAB), found no association betweenmirabegron use and risk of
overall cancer, subgroup analysis revealed that some malignancies were significantly associ-
ated with b3-AR agonist use. This study aimed to examine whether cumulative b3-AR agonist
use is associated with a higher risk of kidney cancer and demonstrate underlying mechanisms
of b3-AR agonist through murine model. Methods: This nationwide population cohort study
included newly diagnosed OAB patients who initiated their OABmedications between 2015 and
2020. In pulmonary metastatic orthotopic murine mRCC model, primary tumor weight and
number of lung nodules were measured and evaluation of browning of perinephric fat (PF) and
tumor immune microenvironment (TIME) was performed and compared between b3-AR
agonist and vehicle treatment groups. Results: Among a total of 3,728,929 patients, 7,437
(0.2%) developed kidney cancer after starting OABmedications. There was an increased risk of
kidney cancer among b3-AR agonist users (hazard ratio (HR)=1.514, 95% confidence interval
(CI) 1.418–1.615) compared to anticholinergic users. The incidence of kidney cancer was also
significantly increased with an increase in the cumulative dose of mirabegron (adjusted HR
(aHR)=1.221 (1.104-1.351) for 30-180 cDDDs (cumulative defined daily doses), aHR=1.413 (1.281-
1.558) for.181 cDDDs) compared to low-dose cDDDs (,30 cDDDs)). The b3-AR agonist treated
mice demonstrated significantly higher primary tumor burden and lung metastasis with in-
creased mitosis in cancer cells and browning of PF. Immunofluorescence analysis demon-
strated thatb3-ARagonistmodulate TIMEby increasing bothmyeloid-derived suppressor cells
and regulatory T cells. Conclusions: This is the first study to demonstrate the association of
kidney cancer andb3-AR agonist both inmurine andhuman studies. By showing that theb3-AR
agonist not only increases PF browning but also induces immune tolerance which eventually
increases the initiation and progression of kidney cancer, we suggest b3-AR as the potential
therapeutic target for novel anti-neoplastic approaches. Research Sponsor: Korea Health
Industry Development Institute; National Research Foundation of Korea; Korean Urological
Oncology Society; Yonsei University College of Medicine; Foundation for Korean Urological
Association.
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Effect of cytoreductive nephrectomy on the efficacy of immunotherapy in meta-
static renal cell carcinoma by decreasing IL-6 to modulate tumor-associated
macrophage and myeloid-derived suppressor cell.

Jee Soo Park, Myung Eun Lee, Won Sik Jang, Jongchan Kim, Gwangmo Shin, Won Sik Ham; Department of Urology and Urological Science Institute, Yonsei University
College of Medicine, Seoul, South Korea

Background: Although the contemporary role of cytoreductive nephrectomy (CN) has been
significantly downsized, the role of CN in immuno-oncology era still remains. Since the efficacy
of immune checkpoint inhibitor (ICI) is limited, the role of CN in combinationwith ICI from the
perspective tumor immunemicroenvironment (TIME) was evaluated usingmurinemodels and
hypothesized that interleukin 6 (IL-6) blockade would enhance the efficacy of ICI therapy.
Methods: Low- and high-tumor burden pulmonary metastatic orthotopic murine mRCC
models have been developed. Antibodies targeting PD-1, CTLA-4, and IL-6 were systemically
injected through the peritoneum. Renca implanted kidney was removed in the CN performed
group and the timing of CN was differentiated according to the upfront and deferred CN group.
The remodeling of the TIME was analyzed by flow cytometry, immunofluorescence analysis,
and measurement of cytokines. Results: Upfront CN group demonstrated significantly better
survival outcomes compared to deferred CN group in low-tumor burden models, while sig-
nificantly longer survival was reported in deferred CN group compared to upfront CN group in
high-tumor burden models. CN modulate IL-6 levels which act as a negative regulator of
myeloid-derived stem cells (MDSCs) and M2 tumor-associated macrophage (TAM). The
blockade of IL-6 activated CD8+T-cell accumulation and led to decreased expression ofMDSCs
and M2 TAM, which is similar to the effects on TIME by CN combined with ICI therapy.
Conclusions: This study is the first animal study to demonstrate the role of CN in combination
with ICI. CN decreases the production of the cytokine IL-6, increasing the anti-cancer im-
munityTIME throughmodulationofMDSCandM2TAM.Our studyprovides a research basis for
the significant role of IL-6 in tumor regression and highlights a novel target to improve the
efficacy of immunotherapy. Research Sponsor: Korea Health Industry Development Institute;
Korean Urological Oncology Society; Yonsei University College of Medicine.
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Preclinical testing of a novel PD-L1 inhibitor for the treatment of renal cell
carcinoma.

Michelle Hsu, Zesheng An, Joanina Gicobi, Tianxiao Xu, Susan Harrington, Henan Zhang, Kevin Pavelko, Jacob Hirdler, Christine M. Lohse, Reza Nabavizadeh,
Rodrigo Pessoa, Vidit Sharma, Houston R. Thompson, Bradley C. Leibovich, Haidong Dong, Fabrice Lucien; Mayo Clinic Rochester, Rochester, MN; Department of Health
Sciences Research, Mayo Clinic, Rochester, MN

Background: Immune checkpoint inhibitors (ICI) targeting PD-1/PD-L1 axis has revolutionized
the therapeutic landscape of patients with advanced and locally advanced renal cell carcinoma
(RCC). However, complete response rates remain low and there is a need for novel therapeutic
options for ICI-resistant and refractory RCC. Our group has generated a novel humanized anti-
PD-L1 antibody, called H1A, that induces PD-L1 degradation preventing not only its interaction
with PD-1 but also inhibiting pro-tumorigenic intracellular signaling. In this study, we
compared the antitumor activity of H1Awith FDA-approved ICI using patient-derived immune
cells and humanized mouse tumor models. Methods: In vivo antitumor activity of H1A and
atezolizumab (ATZ) was compared in three humanized PD-1/PD-L1 mouse tumormodels with
different immunogenicity (E0771:high, MC38:moderate, B16-F10:poor). Peripheral blood
mononuclear cells (PBMC) were isolated from 14 RCC patients undergoing with nephrectomy.
PBMCwere treatedwithH1A, nivolumab (NIV), atezolizumab (ATZ) and pembrolizumab (PEM)
to evaluate their efficacy in inducing tumor cell death in an ex-vivo cytotoxicity assay. Mass
cytometrywas employed to determine the impact ofH1A and atezolizumabon thePBMCprofile.
Results:MC38 tumors showedmoderate response to bothH1A and ATZwhichwas abrogated by
CD8 T cell depletion. In E0771 tumors, higher percentage of complete responders was observed
with H1A compared to ATZ and E0771 rechallenge revealed memory antitumor immunity with
complete rejection of tumors. Patient-derived PBMC treated with H1A showed superior tumor
cell killing compared to NIV, PEM and ATZ (p,0.01). While H1A treatment of PBMC induced
expansion of effector NK and CD8 T cells (GZMB+ T-bet+), ATZ treatment led to enrichment of
Tregs (CD25+,Foxp3+) expressing inhibitory markers PD-1 and LAG-3. Conclusions: H1A
demonstrated superior antitumor activity compared to FDA-approved ICI which lays the
ground for clinical testing of H1A as a next-generation immune checkpoint inhibitor for the
treatment of renal cell carcinoma. Research Sponsor: NIH;Mayo Clinic Cancer Center; Fonds de
Recherche du Quebec-Sante.
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Multi-omic characterization of acquired resistance to immune checkpoint inhibitors
in patients with metastatic renal cell carcinoma.

Eddy Saad, Chris Labaki, Benjamin Miron, Jihye Park, Ziad Bakouny, Amin Nassar, Renee Maria Saliby, Karl Semaan, Marc Eid, Kevin Meli, Yasmin Nabil Laimon,
Daniel M. Geynisman, Rutika Kokate, David A. Braun, Sabina Signoretti, Bradley Alexander McGregor, Elizabeth R. Plimack, Toni K. Choueiri, Eliezer Mendel Van Allen,
Matthew R. Zibelman; Dana-Farber Cancer Institute, Boston, MA; Beth Israel Deaconess Medical Center, Boston, MA; Fox Chase Cancer Center, Philadelphia, PA; Memorial
Sloan Kettering Cancer Center, New York, NY; Yale Cancer Center, New Haven, CT; Harvard University, Cambridge, MA; Brigham and Women’s Hospital, Boston, MA; Yale
University, New Haven, CT; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Fox Chase Cancer Center, Temple Health, Philadelphia, PA; The Lank Center
for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA

Background: While immune checkpoint inhibitors (ICI) have improved outcomes in patients
(pts) with metastatic renal cell carcinoma (mRCC), acquired resistance (ARX) is commonly
encountered. We aimed to characterize the genomic and transcriptomic correlates underlying
ARX in ICI-treated mRCC patients. Methods: We identified pts with mRCC at Dana-Farber
Cancer Institute and Fox Chase Cancer Center, treated with ICI-based regimens who had an
initial response to therapy followed by disease progression. Tissue samples from the primary
tumors or metastases were collected before ICI treatment and after ARX from a treatment-
emergent escape lesion.Whole exome sequencing (WES) and bulk RNA-sequencing (RNA-seq)
were performed. Somatic mutations were called using the Cancer Genome Analysis pipeline.
Differential gene expression analysis (DGE) was run using DESeq2, followed by gene set
enrichment analysis (GSEA). Immune cell fractions were estimated using CIBERSORTx. Cell
fraction and tertiary lymphoid structures (TLS) scores were compared between post and pre-
ARX samples using the Wilcoxon test. Results: A total of 41 samples (n=23 pre-ARX and n=18
post-ARX)were collected from 14 unique patients. After quality control,WES andRNA-seq data
were available for 27 samples (14 pre-ARX and 13 post-ARX) and 9 samples (3 pre-ARX and 6
post-ARX), respectively. No discernable enrichment of gene mutations was detected in the
post-ARX setting compared to the pre-ARX. DGE identified 61 downregulated immunoglobulin
genes in the post-ARX setting. GSEA revealed significant depletion of pathways associatedwith
B-cell and T-cell function in post-ARX samples (all adjusted p,0.05). Similarly, a trend
towards decreased näıve B cell and CD8+ T cell fractions was observed in the post-ARX setting
(p=0.17 for both). Three previously reported TLS-associated expression signatures were de-
pleted in the post-ARX samples compared to pre-ARX (p=0.015, p=0.065 and p=0.065, re-
spectively). Immunohistochemistry assessment of 3 samples from one pt using ant-CD3 and
CD20 antibodies confirmed the presence of TLS in the pre-ARX sample and their absence in two
different post-ARX samples. Conclusions: In our cohort of pts with mRCC, no gene mutations
were implicated as drivers of ARX. However, ARXwas associated with downregulation of B-cell
signaling and humoral mediated immunity, as well as absence of TLS. Ongoing efforts are in
progress to include more samples. Research Sponsor: None.
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Evolution of the functionality of microbial communities in patients with metastatic
renal cell carcinoma (mRCC) receiving cabozantinib (cabo)/nivolumab (nivo) with or
without CBM588: A randomized clinical trial.

Hedyeh Ebrahimi, Luis A Meza, Keehoon Lee, Jasnoor Malhotra, Marice Alcantara, Zeynep Busra Zengin, Nazli Dizman, Joann Hsu, Marian Llamas-Quitiquit,
Daniela V. Castro, Benjamin D. Mercier, Regina Barragan-Carrillo, Neal Shiv Chawla, Xiaochen Li, Sandy Liu, Alex Chehrazi-Raffle, Tanya B. Dorff, Paul Henry Frankel,
Abhishek Tripathi, Sumanta Kumar Pal; City of Hope Comprehensive Cancer Center, Duarte, CA; Translational Genomics Research Institute (TGen North), Flagstaff, AZ; The
University of Texas MD Anderson Cancer Center, Houston, TX; City of Hope Orange County Lennar Foundation Cancer Center, Irvine, CA

Background: Our team has previously demonstrated in two prospective studies that the live
bacterial product CBM588mayenhance clinical outcomes inpatientswithmRCC (Ebrahimi et al
ASCO 2023, Dizman et al Nature Med 2022). In the current study, we sought to determine if gut
microbial functionality is associated with clinical outcomes in patients withmRCC treated with
cabo/nivowith orwithout CBM588.Methods:Pts$18 yrs oldwith histologically verified (clear-
cell, papillary, or sarcomatoid component) mRCC and no prior systemic therapy for metastatic
disease were enrolled and randomized 1:2 to receive either cabo/nivo at the standard dose/
schedule alone or with CBM588 dosed at 80mg PO BID. Whole metagenome sequencing was
performed on stool specimens collected at baseline and week 12 of treatment. Taxonomic
profiling was conducted using MetaPhlAn 4, and functional profiling was performed using
HUMAnN 3. HUMAnN 3 annotates open reading frames and provides highly accurate infor-
mation on metabolic pathways and other molecular functions from metagenomic or meta-
transcriptomic sequencing data. The ANCOM-BC was used to detect the taxonomic/genetic
features with differential abundance between two time-points within the same treatment arm.
Results:A total of 30 (20:10M:F) pts were enrolledwith amedian age of 65 (36-84). 5 pts (17%)
had sarcomatoid features, and 2 pts (7%) had predominant papillary histology. Objective
response was achieved in 20% and 65% of the pts in the cabo/nivo and cabo/nivo/CBM588
arm, respectively. Significant changes in 9 metabolic pathways (1 upregulation, 8 down-
regulation) in the control arm and 7 metabolic pathways (2 upregulation, 5 with downregu-
lation) in the experimental arm were identified. Superpathways of biosynthesis of different
forms of menaquinole, a reversible redox component of the electron transfer chain, were
depleted with cabo/nivo treatment. In contrast, the biosynthesis of menaquinol-8 and 1,4
dihydroxy-6-naphthoate (an intermediate of the menaquinone pathway) were upregulated in
cabo/nivo/CBM588 arm. Conclusions: Our interrogation of metabolic dynamics and pathways
in patients receiving CBM588 suggests key differences in biosynthesis pathways of menaqui-
none between control and experimental arms. Menaquinones (vitamin K2 derivatives) have
been previously reported to induce apoptosis in many cancer cell types and also increase the
objective response rate to sorafenib in patients with hepatocellular carcinoma. Our findings
provide mechanistic evidence for the effect of the addition of CBM588 to cabo/nivo on gut
microbiome function and the resultant improvement in clinical outcomes inmRCC, potentially
through enhancing the enteric production of vitamin K2. Clinical trial information:
NCT05122546. Research Sponsor: Exelixis.
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Tumor characteristics associated with detectable circulating tumor DNA pre-
operatively in patients with renal masses suspicious for RCC.

Reuben Ben-David, Parissa Alerasool, Hitasha Kalola, Neeraja Tillu, Kai Tsao, Matt D. Galsky, Kyrollis Attalla, John P. Sfakianos, Peter Wiklund, Nikhil Waingankar,
Reza Mehrazin; Icahn School of Medicine At Mount Sinai, New York, NY; Tisch Cancer Institute at Mount Sinai, New York, NY; Icahn School of Medicine at Mount Sinai, New
York, NY; Tisch Cancer Institute at the Icahn School of Medicine at Mount Sinai, New York, NY; Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, New York,
NY

Background: Understanding the specific tumor characteristics associated with detectable
ctDNA in the blood of patients with renal cell carcinoma (RCC) is critical to informing future
studies seeking to establish the clinical utility of such testing. We characterized pathological
and clinical characteristics associatedwith ctDNAdetected preoperatively in patientswith renal
masses suspicious of RCC. Methods: Using our single institution prospectively maintained
database, we identified consecutive patients who underwent partial or radical nephrectomy for
non-metastatic suspected RCC (stages cT1b-cT3) during 2022-2023. Included were patients
who had undergone tumor-informed ctDNA testing using the commercial Signatera assay
(Natera). Baseline characteristics, pathology results, imaging study results, and oncological
treatment and follow-updatawere collected from the electronicmedical records. ctDNA results
were collected through the Natera portal. Study findings were reported using descriptive
statistics. A p-value of,0.05 was considered statistically significant. R programming language
version 4.3 was used for all statistical analyses.Results:A total of 54 patients with amedian age
of 63 years (IQR 51-71)were included in the study. Twenty-one (39%)werewomen. Themedian
follow-up time was 4 months (range: 1-21 months). Among the 54 patients, 27 (50%) had
detectable ctDNA pre-operatively Post-operative results were available for 33 patients, and 3
(9%) had detectable tDNA (of those 2 had Inferior vena cava involvement). The first patient
developed metastatic disease. The two other patients are receiving adjuvant immunotherapy.
Analysis of 50 patients with solely malignant RCC revealed that patients with detectable versus
undetectable ctDNA were older 67 vs. 54 years (p=0.03), had a higher pathological stage (p=
0.002), larger tumors (7.2 vs. 4.7 cm, p = 0.004), and higher pathological grade (grade 3-4 vs.
grade 1-2; p=0.035) (Table 1). All the patients with renal vein or inferior vena cava involvement
had detectable ctDNA (n=8). Conclusions: In our cohort, preoperative ctDNA was detectable in
50% of patients with suspected clinically localized RCC. Detectable ctDNA preoperatively
correlated with clinically relevant features. The ability of preoperative ctDNA to predict re-
currence and survival in patients with clinically localized RCC warrants further evaluation.
Research Sponsor: None.

Negative ctDNA (n=24) Positive ctDNA (n=26) p

Age (median [IQR]) 54 [49, 66] 67 [58, 74] 0.028
Histological Subtype (%) Clear cell 17 (70.8) 21 (80.8) 0.122

Papillary 1 (4.2) 4 (15.4)
Clear Cell Papillary 2 (8.3) 0 (0)

Chromophobe 4 (16.7) 1 (3.8)
Histological Grade (%) Low (1-2) 16 (80) 12 (48) 0.035

High (3-4) 4 (20) 13 (52)
Lymphovascular Invasion (%) 0 (0) 5 (19.2) 0.051
Sarcomatoid Features (%) 0 (0) 3 (11.5) 0.236
Necrosis Detected (%) 4 (16.7) 8 (30.8) 0.327
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Clinicopathological features and transcriptomic profiles of MED15-TFE3-
rearranged renal cell carcinoma: A retrospective study of 14 cases.

Sike He, Haoyang Liu, Xu Hu, Guangxi Sun, Zhenhua Liu, Pengfei Shen, Hao Zeng; Department of Urology, West China Hospital, Sichuan Univertity, Chengdu, Sichuan, China;
Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengdu, China

Background: TFE3-rearranged renal cell carcinoma (TFE3-rRCC) is a rare type of RCCs with
various fusion types and heterogeneous clinicopathological features. MED15-TFE3 is a fusion
that usually present as an extensive cystic mass with low malignant potential. We sought to
summarize the clinicopathological, transcriptomic characteristics and survival outcome in
MED15-TFE3-rRCC patients.Methods: All 14 cases were collected retrospectively fromSichuan
University West China Hospital from 8/2011 to now. Diagnosis of MED15-TFE3 fusion was
confirmed by fluorescence in situ hybridization and RNA sequencing. The clinicopathological
features and follow-up data were collected for further analysis. The tumor transcriptomic
profiles were analyzed by Gene Set Enrichment Analysis (GSEA), Gene Ontology (GO) analysis,
Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis via R tool.Results: Themedian age
was 43.5 years (range, 22 to 70). Majority of the cases were female (10/14). 8 patients (57.1%)
underwent radical nephrectomy, 1 patient received cytoreductive surgery, and 5 patients
(35.7%) received partial nephrectomy. At initial diagnosis, most cases (10/14) were localized
disease, while 2 patients had regional lymph nodes metastasis, and 1 patient had distant
metastasis (bone). For the patients without distant metastasis (n=13), 2 patients developed
metastasis (liver, lung, abdominal, in situ) with disease-free survival of 11.4 and 29.0 months.
As for the pathological features, 10 (71.4%)of thesamples presentedcysticmorphologically, and
other 4 (28.6%) were papillary. 10 (71.4%) were in G2 by ISUP score. For metastatic patients, 3
received first-line therapy (1 axitinib, 1 axitinib + sintilimab, 1 sunitinib), 2 received second-
line therapy (1 axitinib + sintilimab, 1 axitinib + toripalimab), 1 received third-line therapy
(axitinib + toripalimab + everolimus). They are still under follow-up. GSEA analysis illustrated
that compared to paraneoplastic tissue, apical surface, bile acid metabolism, KRAS signaling,
Xenobiotic Metabolism, and estrogen response were upregulated in tumor. For the patients
with distant metastases, the transcriptomic analysis revealed that organelle fission, nuclear
division, mitotic nuclear division, and chromosome segregation were significantly upregu-
lated, whichmay be associatedwith tumormetastasis. The overall immune cell infiltration was
comparable in metastatic patients and non-metastatic patients. However, the expression level
of type 17 T helper cell, B cells, plasmacytoid dendritic cell, and activated dendritic cell were
significantly different. Conclusions: MED15-TFE3 rRCC mainly present low-grade cystic renal
neoplasm with favorable prognosis. For metastatic MED15-TFE3 rRCC, there is no standard
therapy. And the transcriptomic evidence may provide insights for future research. Research
Sponsor: None.
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PD-L1 expression and its prognostic value in metastatic papillary renal cell car-
cinoma: Results from a GETUG multicenter retrospective cohort.

Mathilde Cancel, Jérémie Naffrichoux, Pierre Poupin, William Pouillot, Claude Linassier, Nathalie Rioux-Leclercq, Manon De Vries-Brilland, Loic Mourey, Brigitte Laguerre,
Stephane Oudard, Marine Gross-Goupil, Gwenaelle Gravis, Frederic Rolland, Laura Moise, Sheik Muhummud Fardeen Emambux, Cecile Vassal, Sylvie Zanetta,
Nicolas Penel, Laurence Albiges, Gaelle Fromont; Department of Medical Oncology, University Hospital, Tours, France; Biostatistiques INSERM CIC 1415 - Biométrie UMR
INSERM 1246 - SPHERE, University Hospital, Tours, France; Department of Anatomical Pathology, CHU Bretonneau Centre, Tours University, Tours, France; CHU Rennes,
Rennes, France; Department of Medical Oncology, Integrated Centers of Oncology (ICO) Paul Papin, Angers, France; Institut Claudius Regaud/IUCT-Oncopole, Toulouse,
France; Department of Medical Oncology, Eugène Marquis Cancer Center, Rennes, France; Department of Medical Oncology, Hop̂ital Europeén Georges Pompidou, Institut
du Cancer Paris CARPEM, AP-HP.Centre – Universite ́Paris Cité, Paris, France; Department of Medical Oncology, University Hospital Saint André, Bordeaux, France; Institut
Paoli-Calmettes, Marseille, France; Institut de Cancérologie de l’Ouest, Department of Medical Oncology, Saint Herblain, France; Department of Medical Oncology, Centre
François Baclesse, Caen, France; Department of Medical Oncology, University Hospital, Poitiers, France; Institut de Cancérologie Lucien Neuwirth, Saint Priez En Jarez,
France; Georges François Leclerc Comprehensive Cancer Care Centre, Dijon, France; Department of Medical Oncology, Centre Oscar Lambret, Lille, France; Department of
Medical Oncology, Gustave Roussy, Villejuif, France

Background: Papillary renal cell carcinoma (pRCC) is a rare and aggressive cancer with no
specifically established therapeutic strategy in themetastatic setting. Combinations of tyrosine
kinase and immune checkpoint inhibitors are a promising option. We aimed to study the
immune landscape of metastatic pRCC, and its associations with angiogenesis pathways
expressions, to search for potential therapeutic targets. Methods: The expression of immune
markers (PD-L1, PD-1, PD-L2, LAG-3) and angiogenic pathways (CAIX, c-MET), was analyzed
by immunohistochemistry on 75 metastatic pRCC retrieved from a retrospective multicenter
GETUG cohort. Our primary endpoint was to evaluate the prognostic impact on overall survival
(OS) of PD-L1 expression in metastatic pRCC. Secondary endpoints were to describe the
expression of the other immune markers and of angiogenic pathways and to estimate the
associations between the expression of PD-L1 and the expressions of the other markers or
angiogenic pathways. Results: In median, patients were 61 years old at metastatic diagnosis.
Concerning their first-linemetastatic treatment, 67 (89%) had received Sunitinib, and 8 (11%)
had received Everolimus. TheKarnofsky Performance Score at treatment initiationwas$80 for
62 (83%) patients. Overall, 25.3% of tumors were PD-L1 positive. PD-L2 was more frequently
expressed (45.3%), PD-1 and LAG-3 were positive in 17.3% both. Concerning the angiogenic
markers, CAIXwas expressed in 46.7%of tumors, c-MET in 41.3%. None of thesemarkers were
significantly associated with PD-L1 expression. 64% (48/75) expressed at least one immune
marker, and 40% (30/75) were “double-positive”, as they expressed both immune and
angiogenic markers. In univariate analysis, OS was significantly shorter for patients with
PD-L1 positive pRCC (HR=3.3; 95%CI=1.3-8.6; p=0.01). A multivariate analysis confirmed a
significant association between PD-L1 expression and shorter survival (HR=5.4; 95%CI=1.4-
20.9; p=0.01). Conclusions: These results reinforce clinical data on the expected benefit of
immunotherapy in metastatic pRCC treatment, as PD-L1 expression is a factor of poor prog-
nosis in our multicenter cohort. Research Sponsor: None.
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Glutamine metabolism and VEGF analysis to elucidate and overcome the mech-
anism of tyrosine kinase inhibitor resistance in renal cell carcinoma.

Kento Morozumi, Yoshihide Kawasaki, Tomonori Sato, Masamitsu Maekawa, Shinnya Takasaki, Shuichi Shimada, Takanari Sakai, Shinichi Yamashita, Nariyasu Mano,
Akihiro Ito; Tohoku University School of Medicine, Sendai, Japan; Department of Urology, Tohoku University Graduate School of Medicine, Sendai, Japan; Tohoku
University, Sendai, Japan

Background: Clinical practices have demonstrated improvements in prognosis of patients with
advanced renal cell carcinoma (RCC) by combination therapies with tyrosine kinase inhibitors
(TKIs) and immune checkpoint inhibitors. However, TKI-resistance is inevitablewhich hinders
further improvement in prognosis. In our previous study, we reported regulating glutamine
metabolism could bring about re-sensitivity to Sunitinib (Su) in Su-resistant Renal cell
Carcinoma (RCC) cells. However, the mechanism of re-sensitivity and whether it applies to
other tyrosine kinase inhibitors (TKIs) has been still unknown.Methods:Weestablished Su and
Cabozantinib (Cabo) -resistant cells in 3 RCC cell lines (786-O, Caki-1 and ACHN). We analyzed
the activity of glutamine metabolism and VEGF pathway, before and after TKI-resistant、
furthermore, conducted antitumor effect in vitro and vivo studies to evaluate re-sensitivity to
TKI and relationship betweenVEGF signaling and regulating glutaminemetabolism.Results: In
all TKI-resistant cells, the overexpression of glutamine metabolism and VEGF signaling were
observed. In vitro and vivo study using Su, the regulating glutaminolysis resulted in 40-74%
cell-killing effect in 3 Su-resistant cell lines. Whereas the regulating glutaminolysis also
resulted in 35-55% cell-killing effect in 3 Cabo-resistant cell lines. Although the antitumor
effect was observed in only 786-O among Su-sensitive cells, it was not observed among Cabo-
sensitive cells. Moreover, antitumor effect of regulating glutamine metabolism is more re-
markable in vivo. When conducting immunostaining of CD31 to evaluate vascular endothelium,
angiogenesis was significantly inhibited by regulating glutamine metabolism.Evaluating VEGF
signaling in RT-PCR, VEGFR2 expression and VEGF signaling were downregulated, and PTEN
upregulated by suppressing glutamine metabolism. Conclusions: By evaluating glutamate
metabolism with VEGF analysis in TKI-resistant RCC cells, we have come to understand a part
of the phenomenon of re-sensitivity to TKIs. The inhibition of VEGF signaling and its conse-
quent impact on the tumor microenvironment by regulating glutamine metabolism, are
considered to be the mechanisms causing re-sensitivity to TKIs in TKI-resistant cells.We
could use TKIsmore effectively by regulating glutaminolysis to improve prognosis in advanced
RCC patients. Research Sponsor: None.
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Identification of a novel prognostic gene signature in a clear cell renal cell carci-
noma (ccRCC) population using an integrated multi-study single-cell RNAseq
dataset.

Samuel Garcı́a-Esteve, Natalia Jiménez, Caterina Aversa, Laura Ferrer-Mileo, Marta Garcia de Herreros, Laia Fernandez-Ma~nas, Laura González-Aguado, Carlota Rubio-
Pérez, Inés Cobo-Diego, Manuel Mazariegos, Aleix Prat, Bego~na Mellado-González, Òscar Reig-Torras; Hospital Clinic Barcelona, Barcelona, Spain; Institute of Biomedical
Investigations, IDIBAPS, Barcelona, Spain; Hospital Clinic of Barcelona, Barcelona, Spain; Hospital Clı́nic of Barcelona, Barcelona, Spain; Hospital Clinic, Barcelona,
Barcelona, Spain; Vall d’Hebron Institut of Oncology, Barcelona, Spain; Institut de Recerca Biomèdica (IRB Barcelona), Barcelona, Spain; Hospital Cĺınic Barcelona,
Barcelona, Spain

Background: Clear cell renal cell carcinoma (ccRCC) is a highly heterogeneous disease with
varying prognoses and treatment responses. Understanding the underlying molecular de-
terminants of this diversity is key to tailoring effective treatment strategies for each patient
(pt). Here,we leveraged single–cell RNA sequencing (scRNA–seq) data to assess intra–tumoral
diversity and its impact on pt prognosis. Methods: scRNA–seq raw data from five published
studies were processed with Seurat’s standard workflow and integrated to remove biases using
Harmony. We then re–analyzed the malignant cell cluster, defined by CA9, NDUFA4L2, and
IGFBP3 expression, at a higher resolution. The resulting tumor cell sub–clusterswere subjected
to differentially expressed gene (DEG) and gene ontology (GO) enrichment analyses. A signa-
ture based on all DEGs with a fold change . 1.25 was applied on TCGA–KIRC cohort using
single–sample gene set enrichment analysis and then correlated with relapse–free survival
(RFS) and overall survival (OS) by Kaplan–Meier and multivariate Cox analyses. Results: We
integrated scRNA–seq data from 50 samples from 44 pt’s (40% T3–4, mean age 75, 10%
females). A total of 288K cells were classified into 19 clusters. The tumor cluster was re–
analyzed and three biologically distinct tumor cell sub–clusters (labeled MC1, MC2, and MC3)
were identified, each with uniquemolecular markers. GO analysis showed enrichment in genes
associated with iron sequestration, oxidative phosphorylation, and apoptotic signaling, re-
spectively. In the KIRC cohort, a 23–DEG signature fromMC2 strongly correlated with RFS (HR
0.49; 95%CI 0.3520.67 p,0.001; 5-RFS: 74%vs. 54%) andOS (HR0.44; 95%CI 0.3320.60 p,

0.001; 5-OS: 75% vs. 51%) and was independent of other clinical variables in the multivariate
analysis (Table 1). Moreover, this signature identified a subset of T1–T2 tumors (47.8%) with
low risk of relapse (HR 0.38; 95% CI 0.1920.78, p = 0.008; 5-RFS: 92% vs. 80%) and longer OS
(HR 0.35; 95% CI 0.2020.62 p, 0.001; 5-RFS: 90% vs. 68%). Conclusions:We have identified
three distinct tumor cell sub–populations in an integrated scRNA–seq database, each char-
acterized by unique transcriptomic profiles. A gene expression signature based on the MC2

sub–cluster was prognostic in the TCGA dataset and may help in identifying patients with a
higher risk of relapse and candidates to adjuvant therapy. Research Sponsor: None.

Multivariate analysis results.

Variable (Reference) RFS HR (p-value) OS HR (p-value)

MC2 – Mid (Low) 0.62 (0.015) 0.63 (0.009)
MC2 – Hi (Low) 0.48 (0.001) 0.40 (0.001)
Grade (1-2):
$ 3
$ 4

—
1.41 (0.109)

2.45 (, 0.001)

—
1.18 (0.400)
1.52 (0.082)

Sarcomatoid (No) 1.12 (0.671) 1.89 (0.015)
Necrosis (No) 0.77 (0.299) 1.37 (0.154)
Stage (I):
$ II
$ III
$ IV

—
2.25 (0.015)

3.94 (, 0.001)
14.11 (, 0.001)

—
1.13 (0.693)
2.04 (0.001)

4.73 (, 0.001)
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The immune characteristic analysis of BAP1mutated clear cell renal cell carcinoma.

Zilin Wang, Jiayu Liang, Hao Zeng; Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengdu, China

Background: Commonly mutated genes in clear cell renal cell carcinoma include VHL, PBRM1,
and BAP1. Although the detection rate of BAP1 mutations in RCC is not high, from an evolu-
tionary perspective. BAP1mutated renal cell carcinoma tends to have clinical features of higher
malignancy, faster disease progression, and poor efficacy of classic drug treatments. Therefore,
this studyuses our center andTCGAdatabase to analyze the correlation between transcriptome,
immune cell infiltration, immune checkpoint expression and other characteristics and the
efficacy of immune checkpoint inhibitor-based treatment in patients with BAP1 mutated renal
cell carcinoma.Methods: 1. The correlation between the expression of immune-related factors
CD4, CD8 and immune checkpoints PD-L1, LAG3 and BAP1 RNA and the expression difference
between wild and mutant groups were analyzed through the TCGA database. 2. Collect BAP1
mutant and wild-type patients retrospectively, and verify the expression of CD4, CD8, PD-L1
and LAG3 by immunohistochemistry. 3. The enrichment analysis of the signaling pathway was
carried out after the intersection of TCGA and the differential genes of the center. 4. To analyze
the clinical curative effect difference between BAP1 wild-type and mutant advanced RCC
patients receiving target immunotherapy. Results: The TCGA data confirmed that there was
no difference in the expression of PD-L1 RNAbetween the two groups (P=0.5); while therewas a
significant difference in the expression of LAG-3 RNA, which was higher in the BAP1 mutant
type than in the wild type (P=0.023); 24 cases of BAP1 wild-type ccRCC specimens available in
the gene detection database of our center were selected, and the results of immunohistochem-
istry suggested that there were differences in the expression of LAG3 (p=0.009) between the
BAP1 wild-type and mutant types, while PD There was no significant difference in the
expression of -L1 (p=0.157). The transcriptome data enrichment analysis results of TCGA
and our center database showed that BAP1 was closely related to cytokine signaling, cAMP
signaling pathway and immune response signals in the tumor immune microenvironment. In
terms of clinical efficacy, the PFS time of BAP1 wild-type RCC patients receiving ICI combined
with TKI therapywas significantly longer than that of BAP1mutant patients (median follow-up
time: 23.93 months; median PFS: 24.63 vs. 11.73 months, HR: 0.304, 95%CI: 0.070-1.324,
p=0.025). Conclusions: This study found that BAP1 and cytokines, cAMP pathway and immune
inflammation-related pathways were significantly enriched at the transcriptome level. IHC
results suggested that LAG3wasmore highly expressed in patientswith BAP1mutation. Clinical
treatment analysis found that PD-1 inhibitor-based immune combination therapy is not
effective for patients with BAP1 mutations. In summary, LAG3 may be a potential therapeutic
target in the future for patients with BAP1-mutated RCC. Research Sponsor: None.
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Development and validation of a tumor tissue based multivariate biomarker for
predicting angiogenesis inhibitor clinical benefit in renal cell carcinoma (RCC).

Sachdev P. Thomas, Ulka N. Vaishampayan, Bryan Johnson, Laura Elaine Lamb, Jonathan Mowers, Benjamin J. Bulen, Nickolay A. Khazanov, Daniel H. Hovelson,
Kat Kwiatkowski, Daniel R. Rhodes, Scott A. Tomlins; Kaiser Permanente, Vallejo, CA; Division of Hematology/Oncology, University of Michigan, Ann Arbor, MI; Strata
Oncology, Ann Arbor, MI

Background: Angiogenesis inhibitors, including vascular endothelial growth factor receptor
(VEGFR) tyrosine kinase inhibitors (TKIs), are standard of care therapy (alone and in combi-
nation) for several advanced cancers, including RCC. There is an unmet need for a biomarker to
identify patients with RCC most likely to benefit from VEGFR TKIs to guide individualized
treatment decision making. Hence, we sought to develop and validate a biomarker for predict-
ing single-agent systemic VEGFR TKI benefit in patients with RCC. Methods: Candidate bio-
markers were selected by co-expression patterns in VEGFR TKI sensitive/resistant tumor types
from pan-solid tumor TCGA expression profiling data and the literature. The angiogenesis
inhibitor treatment response score (Angio TRS) was developed as a multivariate expression-
based algorithm from RNA-based quantitative transcriptional profiling (qTP) performed in
parallel with clinical FFPE tumor based comprehensive genomic profiling, with the Angio TRS
High/Low threshold set at the median of clear cell RCC samples. The locked Angio TRS (and
High/Low status) was then validated in a cohort of adult RCC patients treated with a systemic
line of single agent VEGFRTKI therapywithin aprospective observational trial; group outcomes
(by time to next therapy [TTNT]) were compared by univariate analysis, Cox proportional
hazards modeling (adjusting for age, biologic sex, histology, nuclear grade [incorporating
sarcomatoid features], therapy line, and TKI type), and unadjusted Kaplan Meier analysis.
Laboratory information for IMDC risk group statuswas not available.Results:Across 3,721 solid
tumor tissue samples, median Angio TRS was highest in known VEGFR TKI sensitive tumors
(RCC, thyroid carcinoma, sarcoma). Angio TRS was then validated in a separate cohort of 86
patients with RCC treated with single agent systemic VEGFR TKI (median follow-up
29.2 months; 76% male, 77% clear cell, 14% with sarcomatoid features, 84% 1st line, and
71% treated with sunitinib, pazopanib or axitinib); 52% of patients were Angio TRS High. By
univariate analysis, Angio TRS status (p=0.008) and nuclear grade 4 (with or without sarco-
matoid features; p=0.06 & 0.07) were most significantly associated with VEGFR TKI TTNT; by
multivariate analysis, only Angio TRS status was significantly associated with TTNT (High vs.
LowmedianTTNT 15.8 vs. 5.6months, adjustedhazard ratio 0.46, p=0.012).Conclusions:Angio
TRS is amultivariate expression-based algorithmperformedonFFPE tumor tissue, validated to
be prognostic of clinical outcome for patients with RCC treated with single agent VEGFR TKI
when controlling for clinical factors. Angio TRSmay support individualized treatment decision
making in patients with advanced RCC. Additional independent validation in a cohort of Kaiser
Permanente patients will be presented. Clinical trial information: NCT03061305. Research
Sponsor: Strata Oncology.
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Increased spatial coupling of integrin and collagen IV in the immunoresistant clear
cell renal cell carcinoma tumor microenvironment.

Mitch Hayes, Alex C. Soupir, Taylor Peak, Oscar Ospina, Jonathan Nguyen, Nicholas Haig Chakiryan, Natasha Francis, Paola Ramos Echevarria, Kenneth Yee Tsai,
Jodi Balasi, Yamila Caraballo Perez, Jasreman Dhillon, Lindsey Martinez, Warren Gloria, James J Mule, Brooke Fridley, Brandon J. Manley; H. Lee Moffitt Cancer Center and
Research Institute, Tampa, FL; Knight Cancer Center Translational Oncology Program, Oregon Health and Science University, Portland, OR

Background: Immunotherapy (IO) has improved response rates for patients with advanced
clear cell renal cell carcinoma (ccRCC), but most will develop resistance. We sought to utilize
cellular-level spatial transcriptomics in the IO näıve and IO exposed settings to better un-
derstand IO resistance in ccRCC tumor immune microenvironment (TIME). Methods: Tissue
was obtained from primary ccRCC kidney tumors. Matched tumor and stromal fields of view
(FOV)were included for analysis. Spatialmolecular imaging (SMI) was obtained for three tissue
microarrays using Nanostring’s CosMx platform. Cells were phenotyped using Insitutype and
the Kidney Cell Atlas as a reference. T cells and macrophages were further subtyped using
subclustering and differential gene expression. Tumor cells were phenotyped using differential
gene expression of proximal tubule cells with high VEGF expression and a LASSO regression
model. Cell abundance and clustering by phenotype were then analyzed by treatment status.
Clustering of all cell typeswas quantified using univariate Ripley’s K. Radii between9 and 90um
were visually compared to identify an appropriate search distance; a final radius of 27um was
selected. Spatial gene set enrichment (GSE) analysis followed by a post hoc spatial analysis of
associated transcripts from select enriched gene setswere performed. GlobalMoran’s I testwas
used to quantify spatial autocorrelation of ligand-receptor (LR) pairs. Multiplex immunoflu-
orescence (mIF) validation testing was performed using antibody markers against proteins
from significant LR pairs in the autocorrelation analysis. Analysis was performed in R using the
spatialTIME and sfdep packages. Results: 15 IO näıve and 6 IO treated patients were evaluated.
Compared to IO naive tumors, IO exposed tumors harbored more CD8+ T cells and neutrophils
in the stromal FOVs (p,0.001 for both), andmorenon-classicalmonocytes in the tumor FOV (p
= 0.002). No univariate clustering changes were seen following IO. On spatial GSE, the
endothelial to mesenchymal (EMT) pathway was enriched and two associated LR transcript
pairs were significantly autocorrelated; COL4A1 (gene for collagen IV) and ITGAV (gene for
integrin av-subunit) in the stroma (p=0.024). Expression of these genes were highest amongst
fibroblasts and tumor cells. On mIF validation testing, integrin av positive cells were more
abundant in the IO exposed samples compared to IO näıve samples (p=0.004). Potential
therapeutics that target this pathway have not yet been tested in ccRCC. Conclusions: We
found a shift in the abundance of immune cells in the ccRCC TIME following IO treatment.
Additionally, we saw significant autocorrelation of two transcripts associated with the EMT
pathway, ITGAV and COL4A1, amongst fibroblasts and tumor cells. Increased abundance of
integrin av positive cells was confirmed on mIF validation testing. Research Sponsor: 2023
Moffitt Team Science-Miles for Moffitt Award and the Cancer Center Support Grant.
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Therapeutic targeting of metabolic dysfunction by amino acid restriction and
alternate day fasting in renal cell carcinoma models.

Sabrina Orsi, Chris Rupert, Musea Chang, Sean Colligan, Abbas Jawadwala, Ilaria Delle Fontane, Filomena De Nigris, Roberto Pili; University at Buffalo, Buffalo, NY;
University of Campania L. Vanvitelli, Naples, Italy

Background: The use of immunotherapies and targeted drugs has significantly improved the
clinical outcome of kidney cancer patients. However, the inevitable long-term toxicities and
development of drug resistance remain a critical challenge for advanced clear cell andnon-clear
cell renal cell carcinoma (RCC) patients thus highlighting the need for novel therapeutic
strategies. Large-scale metabolomic data have associated metabolic alterations with the
pathogenesis and progression of RCC. As diet has been reported to potentially modulate tumor
metabolism, dietary interventions represent an innovative strategy to treat metabolically
dysregulated tumors. However, the biological basis of the success of dietary interventions is
unknown, representing a critical roadblock in the use of dietary restrictions in patients. In this
study, we investigated the role of amino acid (AA) restriction and alternate day fasting in
metabolic and energy dynamics in preclinical models of clear cell and translocation RCC with
the overall goal of expanding the understanding ofmetabolism’s role in tumor progression and
response to therapies. Methods: Seahorse, immunofluorescence, metabolomics, transcrip-
tomics, genetic silencing, and pharmacological inhibition were utilized to assess the mech-
anisms underlying nutrient utilization and metabolic dysfunction in RCC. Patient-derived
organoids and murine xenograft models were used to demonstrate the impact of dietary
interventions and targeted therapies Results: Our data suggests that oxidative-
phosphorylation is the main source of tumor-derived ATP in a subset of ccRCC cells but in
all the tRCC cells assessed. AA restriction was associated with decreased oxidative phosphor-
ylation in RCC models with baseline elevated mitochondrial function. Similarly, RCC models
with a more glycolytic phenotype had decreased glycolytic function and reduced tumor burden
in response to fasting conditions. The results from combining dietary interventions and
targeted therapies are ongoing and will be presented. Conclusions: Our data suggests that
oxidative-phosphorylation is the main source of tumor-derived ATP in a subset of ccRCC cells
but in all the tRCC cells assessed. AA restriction was associated with decreased oxidative
phosphorylation in RCC models with baseline elevated mitochondrial function. Similarly,
RCC models with a more glycolytic phenotype had decreased glycolytic function and reduced
tumor burden in response to fasting conditions. The results from combining dietary interven-
tions and targeted therapies are ongoing and will be presented. Research Sponsor: None.
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IL-6 and PIM1 expression in renal cell carcinoma.

Kimberly Stephanie Meza, Kimberly Seymour, Stephanie L. Graff, Chadi Nabhan, Andrew Elliott, Sheldon L. Holder; Brown University, Providence, RI; Lifespan Cancer
Institute, Legorreta Cancer Center at Brown University, Dr. Susan Love Foundation for Breast Cancer Research, Providence, RI; Caris Life Sciences and the University of
South Carolina, Deerfield, IL; Caris Life Sciences, Irving, TX; Cancer Center at Brown University, Providence, RI

Background: Renal cell carcinoma (RCC) is a top ten malignancy in the U.S. Overexpression of
the proviral integration site for moloney murine leukemia virus 1 (PIM1) kinase is associated
with poor clinical outcomes in RCC patients. PIM1 is a constitutively active serine/threonine
kinase promoting cell proliferation, apoptosis resistance, invasion, and migration. The mech-
anisms underlying PIM1 expression and its function in RCC are not fully delineated. IL-6 is a
pleiotropic cytokine that activates the JAK/STAT signaling cascade. High serum IL-6 levels are
associated with the poor prognosis of RCC patients and may contribute to RCC invasion and
metastasis. STAT3/5 binds directly to the PIM1 promoter inducing PIM1 expression. An IL-6/
STAT3/PIM1 axis exists in pancreatic and breast cancer. We previously reported that PIM1 is
overexpressed in a panel of human RCC cell lines relative to renal proximal tubule epithelial
cells. We also identified that RCC cells secrete IL-6. Our prior studies suggest that differential
expression of PIM1 may be linked to autocrine IL-6 signaling. We thus hypothesize that an IL-
6/JAK/STAT pathway regulates the expression of PIM1 in RCC. Methods: Retrospective review
of DNA (592-gene or whole exome) and RNA (whole transcriptome) NGS data from real-world
patient samples profiled at a CLIA-certified lab (Caris Life Sciences). Pathway analysis of
differentially expressed genes was assessed using GSEA. Overall survival was calculated from
insurance claims data. To understand how IL-6 signaling through the JAK/STAT pathway may
regulate PIM1 expression in RCC cells, we examined whether IL-6 blockade using anti-IL-6
antibody or tocilizumab, would modulate PIM1 expression. Similarly, we assessed whether
ruxolitinib, and LLL12, a STAT3 inhibitor could regulate PIM1 expression. Results: Transcrip-
tome analyses show that PIM1 expression is significantly increased inmetastatic RCC relative to
primary RCC. Survival curves demonstrate that PIM1 overexpression is associated with de-
creased overall survival for RCC patients, independent of treatment received. IL-6 expression
was up to 6.5-fold higher in RCC patients with PIM1 overexpression. In RCC cell lines, IL-6
blockade through either anti-IL-6 antibody or tocilizumab was sufficient to decrease PIM1
protein levels. Treatment with ruxolitinib leads to a dose and time-dependent decrease in PIM1
levels. Incubation with a STAT3 inhibitor also resulted in decreased PIM1 levels in RCC cells.
Conclusions: These results suggest that differential expression of PIM1 in RCCmay be linked to
autocrine IL-6 signaling. Furthermore, poor survival in PIM1-overexpressing RCC patients is
independent of treatment received, and therefore necessitates use of targeted therapies against
this axis. Multiple FDA-approved agents are available that target this pathway. Further in-
vestigation is required to determine the efficacy of these agents in pre-clinical models and
clinical trials. Research Sponsor: Kidney Cancer Association; National Institutes of Health;
Brown University.
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Spatial analysis of the tumor immune microenvironment in papillary renal cell
carcinoma.

Mitch Hayes, Kirill Sabitov, Alex C. Soupir, Taylor Peak, Jonathan Nguyen, Carlos Moran-Segura, Daryoush Saeed-Vafa, Neale Lopez-Blanco, Paola Ramos Echevarria,
Christopher Guske, Jodi Balasi, Jasreman Dhillon, Youngchul Kim, James J Mule, Brooke Fridley, Brandon J. Manley; H. Lee Moffitt Cancer Center and Research Institute,
Tampa, FL; Department of Biostatistics, University of Michigan, Ann Arbor, MI; University of South Florida Medical School, Tampa, FL

Background: Spatial analysis of the tumor immune microenvironment (TIME) has yet to be
explored in papillary renal cell carcinoma (pRCC). We utilized multiplex immunofluorescence
(mIF) and spatial transcriptomics using spatial molecular imaging (SMI) to evaluate TIME
properties in pRCC and contrasted these results with clear cell RCC (ccRCC). Methods: Tumor
specimens were obtained from localized RCC tumors. mIFwas performed on regions of interest
(ROIs) selected frommatched compartments from tumor, stroma, and tumor/stromal subsets
of the interface. Two antibody panels were used for markers against T cells and B cells/
macrophages. Marker abundance and clustering differences between pRCC and ccRCC were
evaluated across ROIs. Select markers were also explored across pathologic tumor staging in
pRCC. The SMI platform used for validation utilized probes against 959 transcripts. Cells were
phenotyped using InSituType using the Kidney Cell Atlas as a reference. Cell clustering was
quantified by univariate and bivariate Ripley’s K using the spatialTIME package in R. Results:
mIF was performed on 1178 ROIs from 16 pRCC tumors and 70 ccRCC tumors. Compared to
ccRCC, pRCC immune cell abundancewas statistically lower amongstmanyT cell types andM2-
likemacrophages (Figure). M1-like macrophages were the only cell line seen at higher levels in
interface compartments only. Increased macrophage clustering was observed in pRCC, in-
cluding doubly positive M2-like macrophages in interface compartments (p=0.001 and 0.007).
Higher abundance of CD8+ and FOXP3+T cells in pRCCwas associatedwithworse clinical stage,
but no trend was seen with marker clustering. Four ROIs from 2 pRCC patients underwent SMI
validation. On SMI of the tumor compartment, T cells were clustered with other T cells, B cells,
and M1 macrophages. Conclusions: Compared to ccRCC, pRCC has fewer T cells and macro-
phages but more macrophage clustering. Using spatial transcriptomics, we found significant
clustering between T cells, macrophages, and B cells in pRCC. Research Sponsor: 2023 Moffitt
Team Science-Miles for Moffitt Award and the Cancer Center Support Grant.
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Development of AB-2100, an autologous integrated circuit T (ICT) cell therapy
targeting CA9 intended for the treatment of ccRCC.

Mark Landon, Irene Scarfo, Marvin Chew, Rakesh Sudhakah, Michelle Nguyen, Suchismita Mohanty, Jeremy Chen, Alma Gomez, Nickolas Attanasio, Amanda Fearon,
Ivan Chan, Vibhavari Sail, Thomas Gardner, Beatriz Millare, Vince Thomas, Stanley Zhou, Jenessa Smith, Jennifer Mcdevitt, Angela Boroughs, Levi Gray-Rupp; Arsenalbio,
South San Francisco, CA; ArsenalBio, South San Francisco, CA

Background: Relapsed/refractory clear cell renal cell carcinoma (ccRCC) progressing after
treatment with CPI and VEGF inhibitor remains an area of unmet need. We have developed
AB-2100, an autologous, integrated circuit T (ICT) cell engineered to include three new
features: a sequential “AND” logic gate that requires the IO presence of two antigens in the
tumor microenvironment (TME) to trigger T cell killing; a shRNA-miR module to enhance
resistance to suppressive TME via constitutive knockdown of FAS and TGFBR2; and a consti-
tutive synthetic pathway activator (SPA) that increases STAT3 signaling for enhanced T cell
cytotoxicity and expansion. Methods: A previous clinical study of CA9-specific CAR-T cell
therapy was limited by on-target, off-tumor toxicity. To overcome this, AB-2100 includes a
sequential “AND” logic gate that consists of a priming receptor (PrimeR) targeting PSMA, and a
CA9-targeted CAR that is upregulated upon PrimeR engagement with PSMA expressed on the
tumorneovasculature. A series of assayswere performed to assess the specificity andpotency of
AB-2100: dual-antigen specificity of the logic gate was assessed in vitro and in vivo against
CA9+ and PSMA+CA9+ tumors; vascular priming was modeled by co-culturing AB-2100 cells
with PSMA-expressing endothelial cells and CA9+ tumor cells; a FAS cross-linking assay was
conducted to assess the impact of FAS knockdown; the enhanced anti-tumor activity conferred
by TGFBR2 shRNA and SPA modules were assessed in a 786-O xenograft model; and AB-2100
potency was measured in a subcutaneous renal A498 xenograft. Results: AB-2100 selectively
kills tumors that express both CA9 and PSMA, and not tumors that express CA9 alone, as
assessed by in vitro cytotoxicity against single or dual antigen expressing tumor cell lines and
by a dual flank xenograft model. Furthermore, we confirmed that co-culture with PSMA-
expressing endothelial cells was sufficient to upregulate CA9 CAR expression and enable tumor
cell killing. Finally, AB-2100 containing both shRNA-miR and SPA modules demonstrated
enhanced anti-tumor activity in xenograft RCC models. Conclusions: These data demonstrate
that AB-2100 selectively targets tumors co-expressing PSMA and CA9, and can overcome
multiple suppressivemechanisms in the TME. These results support the evaluation of AB-2100
in the clinic for the treatment of advanced or metastatic ccRCC. Research Sponsor: None.
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Development and application of a precision cell-free DNA (cfDNA) minimal residual
disease (MRD) test to enable optimized treatment selection in patients with gen-
itourinary (GU) cancers.

Derrian Cooley, Ulka N. Vaishampayan, Samuel Kaffenberger, Linda Drnek, Bryan Johnson, Laura Elaine Lamb, Nickolay A. Khazanov, Daniel H. Hovelson, Kat Kwiatkowski,
Daniel R. Rhodes, Scott A. Tomlins, Khaled Hafez, Lindsey A. Herrel, Jeffrey S. Montgomery, Amy Gursky, Aaron M. Udager, Todd Matthew Morgan; University of Michigan,
Ann Arbor, MI; Division of Hematology/Oncology, University of Michigan, Ann Arbor, MI; Strata Oncology, Ann Arbor, MI; Department of Pathology, University of Michigan,
Ann Arbor, MI

Background: By predicting those most likely to relapse, cfDNA-based MRD testing has po-
tential clinical utility for adjuvant therapy decision making. Ideally, MRD would be paired with
validated treatment selection testing to enable precision adjuvant therapy. Hereinwe report the
development and application of a combined personalized MRD and treatment selection test to
patients with GU cancer. Methods: Patients with clinically localized solid tumors undergoing
definitive therapy were enrolled on a prospective trial (NCT05082701) where precision MRD
testing was performed with standard imaging-based disease recurrence monitoring. Stra-
taMRD was performed on 2 tubes of peripheral blood through assessment of 1-12 personalized
tracer mutations identified via tumor tissue profiling by Strata Select, which also provides
validated genomic profiling, and angiogenesis inhibitor and immunotherapy treatment re-
sponse scores (Angio TRS and IRS, respectively). Patients with GU cancers and valid StrataMRD
results from at least one time point were eligible for this analysis. Tissue biomarkers were
compared vs. 792 patients with advanced GU cancers tested by the same tissue platform.
Results: A total of 49 patients with GU cancers who underwent definitive surgery and had at
least one valid cfDNA basedMRD test were eligible (*Table). Themedian agewas 64 years, 92%
of patients were male, and 49% of patients were stage I or II (vs. 51% stage III); patients
underwent initialMRD testing at amedian of 11weeks after surgery and amedian of 3MRD tests
have been performed per patient. Overall, 4/49 (8.2%) patients had an initial MRD+ test, and 8/
49 (16.3%) had aMRD+ test at any time point (4 converted fromMRD- toMRD+). Patient level
MRD sensitivity and specificity in the evaluable cohort (with concurrent or subsequent imag-
ing)was 100% (6MRD+ / 6 recurrences) and 100% (24MRD- / 24 not recurred), respectively. In
this cohort, 34% and 52% of the renal cell carcinoma (RCC) patients were IRS- and Angio TRS-
High, respectively, compared to 29% and 50%, respectively, of patients with advanced RCC
undergoing similar tissue testing. Similarly, 15%, and 14%of the patients with bladder or other
GU cancers were IRS-High, respectively, compared to 27% and 13% of those with advanced
bladder or other GU cancers, respectively. Conclusions: Personalized cfDNA basedMRD testing
had high sensitivity and specificity vs. routine imaging for detecting disease recurrence in
patients with GU cancers. Combined tumor testing with validated angiogenesis inhibitor and
immunotherapy treatment selection biomarkers enables individualized adjuvant therapy de-
cision making. Clinical trial information: NCT05082701. Research Sponsor: Strata Oncology.

MRD by tumor type.

Tumor Type n (%) Initial MRD+ Any MRD+

Kidney 29 (59%) 0 (0%) 1 (3%)
Bladder 13 (27%) 3 (23%) 5 (38%)
Penile 4 (8%) 1 (25%) 2 (50%)
Testis 2 (4%) 0 (0%) 0 (0%)
Prostate 1 (2%) 0 (0%) 0 (0%)
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Dynamic profiling in patients with metastatic clear cell renal cell carcinoma (mRCC)
undergoing first-line treatment with cabozantinib: A sub-exploratory analysis from
CABOPRE trial.

Pablo Álvarez, Marta Due~nas, Teresa Alonso Gordoa, Juan Francisco Rodriguez-Moreno, Alberto Carretero-González, Álvaro Ruiz-Granados, Maria Cruz Martin Soberón,
Marta Sotelo, Jorge Esteban Villarrubia, Jesus Paramio, Daniel Castellano, Guillermo de Velasco; Medical Oncology Department, Hospital Universitario 12 de Octubre,
Madrid, Spain; Unidad de Oncologı́a Molecular CIEMAT, Hospital Universitario 12 de Octubre, Madrid, Spain; Hospital Universitario de Ramon y Cajal, Madrid, Spain; HM
Hospitales-Centro Integral Oncológico Clara Campal, Madrid, Spain; Hospital Universitario Ramon y Cajal, Madrid, Spain; Hospital Universitario Infanta Elena, Madrid,
Spain; Hospital Universitario Marques de Valdecilla, Santander, Spain; Medical Oncology Department, 12 de Octubre University Hospital, Madrid, Spain; Unidad de
Oncologia Molecular CIEMAT, Hospital Universitario 12 de octubre, Madrid, Spain; Servicio de Oncologia Medica, Hospital Universitario 12 de Octubre, Madrid, Spain

Background: RCC is a heterogeneous disease with variable responses to systemic therapy.
Tumor microenvironment (TME) and mi-RNA expression has been associated with prognosis
in RCC, but its predictive role based on treatment remains uncertain. CABOPRE (EudraCT 2018-
001201-93) was a multicentre, single-arm, phase II trial investigating perioperative cabozan-
tinib (cabo) inmRCCpatientswith intermediate/poor IMDCprognosis. Primary objectivewas to
assess overall response rate (ORR). Between December 2018 and December 2020, 15 patients
were included and evaluable for ORR. Partial response was achieved in 4 patients (26%), stable
disease in 10 patients (66%), and 1 progressed (6%). Cytoreductive nephrectomy was per-
formed in 11 patients (73%). Updated overall survival at 2 years was 60%. In this work, we
analysed the change expression differences of selective mi-RNAs in plasma and TME previous
before and after 12 first weeks of perioperatory cabo. Methods: Plasma samples were used for
RNA purification using Plasma miRNEasy System from Thermofisher Scientific. Nanostring
platform, Human v3 miRNA Assay cartridge from nanostring and by bioinformatics’ analyses
using Nsolver software for miRNA discovery and using TaqMan Advance miRNA System
(Applied Biosystems) for validation. TME (tumor and stroma cell) was analysed with Tissue
microarray using Digital Spatial Profiler (DSP) on a subset of 12 paired samples (treatment-
näıve/ 12 weeks post-cabo). We used GeoMx DSP platform (Nanostring) and GeoMx RNA
immune pathways Panel .Data obtained was analysed using a GeoMx Analysis Suite 2.3.
Results: Differentially ExpressedmiRNAs: We identified 9miRNAs with significant differential
expression when comparing samples before and after treatment (6 downregulated and 3
upregulated). Efficacy Association: In our discovery cohort, 6 miRNAs were differentially
expressed between responder cabo patients. These miRNAs were further validated. miR-
150-5p (Up), miR-590-5p (Up), and miR-31-5p (Down) displayed particularly promising
performance in responder patients. Microenviromental Dynamics: DSP analysis revealed dif-
ferential expression profiles related to immune and angiogenesis processes depending on cabo
response. Conclusions: After 2 years of follow-up, our data demonstrates the feasibility and
safety of perioperative cabo in mRCC. Molecular analysis reveals 3 specific mi-RNAS whose
expression patterns correlated with cabo responses, potentially serving as predictive bio-
markers. Additionally, DSP analysis underscores the substantial microenvironmental hetero-
geneity within kidney cancer, highlighting its complex nature. These findings collectively
contribute to our understanding of mRCC management, offering promising avenues for
personalized treatment approaches. Research Sponsor: None.
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Oncogenic fusions in renal cell carcinoma.

Gargi D. Basu, Katon Kras, Cynthia A. Flannery, Anson Tharayanil, David W. Hall, Karen White, Snehal Govind Thakkar, Zoran Gatalica; Exact Sciences, Phoenix, AZ; Exact
Sciences, Redwood City, CA; Exact Sciences Corporation, Redwood City, CA

Background: Detecting actionable or diagnostic fusions in solid tumors may significantly alter
clinical decisions, including therapy selection. Some fusions have matched drugs approved for
use in the patient’s cancer, or in another cancer. Others have published evidence of benefit with
particular drugs but are not included in guidelines, and some may represent an inclusion
criterion for clinical trials. While diagnostic fusionsmay not have associated therapies, they are
cancer-defining and can lead to re-classification of tumors. Here we describe actionable and
diagnostic fusions we have observed in renal cell carcinoma (RCC). Methods: Tumor samples
from patients diagnosed with RCC were analyzed using the OncoExTra assay, which identifies
somatic mutations and gene fusions through tumor-normal, whole-exome DNA and whole-
transcriptome RNA sequencing. All actionable fusions, defined as those with associated FDA-
approved targeted therapies in any cancer type, those that made patients eligible for an active
clinical trial, or those with evidence in guidelines or the literature for possible matched
therapies in any cancer, are detectable using this assay. We examined samples from patients
with RCC who had the OncoExtra assay performed between May 2018 and Mar 2023 and
identified both actionable and diagnostic fusions. Results: Among 389 tumor samples from
patients diagnosed with RCC, there were 11 (2.8%) actionable and 1 (0.3%) diagnostic fusion
identified. The actionable fusions included 6 (1.5%) TFE3, 1 (0.3%) ALK, 1 (0.3%) EGFR, 1 (0.3%)
ERBB4, 1 (0.3%) YAP and 1 (0.3%) FGFR2, and the diagnostic fusionwasNAB2/STAT6. The 6 TFE3
oncogene fusions involved 4 different partner genes (PRCC was the partner in 3 fusions). ALK,
EGFR, ERBB and FGFR fusions are found across a variety of cancers, and all have matched FDA-
approved drug therapies in at least one cancer type. For example, ALK fusions, including the
observed EML4/ALK fusion, which is common in non-small cell lung cancer, have several
matched ALK-inhibitor therapies. TFE3 (transcription factor binding to IGHM enhancer 3) gene
fusions are a diagnostic genomic alteration in microphthalmia-associated transcription factor
(MiT) translocation RCC, which is a rare but aggressive subtype of RCC. While TFE3 fusions do
not have FDA-approved matched therapies in any cancer, they are known to result in PIK3K/
AKT/mTOR andMET activation, suggesting inhibitors of these pathways may be considered in
these patients. The NAB2/STAT6 diagnostic fusion is characteristic of solitary fibrous tumors,
suggesting that the patient likely had this kind of tumor. Conclusions: Whole-transcriptome
sequencing allowed the identification of actionable fusions with the potential to affect clinical
decisions regarding therapy in 2.8% of RCC patient tumors. In addition, one patient was found
to have a fusion that is characteristic of a solitary fibrous tumor, demonstrating the power of
genomic profiling to aid diagnosis. Research Sponsor: Exact Sciences.
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Cellular and molecular determinants of limited anti-tumor immunity in chromo-
phobe renal carcinoma (ChRCC).

Chris Labaki, Michel Alchoueiry, Kevin Bi, Long Zhang, Charbel Hobeika, Ziad Bakouny, Nourhan El Ahmar, Sayed Matar, Carmen Priolo, Damir Khabibullin,
Nicholas R. Schindler, Sabrina Yvonne Camp, Renee Maria Saliby, Eddy Saad, Sabina Signoretti, Eliezer Mendel Van Allen, Sachet A Shukla, Elizabeth Henske,
Toni K. Choueiri, David A. Braun; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Brigham and Women’s Hospital, Boston, MA; Dana-Farber Cancer
Institute, Boston, MA; Taussig Cancer Institute, Cleveland Clinic Foundation, Cleveland, OH; Memorial Sloan Kettering Cancer Center, New York, NY; Brigham and Women’s
Hospital, Brookline, MA; Yale School of Medicine, New Haven, CT; Brigham and Women’s Hospital, Cambridge, MA; The Lank Center for Genitourinary Oncology, Dana-
Farber Cancer Institute, Boston, MA; Yale University, New Haven, CT

Background: ChRCC is a rare form of kidney cancer with a poor prognosis in the metastatic
setting, in part due to very limited responses to immune checkpoint inhibitors (ICIs), as
compared to clear cell RCC (ccRCC). The mechanisms underlying the poor response of ChRCC
to ICIs remain largely uncharacterized. We therefore investigated at the single-cell resolution
the cellular and molecular determinants of anti-tumor immunity in ChRCC. Methods: ChRCC
sampleswithmatchednormal kidney specimenswere evaluated using single-cell RNA (scRNA-
seq) and single-cell T-cell receptor (scTCR-seq) sequencing. Similar data (scRNA-seq and
scTCR-seq) was obtained for ccRCC samples (Braun DA. et al., 2021). T cell clonotypes were
inferred and classified into their degree of expansion (poorly, moderately and highly ex-
panded). Diversitymetrics (normalized Shannon’s entropy)were calculated. Using a previously
described methodology (YoungM.D. et al., 2018), the cell of origin (COi) of ChRCC was inferred
fromscRNA-seq data of normal kidney samples, followed bydifferential gene expression (DGE)
and pathway analysis (DPA) between the putative COi and ChRCC cells to identify potential
mediators of diminished immune responses. Immunohistochemistry (IHC) of ChRCC and
ccRCC samples was used to assess CD8+ and PD-1+ immune cell populations. Results: Analysis
of the scTCR-seq data identified ahigher proportion of poorly expanded clonotypes in ChRCC as
compared to ccRCC (p=0.05), along with a lower proportion of highly expanded clonotypes
(p=0.07). Normalized (Shannon’s) entropy was found to be higher in ChRCC versus ccRCC
(p,0.05). Analysis of annotated scRNA-seq data identified a lower proportion of CD8+ and
CD4+ T-cells among immune cells in ChRCC vs. ccRCC (44.6 vs. 9.6% and 12.3 vs. 3.2%,
respectively). DGE between ChRCC and its putative COi (alpha-intercalated cell) showed a
lower expression of HLA class I genes in ChRCC (p,0.05). DPA showed a marked down-
regulation of antigen presentation and protein processing pathways in ChRCC (p,0.05). IHC
analysis showed amarkedly low infiltration of CD8+ and PD-1+ immune populations in ChRCC,
as compared to ccRCC. Conclusions: ChRCC cells have marked downregulation of HLA class I
genes and antigen processing pathways related to their COi. Additionally, ChRCC tumors have
poor infiltration of T-cells, which show a low degree of clonal expansion. These mechanisms
may help to explain the limited anti-tumor immunity and ultimately, the poor response to ICIs
seen among patients with ChRCC. Research Sponsor: None.
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Circulating tumor DNA in the surveillance of patients with oligometastatic renal cell
carcinoma treated with stereotactic ablative radiation.

Young Suk Suk Kwon, Laurentiu Pop, Maggie Janell Stein, Alana Christie, Subrata Manna, Aurelie Garant, Daniel X. Yang, Neil B Desai, James Brugarolas,
Robert D. Timmerman, Raquibul Hannan; Department of Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, TX; UTSW Radiation Oncology,
Dallas, TX; University of Texas Southwestern Medical Center, Dallas, TX; UT Southwestern Medical Center, Dallas, TX; Division of Hematology and Oncology, Department of
Internal Medicine, University of Texas Southwestern, Dallas, TX; Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, TX

Background: Oligometastatic renal cell carcinoma (oRCC) patients receiving stereotactic ab-
lative radiation (SAbR) are in need of effective biomarkers beyond imaging to identify those
most likely to fail rapidly and therefore would benefit from systemic therapy. Detection of
minimal residual disease (MRD) using circulating tumor (ctDNA) is a promising tool to guide
decisions in the management of solid tumors. Herein, we investigate the utility of longitudinal
ctDNAmonitoring to identify high-risk patients.Methods: Patients with oRCC on surveillance
after previous SAbR were enrolled in a prospective registry study and longitudinal quantitative
ctDNA testing were performed using a tumor-informed commercial ctDNA assay (Signatera).
Disease progression was assessed using standard-of-care clinical / radiographic exams and
compared to the ctDNA levels that were obtained within the median 32.5 days (IQR 18.5-59) of
radiographic exams. Sensitivity, specificity, positive (PPV) andnegative predictive values (NPV)
were calculated. Results: The cohort encompassed 17 patients with oRCC (16/17
metachronous .1 year after nephrectomy) who underwent 42 ctDNA measurements between
September 2022 and August 2023with amedian of 3 (range 2-6) ctDNA time points per patient.
Median follow up after start of ctDNA monitoring was 10.3 months. Seven patients developed
radiographic progression at new sites including 6 who received additional SAbR and one who
started systemic therapy with interleukin-2. At most recent follow up, 13/17 patients had no
radiographic evidence of disease. Out of the 42 ctDNA time points, 11 had detectable ctDNA and
17had clinical/radiographically detectablemetastasis. The sensitivity, specificity, PPV, andNPV
were calculated to be 64.7%, 100.0%, 100.0%, and 80.6% respectively. Out of 6 patients who
underwent had ctDNA testing on SAbR, 5 had undetectable levels and the only patient that had
detectable ctDNA levels showed a robust decline in ctDNA levels post SAbR. In the interleukin-2
treated patient, detectable levels of ctDNA became undetectable post treatment which also
correlated with a complete radiographic response. Conclusions: This study highlights the
utility of ctDNA as a prognostic biomarker in the surveillance of oRCC patients who were
previously treated with SAbR. A high SPE and PPV suggests that rising ctDNA levels may
harbinger radiographic progression requiring systemic therapy intervention. A larger study is
warranted to further validate the findings of this study and to optimally integrate ctDNA
kinetics to direct subsequent treatment choices for the oRCC patients. Research Sponsor: None.
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Initial screening efforts for the OPTIC RCC trial.

Scott Mattox Haake, Katy Beckermann, Yu-Wei Chen, Anupama Reddy, Nataliya Mar, Moshe Chaim Ornstein, Pedro C. Barata, Tian Zhang, Sumanta Kumar Pal,
W. Kimryn Rathmell, Brian I. Rini; Vanderbilt University Medical Center, Nashville, TN; Moores Cancer Center at UC San Diego Health, San Diego, CA; Vindhya Data Science,
Durham, NC; University of California, Irvine Health, Orange, CA; Cleveland Clinic, Cleveland, OH; University Hospitals Seidman Cancer Center, Cleveland, OH; Division of
Hematology and Oncology, Department of Internal Medicine, University of Texas Southwestern, Dallas, TX; City of Hope Comprehensive Cancer Center, Duarte, CA;
Department of Medicine, Vanderbilt University Medical Center, Nashville, TN

Background: OPTIC RCC (NCT05361720) uses RNA sequencing (seq) of tumor tissue to assign
therapy in front-line metastatic clear cell renal cell carcinoma (mccRCC) patients. The oper-
ational characteristics of tumor tissue procurement, sequencing, cluster assignment and start
of therapy are presented. Methods: Patients diagnosed with mccRCC without prior systemic
therapy are eligible for enrollment. RNAseq of primary and/or metastatic tumor tissue is
performed by Tempus (Chicago, IL) and data analyzed via an automated cloud-based in-
formatics tool. Results: Twenty-three patients have been screened. Twelve patients (52%) had
both primary and metastatic tumors submitted for RNAseq, 4 (17%) had primary only, and 7
(30%) had only metastatic tumor available. Three patients (13%) failed screening because no
tumors passed RNAseq quality control (QC). When possible, patients were assigned to clusters
based on data from metastatic tumor (15/20, 75%). However, 5/20 (25%) of patients were
assigned to clusters based onprimary tumor sequencing data because themetastatic tumorwas
not available or failed QC. Eight patients (40%) were assigned to cluster 1/2, 7 (35%) were
assigned to cluster 4/5, and 5 (25%) were assigned to cluster 3/6/7. Primary tumors were more
likely to be assigned to cluster 1/2 (12/14, 86%) than metastatic tumors (5/10, 50%) (p,0.01,
Fisher’s exact test). Of the 9 pts with both primary and metastatic RNAseq, 5 patients had
discordant tumor clusters (primary cluster 1/2 and metastatic cluster 4/5 or 3/6/7); 4 patients
with concordant tumor clusters (both cluster 1/2). The mean time from consent to cluster
assignment was 32 days (SD +/- 18), though this improved over time. Ten patients have started
therapy.Conclusions:PatientswithmccRCC can be enrolled on clinical trials that utilize tissue-
based RNA sequencing biomarkers. Accrual and analysis correlating cluster assignment with
treatment response are ongoing. This trial is funded by the DOD Kidney Cancer Research
Program (W81XWH-22-1-1033). Clinical trial information: NCT05361720. Research Sponsor:
Department of Defense.

RENAL CELL CANCER

http://www.clinicaltrials.gov/ct2/show/NCT05361720


479 Poster Session

The distribution of mutations across tumor size in ccRCC and their prognostic
importance in small masses.

Steven Monda, Shuchi Gulati, Allison May, Marc Dall’era; University of California, Davis, Sacramento, CA; University of California, Davis Comprehensive Cancer Center,
Sacramento, CA; University of Michigan, Ann Arbor, MI

Background: Substantial efforts have been made to delineate mutational pathways to pro-
gression in ccRCC and the prognostic importance of keymutations, yet the distribution of these
mutations across tumor size remains unknown. We hypothesized that VHL and PBRM, as more
truncal mutations, would be roughly equally prevalent across tumor sizes, while mutations
associated with aggressive disease - SETD2, BAP1, and CDKN2a copy-number loss - would be
predominantly observed in larger tumors. We further hypothesized that SETD2, BAP1, and
CDKN2a copy-number loss mutations, when present in smaller (#7 cm) ccRCC tumors, would
portend worse prognosis.Methods: We assessed a combined cohort of 333 ccRCC tumors from
TCGA-KIRC and TRACERx Renal for the distribution of mutations across tumor size. Logistic
regression was used to model the presence of each mutation against tumor size. We assessed a
subset of 194 tumors #7cm for associations of key mutations with clinical outcomes while
controlling for size. In small masses, logistic regression was used to model the presence of
metastatic disease and invasive disease, and Cox proportional hazards was used to model
overall survival, against SETD2, BAP1, CDKN2a copy-number loss, and tumor size. Results: On
logistic regression an increase in one centimeter of tumor sizewas associatedwith SETD2,BAP1,
andCDKN2a loss at odds ratios of 1.16, 1.11, 1.19 (p,0.05);whereas no significant associationwas
observed between tumor size and both VHL and PBRM1 (p=0.18, p=0.65). Among 194
tumors #7 cm, SETD2 and CDKN2a loss were associated with metastatic disease at odds ratios
of 3.86 and 3.84 (p,0.05); CDKN2a loss was associated with worse overall survival at hazard
ratio 2.19 (p,0.05), all while controlling for tumor size. Conclusions: SETD2 mutations, BAP1
mutations, andCDKN2a copy-number loss are rare in small ccRCCandare increasingly common
in larger tumors, whereas VHL and PBRM1 are fairly evenly distributed across tumor sizes. In
tumors#7 cm,SETD2 mutation and CDKN2a loss were associated with metastatic disease and
CDKN2a losswas associatedwithworse overall survival. SETD2mutations andCDKN2a lossmay
help risk stratify ccRCC in biopsied and resected tumors. Research Sponsor: None.

Percentage of ccRCC tumors with key mutations at different tumor sizes.

Cohort:
TCGA (n=227) TRACERx (n=106) Combined (n=333)

Tumor Size £4 cm >4-£7 cm > 7 cm £4 cm >4-£7 cm > 7 cm £4 cm >4-£7 cm > 7 cm

N 53 95 79 22 24 60 75 119 139
VHL - % (n) 58% (31) 61% (58) 48% (38) 73% (16) 88% (21) 67% (40) 63% (47) 66% (79) 56% (78)
PBRM1 – % (n) 28% (15) 37% (35) 32% (25) 50% (11) 50% (12) 50% (30) 35% (26) 39% (47) 40% (55)
SETD2* – % (n) 6%

(3)
16% (15) 11%

(9)
14%
(3)

21%
(5)

37% (22) 8%
(6)

17% (20) 22% (31)

BAP1* – % (n) 6%
(3)

7%
(7)

15% (12) 5%
(1)

21%
(5)

27% (16) 5%
(4)

10% (12) 20% (28)

CDKN2a
Loss* – % (n)

8%
(4)

17% (16) 18% (14) 32%
(7)

38%
(9)

75% (45) 15% (11) 21% (25) 42% (59)

*p , 0.05 for size positively associated with presence of mutation on logistic regression.
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Association of transitional gradient from clear cell to sarcomatoid renal cell car-
cinoma with macrophage/tumor cell crosstalk.

Allison May, Claire Williams, Stephanie The, Jake McGue, Matthew Wainstein, Greg Shelley, Tyler Robinson, Simpa Samuel Salami, Rohit Mehra, Timothy Frankel,
Aaron M. Udager, Evan T. Keller; University of Michigan, Ann Arbor, MI; NanoString, Seattle, WA; Division of Hepatopancreatobiliary Surgery, Department of Surgery,
University of Michigan, Ann Arbor, MI; Department of Pathology, University of Michigan, Ann Arbor, MI

Background: Sarcomatoid de-differentiation in renal cell carcinoma (sRCC) leads to aggressive
tumors that are uniquely responsive to adjuvant immunotherapy. sRCC is thought to arise by an
epithelial to mesenchymal transition (EMT) of the parental tumor, most commonly clear cell
RCC (ccRCC). However, factors that drive sRCC are unknown and no biomarkers exist to predict
the transition. Furthermore, the immunemicroenvironment in sRCC is notwell understood and
may provide additional therapeutic targets. Here, we use spatial biology and in vitro studies to
explore EMT/immune cell crosstalk in sRCC. Methods: Single cell spatial transcriptomics was
performed on a human sRCC specimen via the NanoString CosMx platform and semi-
supervised clustering referenced to scRNAseq data was used to identify a spatial transition
from ccRCC to sRCC. Segmented bulk spatial transcriptomics was performed on 4 sRCC
specimens, mapping the CosMx cell signatures. Multiplex immunofluorescent staining
(mIF) was performed on 29 sRCC specimens. In vitro work was performed using 3 RCC cell
lines and THP-1 derived macrophages to explore mechanisms between cell types and genes of
interest.Results: Single cell spatial transcriptomic data revealed a ccRCCpopulation, 2 sRCC cell
types, and a novel transitional cell type along the EMT continuum and spatially between ccRCC
and sRCC. These signatures were mapped onto segmented bulk spatial transcriptomic data
confirming the same spatial transition pattern in 4 sRCC specimens. Importantly,matchedH&E
shows the transitional cell type present in areas histologically defined as ccRCC, demonstrating
molecular evidence of transition towards sRCC prior to histologic changes. Cell to cell distance
analysis and mIF in 29 sRCC specimens revealed a strong correlation of M2 macrophages with
the transition and sRCC cell types. CCL20, a factor known to assist in macrophage recruitment
was upregulated on transition cells and in vitro led to polarization to an M2-like phenotype.
FZD4 was the highest fold changed gene lost from the ccRCC to transitional cells and knock-
downof FZD4 in vitro led to EMT in RCC cells. In vitro culture of RCC cellswithM2macrophages
led to CCL20 upregulation and loss of FZD4. The TCGA KIRC database was used to validate the
ability to identify the transition signature in ccRCC and its association with poorer disease
specific survival. Conclusions:We report the first detection of a transitional cell type along the
de-differentiation pathway from ccRCC to sRCC. This cell type is detectable in areas histolog-
ically defined as ccRCC, demonstrating strong potential as a transcriptional biomarker to
inform adjuvant immunotherapy. We show that CCL20 on tumor cells leads to macrophage
recruitment and polarization, resulting in FZD4 loss and CCL20 upregulation, which induce
EMT and propagates a vicious cycle of EMT/macrophage crosstalk in sRCC. Research Sponsor:
None.
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Diversity among editorial boards of genitourinary oncology journals.

Zhaohui Arter, Nataliya Mar, Arash Rezazadeh, David Joseph Benjamin; University of California, Irvine Medical Center, Orange, CA; University of California, Irvine Health,
Orange, CA; Hoag Family Cancer Institute, Newport Beach, CA

Background: Several studies have evaluated the ethnic and gender diversity among editorial
boards of academic journals in science and medicine, and revealed disparities among repre-
sentation of historically underrepresented groups. However, the diversity among editorial
boards in the field of genitourinary oncology remains unclear. Methods: Using the master
journal list from Clarivate, we identified academic journals with a dedicated or primary focus in
genitourinary cancers. We then identified the list of editorial board members on each journal’s
website. We evaluated economic diversity based off each editor’s country of origin, and
classified countries as high income based off World Bank listing for the 2024 fiscal year. We
confirmed gender from each editor’s self-reported gender on his or her academic profile.
Results:We identified 7 journals with a focus in genitourinary cancers. Among these journals, a
total of 485 editor positions were identified, with 397 men (81.86%) and 80 women (16.49%).
The gender of 8 individuals (1.65%) could not be confirmed. 28 editors (5.77%) were from
countries not identified as high-income countries per World Bank criteria. Conclusions: There
are disparities in country of origin among editors of genitourinary oncology journals, with a
small proportion of editors originating from countries classified as middle- or low-income.
Research Sponsor: None.

Gender and country of origin representation among editorial boards of genitourinary oncology journals.

Total Edi-
tor
Positions

Male
editors

Female
editors

Unknown
gender

Originating from high-income
country

Originating frommiddle- or low-
Income country

485 397 80 8 457 (United States, Canada,
United Kingdom, Italy, Spain,
Denmark, Israel, Oman, Singa-
pore, South Korea, Germany,
Netherlands, Japan, Australia,
Sweden, Switzerland, Chile,
Hong Kong, Belgium, Greece,

Austria, Slovakia)

28 (China, India, Turkey, Ghana,
Russia, Pakistan, Brazil, Bulga-

ria, Serbia, Morocco)
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Network meta-analysis (NMA) to assess comparative efficacy of lenvatinib plus
pembrolizumab compared with other first-line treatments for management of
advanced renal cell carcinoma (aRCC).

Viktor Grünwald, Eric Winquist, Avivit Peer, Manuela Schmidinger, Giuseppe Procopio, Philippe Barthelemy, Jae-Lyun Lee, Sarah Rudman, Ananth Kadambi, Anuja Pandey,
Binod Neupane, Kyle Fahrbach, Sneha Purushotham, Michael Jones, Sonya Egodage, Ananth Kashyap, Wendy Hauck, Janice Pan; Department of Urology, University
Hospital, Essen, Germany; Western University, London, ON, Canada; Rambam Health Care Campus, Haifa, Israel; Department of Urology, Comprehensive Cancer Center,
Medical University of Vienna, Vienna, Austria; Genitourinary Medical Oncology, Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milano,
Italy; Institut de Cancérologie Strasbourg Europe, Strasbourg, France; Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea; Guy’s and St
Thomas NHS Foundation Trust, London, United Kingdom; Evidera, San Francisco, CA; Evidera, London, United Kingdom; Evidera, Toronto, ON, Canada; Evidera Inc.,
Lexington, MA; Evidera, Melbourne, Australia; Evidera, Waltham, MA; Evidera, Bengaluru, India; Eisai Inc. Medical Affairs, Nutley, NJ; Eisai, Woodcliff Lake, NJ

Background: The CLEAR trial showed statistically significant improvements in overall survival
(OS), progression-free survival (PFS), overall response rate (ORR), and complete response (CR)
in subjects treated with lenvatinib plus pembrolizumab (L+P) vs. sunitinib. We conducted an
indirect treatment comparison to investigate the comparative efficacy of L+P vs. other first-
line (1L) treatments in aRCC.Methods: A systematic literature review identified 24 randomized
controlled trials evaluating 22 interventions in 1L treatments for aRCC. Bayesian NMAs were
conducted to evaluate comparative efficacy outcomes for intention to treat (ITT) and the
intermediate-/poor risk population, based on the CLEAR trial final data cutoff (31st Jul
2022). Results: L+P had a .70% probability of providing greater OS benefit than 8 of the 12
comparators; the benefit was statistically significant against 2 treatments (interferon a-2a:
hazard ratio [HR] 0.65; 95% credible interval [CrI] 0.48–0.88 and sunitinib: 0.79; 0.63–0.99).
For PFS (assessed under United States Food and Drug Administration censoring rules), L+P
showed a .75% probability of providing greater benefit over all available comparators, in-
cluding numerical, but not statistically significant advantage over immunoncology (IO) ther-
apies nivolumab+ipilimumab (N+I), avelumab+axitinib (A+A), nivolumab+cabozantinib (N+C)
and pembrolizumab + axitinib (P+A). The benefit was significant for 13 out of 18 comparators—
relative efficacy estimates ranged from HR=0.18 (95% CrI 0.08–0.40) for placebo to HR=0.51
(95% CrI 0.29–0.89) for atezolizumab + bevacizumab. For response outcomes, L+P
demonstrated .90% probability of greater ORR compared with all available comparators;
the benefit was statistically significant against 9 of 12 comparators—the relative odds ratio
ranged from 1.85 (95% CrI 1.22–2.81) for P+A to 38.47 (95% CrI 11.94–180.19) for placebo. L+P
showed statistically significant ORR benefit against IO therapies N+I and P+A, and numerical,
but not statistically significant advantage overA+AandN+C.Greater than80%probability of CR
benefit was observed across 13 of 14 comparators, with statistical significance achieved against
8 comparators. L+P showed numerical, but not statistically significant advantage over all IO
comparators. Comparison of the ITT population and intermediate-/poor subgroup results
indicated that the benefit of L+P on PFS against comparators seen in the ITT population
was generally maintained in the subgroup for those comparisons that were still feasible.
Conclusions: The NMA results show that combination therapy with L+P provides a comparable
OS, and a trend of improvement in PFS and response outcomes, compared with most current
global standard of care IO therapies for treatment-naı̈ve patientswith aRCC. Research Sponsor:
Eisai Inc.
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Using automated machine learning to detect kidney anomalies.

Rushil Rawal, John Heard, Peris Castaneda, Joshua Davood, Michael Ahdoot; Cedars Sinai Medical Center, Los Angeles, CA

Background:Artificial Intelligence (AI) in Urology has been used formany conditions including
benign prostatic hyperplasia (BPH), urological oncology, and kidney transplant. Many com-
puter models use algorithms that may be intricate for urologists to implement, but automated
machine learning (AML) can be used to create simplemodels. Here we expand the use of AI and
AML in image detection of kidney tumors, stones, and unremarkable kidney from computed
tomography (CT) using Google Vertex AI, a machine learning platform that allows for the
building, training, and deployment of models. Methods: Google Vertex AI machine learning
system was trained to perform image detection. CT Kidney images were taken from publicly
available data fromKaggle, an online database andmachine learning platform. Images are from
multiple hospitals in Dhaka, Bangladesh. 300 CT Kidney Images were uploaded on Google
Vertex AI: 100 tumors, 100 stone, and 100 normal. 240 images were used to train the model, 30
for validation, and a final 30 images for assessing the accuracy of predictions after the training
phase. To comprehensively evaluate ourmodel, CTkidney images fromtheCedars SinaiMedical
Center were employed for further testing. All training images lacked annotations and were
solely classified as normal, stone, or tumor. Results: True positivity rate for image detection
during model training was 100% for tumors, stones, and normal CTs. We further tested
accuracy using Cedars Sinai patient images, using 10 tumors, 10 stones, and 5 normal. The
accuracy of the AI prediction was 80%, 70%, and 100%, respectively. Conclusions: Artificial
Intelligence can be useful in interpreting urological imaging even in a minimally trained
system. A model such as ours may allow for rapid identification and labeling of renal masses,
kidney stones, and normal studies with moderate fidelity. Further training of this model may
increase accuracy. Research Sponsor: None.
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Safety and efficacy of surgery in renal cell carcinoma with supradiaphragmatic
tumor thrombus involving cardiac procedures.

Edouard Nicaise, Yash Shah, Benjamin Schmeusser, Benjamin Croll, Ellen Richter, McKenzie Hollon, Kenneth Ogan, Mani A. Daneshmand, Shishir K. Maithel, Viraj A. Master;
Department of Urology, Emory University School of Medicine, Atlanta, GA; Sidney Kimmel Medical College, Thomas Jefferson University, Philadelphia, PA; Department of
Anesthesiology, Emory University School of Medicine, Atlanta, GA; Division of Cardiothoracic Surgery, Department of Surgery, Emory University School of Medicine,
Atlanta, GA; Division of Surgical Oncology, Department of Surgery, Winship Cancer Institute, Emory University, Atlanta, GA

Background: Invasion of the IVC is a unique feature of RCC. Tumor extension into the supra-
diaphragmatic IVC carries highmorbidity andmortality attributable to surgical complexity. It is
unclear whether safety and efficacy have been shown to warrant cytoreductive surgery for
metastatic RCC with concomitant thrombus. We present outcomes of cytoreductive and non-
cytoreductive radical nephrectomy (RN) with supradiaphragmatic tumor thrombectomy (TT)
involving cardiac surgery. Methods: We reviewed our nephrectomy database for patients with
RCC and supradiaphragmatic tumor thrombus. RN with TT was performed by a single team
from urology, surgical oncology and cardiothoracic surgery. Rank Sum for numerical and chi-
square for categorical variables were used to test for differences between cytoreductive and
non-cytoreductive RN. Kaplan Meier curves estimated cancer-specific survival (CSS) and
overall survival (OS). Results: From 2006-2023, 43 patients underwent RN with supradiaph-
ragmatic TT. The tableindicates notable clinical and surgical features. No patient participated
in a related clinical trial perioperatively. No case required circulatory arrest. One patient
required temporary dialysis and later passed from multi-organ failure. 5-year CSS was 12%
vs. 78% (p=0.007) and OS was 11% vs. 53% (p=0.044) for cytoreductive and non-cytoreductive
surgery respectively. Conclusions: RN with supradiaphragmatic TT is safe with durable treat-
ment response in patients with non-mRCC. Although safety of cytoreductive RN is comparable,
further investigation into the role of neoadjuvant therapy is recommended. Research Sponsor:
None.

Clinical and surgical features of patients undergoing RN with supradiaphragmatic TT.

Variable Non-cytoreductive (n=24; %) Cytoreductive (n=19; %) p-value

Age* (years) 67 (63-72) 61 (56-66) 0.048
BMI* (kg/m^2) 28.1 (22.7-32.9) 25.8 (23.5-31.2) 0.493
Male 15 (62.5) 9 (47.4) 0.321
Race
White 16 (66.7) 15 (79) 0.273
Black 7 (29.2) 2 (10.5)
Other 1 (4.2) 2 (10.5)
HTN 21 (87.5) 11 (57.9) 0.027
DM 14 (58.3) 3 (15.8) 0.005
ECOG PS 1+ 4 (16.7) 4 (21) 0.524
Neoadjuvant 2 (8.3) 1 (5.3) 0.695
Tumor size* (cm) 9.7 (6.9-12.9) 9.7 (6.7-13.0) 0.951
Operative Time* (min) 433 (309-517) 426 (361-590) 0.388
Level of Proximal IVC Clamp
Bypass 13 (54.2) 8 (42.1) 0.719
Intrapericardial 4 (16.7) 5 (20.9)
Extrapericardial 7 (29.1) 6 (37)
IVC Clamp Time* (min) 33 (20-35) 28 (26-40) 0.714
Cardiac Bypass Time* (min) 80 (57-93) 61 (34-92) 0.515
Renal Vein Clamp Time* (min) 26 (20-34) 34 (19-45) 0.706
Porta Hepatis Clamp Time* (min) 13 (7-31) 6 (5-30) 0.644
Vasopressor Drip
Intraop only 11 (45.8) 8 (47.1) 0.469
Intraop to PACU/ICU 13 (54.2) 8 (47.1)
EBL* (mL) 1150 (700-2500) 2500 (1000-5950) 0.066
Units pRBC* 6 (3-8) 6 (4-11) 0.407
LOS* (days) 10 (7-14) 14 (8-22) 0.142
ICU LOS* (days) 3 (0-4) 4 (2-8) 0.157
Clavien 3+ Complications 10 (41.7) 11 (57.9) 0.227
Readmission 3 (13.6) 6 (33.3) 0.138

*(median, IQR).
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International multicenter real-world registry for patients with metastatic renal cell
carcinoma: Meet-URO 33 study (REGAL study).

Sara Elena Rebuzzi, Giuseppe Fornarini, Alessio Signori, Sebastiano Buti, Giuseppe Procopio, Ugo De Giorgi, Sandro Pignata, Emanuele Naglieri, Marco Maruzzo,
Giuseppe Luigi Banna, Pasquale Rescigno, Carlo Messina, Cecilia Nasso, Veronica Murianni, Malvina Cremante, Alessandra Damassi, Fabio Catalano, Alvise Mattana,
Umberto Basso, Davide Bimbatti, Meet-URO group; Department of Internal Medicine and Medical Specialties (Di.M.I.), University of Genoa, Genoa; Medical Oncology Unit,
Ospedale San Paolo, Savona, Italy; Medical Oncology Unit 1, IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Department of Health Sciences, Section of Biostatistics,
University of Genoa, Genoa, Italy; Medical Oncology Unit, University Hospital of Parma; Department of Medicine and Surgery, University of Parma, Parma, Italy;
Genitourinary Medical Oncology, Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy; Department of Medical Oncology, IRCCS
Istituto Romagnolo per lo Studio dei Tumori (IRST) Dino Amadori, Meldola, Italy; Department of Urology and Gynecology, Istituto Nazionale Tumori IRCCS Fondazione G.
Pascale, Napoli, Italy; Division of Medical Oncology, IRCCS Istituto Tumori "Giovanni Paolo II", Bari, Italy; Oncology 1 Unit, Department of Oncology, Istituto Oncologico
Veneto IOV-IRCCS, Padua, Italy; Department of Oncology, Portsmouth Hospitals University NHS Trust; School of Pharmacy and Biomedical Science, University of
Portsmouth, Portsmouth, United Kingdom; Candiolo Cancer Institute FPO-IRCCS, Candiolo, Italy; Translational and Clinical Research Institute, Centre for Cancer, Newcastle
University, Newcastle upon Tyne, United Kingdom; Ospedale A.R.N.A.S Civico, Palermo, Italy; Division of Oncology, S. Corona Hospital, Pietra Ligure, Italy; Oncology Unit 1,
Department of Oncology, Istituto Oncologico Veneto IOV-IRCCS, Padua, Italy

Background:Nowadays, different systemic treatments are available for the first-line setting of
metastatic renal cell carcinoma (mRCC). Immuno-combinations are the standard first-line
therapy in all mRCC patients regardless the IMDC risk category, even though TKImonotherapy
is still a therapeutic option in selected patients. However, comparisons between the different
first-line treatment strategies are lacking and few real-world data are available in this setting.
For these reasons, the regimen choice represents an important issue in clinical practice and the
optimal treatment sequence remains unclear. Methods: The Meet-URO 33 (REGAL) study is a
multicentric prospective observational study enrolling mRCC patients treated with first-line
systemic therapy according to clinical practice in a real-world setting. A retrospective cohort of
mRCC patients who received first-line systemic therapy from 1st of January 2021 will also be
included. The study includes 84 Italian centers and a study amendment will be submitted to
include about 10 European centers. The Meet-URO 33 study aims to provide a large-scale real-
world database on mRCC patients and the primary objective is to identify potential prognostic
and predictive factors that could help guide the treatment choice. Secondary objectives include
the comparison between treatment strategies in first-line and subsequent lines according to
response and survival outcomes and toxicity profile; the assessment of the correlation between
the clinical and tumor characteristics and the choice of the first line of treatment; the
assessment of the prognostic performance of the Meet-URO score compared with the IMDC
score. Moreover, given the registry nature of the study, further studies will be planned sub-
sequently, both on the entire cohort (e.g. genomic analyses and artificial intelligence) and
particular subgroups (e.g. poor-risk category, elderly, non-clear cell histology) to answer as
many clinical questions as possible. The descriptive statistics will be used to summarize the
clinical characteristics of patients and the distribution of prognostic factors. All time-to-event
endpoints (PFS, OS) will be analyzed using the Kaplan-Meier method, the restricted mean
survival time (RMST) and the Cox proportional hazard regressionmodel. The binary endpoints
(ORR, DCR) will be analyzed through relative frequencies and logistic regression. For all the
comparisons between treatments, all causal inference techniques such as propensity scores and
marginal structuralmodelswill be used. All the steps for a correct target trial emulation strategy
will be followed to avoid potential biases deriving from the observational nature of the study. In
particular, in comparing the different treatments, the principles of emulating a clinical trial will
be applied, developing appropriate ad hoc protocols for each planned comparison. Clinical trial
information: CESC IOV 2023-78. Research Sponsor: None.
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A phase I/II, open label, single arm study on safety, tolerability and anti-tumour
effiacy of orellanine treatment in patients with metastatic clear-cell or papillary
renal cell carcinoma.

Sven Lundstam, Boerje Haraldsson, Jenny Nystrom, Jeffrey Yachnin; Departments of Oncology and Urology, Institute of Clinical Sciences, Sahlgrenska Academy at
University of Gothenburg, Gothenburg, Sweden; Oncorena AB, Lund, Sweden; Institute of Neuroscience and Physiology, Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden; Karolinska University Hospital, Stockholm, Sweden

Background:Poisoning by themushroom”deadlywebcap”( Cortinarius sp.) causes irreversible
kidney damage but there are no known effects on other organs. The fungal toxin, orellanine,
selectively targets proximal tubular cells in rats and in humans by disturbing the cell meta-
bolism causing decreased protein synthesis and apoptosis. Clear cell and papillary renal cell
carcinoma (RCC) originate from proximal tubule cells. Orellanine induced concentration-
dependent decline in viability in RCC cell lines and in primary cultures from human clear cell
and papillary RCC. Orellanine induced apoptosis and tumour shrinkage in RCC(SKRC-17)
transplanted to rats on peritoneal dialysis and the tumours become necrotic with almost no
viable tissue. Based on these data a drug has been developed based on chemically synthesized
orellanine (www.oncorena.com).Methods: The primary objectives of this study are to evaluate
the safety and tolerability and to determine themaximum tolerable dose (MTD) of orellanine in
patients with metastatic clear cell or papillary RCC and end stage renal disease who are on
chronic haemodialysis and who have failed standard of care treatment. The secondary objec-
tives are to study the pharmacokinetic (PK)profile of orellanine and to assess the efficacy of
orellanine in treating these patients with respect to objective response (OR). Exploratory
objectives are to access progression free and overall survival (PFS and OS) and to conduct
analysis of circulating tumour specific DNA in the blood. Serum will be collected for unspecific
future research which may include sequencing or genomic analyses. Orellanine will be given
intravenously oncemonthly. A total of 6 to 20patientswill be enrolled in adose escalation phase
to determine MTD or a dose causing complete response (CR). An independent Data Review
Committee (DRC) will access cumulative data and provide recommendations and decisions for
every change in dose level. OnceMTD has been determined up to 20 patients will be treated in a
dose expansion phase to better characterize safety, tolerability and primary efficacy. CT/MRI
will occur every 4 weeks (Q4W) during dose escalation phase and Q8W during the dose
expansion phase. Enrollment has started and since the occurrence of end stage renal disease
in patients with metastatic RCC is uncommon, patients in this first in man study are recruited
both fromwestern Europe and north America. The study is performed in the Centre for Clinical
Cancer Studies (CKC) at Karolinska University Hospital, Stockholm, Sweden Reference: Lisa
Buvall et. al. Orellanine specifically targets renal cell carcinoma.Oncotarget. 2017; 8:91085-
91098. https://doi.org/10.18632/oncotarget.19555. Clinical trial information: NCT05287945.
Research Sponsor: None.
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Strategic treatment pause of first-line immune checkpoint inhibitor + VEGFR-
tyrosine kinase inhibitor in patients with good or intermediate risk metastatic re-
nal cell carcinoma (mRCC) in response at 1 year of treatment (SPICI-GETUG R05): A
non-inferiority randomized clinical trial.

Marine Gross-Goupil, Felix Lefort, Mathieu Larroquette, Julien Asselineau, Eric Frison, Laurence Albiges, Alain Ravaud; Centre Hospitalo-Universitaire Saint André,
Bordeaux, France; Department of Medical Oncology, Hôpital Saint-André, University of Bordeaux-CHU Bordeaux, Bordeaux, France; CHU Saint André, Bordeaux, France;
CHU de Bordeaux - Hopital Saint Andre, Bordeaux, France; CHU Bordeaux Groupe Pellegrin, Bordeaux, France; Gustave Roussy, Université Paris Saclay, Paris, France

Background: Treatment of mRCC consists of combination of either Immune Checkpoint In-
hibitor (ICI)-Tyrosine Kinase Inhibitor (TKI) for all IMDC prognosis group, or ICI-ICI for
intermediate and unfavorable IMDC groups. Treatments are maintained until disease progres-
sion or toxicity for a total duration of 2 years for ICI, in routine. Acceptability and feasibility of
treatment pause of the TKI, with no detrimental effect on efficacy were reported in the
prospective STAR trial. The good-risk population is characterized by prolonged survival, close
to that reported in the intermediate risk population group with a single adverse prognostic
factor. Therefore, a pause of ICI-TKI could improve quality of life, safety, and total cost of care
without detrimental impact on oncologic outcomes. Methods: This non-inferiority, random-
ized, open-label, multicenter, parallel-group trial (NCT05219318) aims to compare treatment
pause versus treatment continuation in good or intermediate riskmRCC patients with only one
prognostic factor and a confirmed objective response (complete or partial) at 12 months of
treatment with ICI-TKI. 372 patients (186 in France) will be recruited in tertiary hospitals and
randomized in a 1:1 ratio with stratification by center, prognostic group (good/intermediate)
and response (complete/partial). The primary objective is to test the non-inferiority of treat-
ment pause versus continuation,with the estimation of the difference in 12-month progression
rate after randomization, and its one-sided 97.5% confidence interval. The non-inferiority
margin is set at 15%. An interim safety datamonitoring at 6months after randomization of the
first third of participants (i.e. 60 per arm) will check progression rate after treatment pause. A
formal interim futility analysis will be performed when 50% of the study sample reaches the
primary outcome time point, using a Bayesian predictive power stopping rule and a futility
threshold set at 20%. Secondary objectives are overall safety and tolerability, health-related
quality of life, anxiety and depression, quality-adjusted survival, 2-year overall and
progression-free survival. Others objectives include progression patterns (site, known lesions,
or/and new lesions), subsequent treatment (type, efficacy), in the experimental arm. In France,
healthcare resource utilization and costs at 12 months will be compared. The first participant
was randomized in January 2023. 27 centers in France were selected and are gradually/
progressively opening. The opening of European centers is being planned. Health Ministry
and National Cancer Institute Funds. Clinical trial information: NCT05219318. Research Spon-
sor: Hospital Program of Clinical Research.
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Neoadjuvant pembrolizumab (PEMBRO) and axitinib (AXI) in renal cell carcinoma
with associated inferior vena cava tumor thrombus (NEOPAX).

Stephanie Lakritz, Nellowe Candelario, Andrew Nicklawsky, Simon P. Kim, Elizabeth R. Kessler; University of Colorado, Denver, CO; University of Colorado Cancer Center,
Aurora, CO; University of Colorado Anschutz Medical Campus, Aurora, CO; University of Colorado Cancer Center, Anschutz Medical Campus, Aurora, CO

Background:Renal cell carcinoma (RCC) has a biologic propensity for vascular invasion leading
to a venous tumor thrombus (VTT) in the renal vein or inferior vena cava (IVC) in up to 25% of
cases. RCC with VTT is a poor prognostic factor for cancer-related mortality. Additionally,
depending on the tumor burden and extent of the tumor thrombus (TT), patients can become
symptomatic from the VTT, affecting patients’ quality of life. The current standard of care for
RCC with an IVC TT is to undergo a radical nephrectomy with an IVC thrombectomy whichmay
be associatedwith high surgicalmorbidity andmortality. We hypothesize that the combination
of PEMBRO and AXI given in the neoadjuvant setting will decrease the IVC TT burden. The
KEYNOTE-426 trial evaluated the combination of PEMBRO and AXI in the metastatic setting
which showed an objective response rate of 59.3%. Thus, it is reasonable to consider a response
in the overall burden of disease, inclusive of the VTT. This decrease in size of the VTT can
potentially lead to decreased surgical complications, improve patient-related outcomes, and
improve progression-free survival (PFS) and overall survival (OS). Methods: This single-
center, open-label, single-arm phase II trial is enrolling patients with clear cell RCC that
demonstrate IVC TT. The primary endpoint is the IVC TT response (change in size) after
neoadjuvant PEMBRO andAXI. The extent of IVC TTwill bemeasured by theMayo classification
and cross-sectional dimensions. Secondary endpoints include surgical complications/
morbidity per Clavien-Dindo classification, 1-year PFS, 1-year OS, and safety of PEMBRO
and AXI. Correlative analysis of pre and post operative tumor samples will also be performed.
Patients will receive the combination of PEMBRO 200 mg intravenously and AXI 5 mg orally
twice daily every 21 days for 4 cycles. A radiographic assessment will be performed at baseline
and after up to 12 weeks (4 cycles) of therapy to evaluate the primary endpoint of IVC TT
response. Patients will undergo a definitive surgery per treating urologist within 2 weeks (+/-
7 days) after this evaluation. Patients will have at least cT3b tumor with or without lymph node
or distant metastases and a biopsy confirming a component of clear cell RCC. The study will
include patients who are candidates for upfront surgery as determined by their treating
urologist. A Simon’s two-stage design will be utilized with the first stage enrolling 9 subjects.
If there are zero responses, the trial will be stopped. If there are 3 or more patients that are not
able to undergo surgery due to treatment-related adverse events, enrollment will be paused. If
neither of these occur, we will enroll 8 additional subjects, rejecting the null hypothesis of an
IVC response in only 5% of patients if we observe at least 3 of 17 patients with a measured
reduction from baseline size of the TT. Clinical trial information: NCT05969496. Research
Sponsor: None.
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Phase III randomized trial of stereotactic ablative radiotherapy (SAbR) for oligo-
metastatic advanced renal carcinoma (EA8211-SOAR).

Raquibul Hannan, Se Eun Kim, Suzanne Cole, ElizabethMarie Wulff-Burchfield, AndrewWentland, Mu-Han Hannan, Payal Kapur, Daniel Shevrin, Tami Gurley, John Kent Lin,
James Brugarolas, Robert D. Timmerman, Rana R. McKay, Lynne I. Wagner, Naomi B. Haas, Michael Anthony Carducci; University of Texas Southwestern Medical Center,
Dallas, TX; DFCI/PCC Fellowship Program - Attendings, Boston, MA; University of KansasMedical Center, Westwood, KS; University of Wisconsin, Madison, WI; Department
of Pathology, University of Texas Southwestern, Dallas, TX; Northshore University Healthsystem, Evanston, IL; UT Southwestern Medical Center, Dallas, TX; The University
of Texas MD Anderson Cancer Center, Houston, TX; Division of Hematology and Oncology, Department of Internal Medicine, University of Texas Southwestern, Dallas, TX;
Radiation Oncology, University of Texas Southwestern Medical Center, Dallas, TX; University of California, San Diego, La Jolla, CA; Wake Forest University School of
Medicine, Winston-Salem, NC; University of Pennsylvania-Abramson Cancer Center, Philadelphia, PA; Johns Hopkins, Baltimore, MD

Background: Optimal strategies for managing oligometastatic renal cell carcinoma (RCC) are
unclear. While systemic therapy is the accepted standard, Stereotactic Ablative Radiation
(SAbR) is a promising alternative based on retrospective and limited prospective data1-3. SAbR
may spare patients from systemic therapy toxicity, but progression of occult micrometastasis
remains a concern. This prospective ECOG-ACRIN phase 3 randomized trial will compare SAbR
to systemic therapy for oligometastatic RCC. Co-primary endpoints are overall survival (OS)
and toxicity.Methods: Patients with RCC (any histology except for sarcomatoid) with an ECOG
performance 0-2, International Metastatic RCC Database Consortium (IMDC) favorable and
intermediate-risk, and 2-5 extracranial metastases are eligible. The exclusion criteria include
prior systemic therapy (except for adjuvant therapy) and brainmetastases. Patients with intact
primary are eligible after definitive treatment of the primary site. Stratification factors include
1) number ofmetastases (2-3 vs 4-5), 2) histology (clear cell vs non-clear cell), 3) IMDC (0 vs 1-
2), 4) prior adjuvant systemic therapy (yes vs no), and 5) time from treatment of primary
disease (,1yr vs .1yr). Patients will be randomized to up front systemic therapy (the type of
systemic therapy will be chosen at the discretion of the investigator) versus SAbR (and
additional SAbR of up to a total of 6 metastasis while disease remains amenable) followed
by systemic therapy. Co-primary endpoints are OS and toxicity ($grade 3). Target accrual goal
is 472 patients which will provide 85% power to test non-inferiority in OS from a non-
inferiority hybrid design, assuming a null hazard ratio of 1.24 and alternative hazard ratio
of 0.85. If it is concluded that SAbR arm has non-inferior OS, superiority in toxicity will be
tested. Secondary endpoints include health-related quality of life (QOL) as measured with
NFKSI-19 and EQ-5D-5L and progression free survival (PFS). Exploratory endpoints include
PFS of 1st line systemic therapy, local control with SAbR and cost-effectiveness. The trial has
been open for enrollment since September 2023. References: 1. Hannan R, Christensen M,
Christie A, et al: Stereotactic Ablative Radiation for Systemic Therapy-näıve Oligometastatic
Kidney Cancer. Eur Urol Oncol, 2022; 2. Zhang Y, Schoenhals J, Christie A, et al: Stereotactic
Ablative Radiation Therapy (SAbR) Used to Defer Systemic Therapy in Oligometastatic Renal
Cell Cancer. Int J Radiat Oncol Biol Phys 105:367-375, 2019; 3. Tang C, Msaouel P, Hara K, et al:
Definitive radiotherapy in lieu of systemic therapy for oligometastatic renal cell carcinoma:
a single-arm, single-centre, feasibility, phase 2 trial. Lancet Oncol, 2021. Clinical trial in-
formation: NCT05863351. Research Sponsor: US National Institute of Health.
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The role of cytoreductive nephrectomy in metastatic renal cell carcinoma in
immune-oncology era (SEVURO-CN): A study protocol for a multi-center, pro-
spective, randomized trial.

Jee Soo Park, Jongchan Kim, Jinhyung Jeon, Jongsoo Lee, Won Sik Jang, Seung Hwan Lee, Woong Kyu Han, Young Deuk Choi, Kyo Chul Koo, Kang Su Cho,
Byung Ha Chung, Won Sik Ham; Department of Urology and Urological Science Institute, Yonsei University College of Medicine, Seoul, South Korea; Department of Urology,
Yongin Severance Hospital, Yonsei University Health System, Seoul, South Korea; Department of Urology, Gangnam Severance Hospital, Yonsei University College of
Medicine, Seoul, South Korea

Background: The role of cytoreductive nephrectomy (CN) in the treatment of metastatic renal
cell carcinoma (mRCC) remains unclear in the immuno-oncology (IO) era. The results of two
randomized trials, CARMENA and SURTIME, questioned the role and timing of CN. However,
despite the latest advances in the systemic treatment of mRCC, previous trials have only used
targeted therapy, and no studies have fully investigated the role of CN in immune checkpoint
inhibitor (CPI) settings, and there is an urgent need for future studies to better define the role
and timing of CN. Methods: This study is an open-label, multi-center, parallel, prospective,
randomized, interventional clinical study to evaluate the efficacy of CN in combination with
CPIs in mRCC patients with International mRCC Database Consortium (IMDC) intermediate-
and poor-risk. Synchronous mRCC patients with #3 IMDC risk features will be randomly
allocated to three groups (1, upfront CN; 2, deferred CN; and 3, systemic therapy (ST) only).
For ST, the nivolumab plus ipilimumab combination regimen, one of the standard regimens for
intermediate- and poor-risk mRCC, is chosen. The primary endpoint is overall survival. The
secondary endpoints are progression-free survival, objective response rate, number of par-
ticipants with treatment-related adverse events, and number of participants with surgical
morbidity. We will analyze the genetic mutation profiles of the tumor tissue, circulating tumor
DNA, urine tumor DNA, and tumor-infiltrating lymphocytes. The gut and urine microbial
communities will be analyzed. The study will begin in 2023 and will enroll 40 patients. Clinical
trial information: NCT05753839. Research Sponsor: National Research Foundation of Korea.
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Combination nivolumab and ipilimumab with and without camu camu in first-line
treatment of metastatic renal cell carcinoma (mRCC).

Regina Barragan-Carrillo, Neal Shiv Chawla, Nicholas Salgia, Luis A Meza, Zeynep Busra Zengin, Xiaochen Li, Nazli Dizman, Hedyeh Ebrahimi, Joann Hsu, Daniela V. Castro,
Benjamin D. Mercier, Tanya B. Dorff, Abhishek Tripathi, Cristiane Decat Bergerot, Paulo Gustavo Bergerot, Alex Chehrazi-Raffle, Sumanta Kumar Pal; City of Hope
Comprehensive Cancer Center, Duarte, CA; Department of Immunology, Roswell Park Comprehensive Cancer Center, Buffalo, NY; Yale University School of Medicine, New
Haven, CT; The University of Texas MD Anderson Cancer Center, Houston, TX; Centro de Cancer de Brasilia, Instituto Unity de Ensino e Pesquisa, Brasilia, Brazil; Centro de
Cancer de Brasilia, Instituto Unity de Ensino e Pesquisa, Grupo Oncoclinicas, Brasilia, Brazil

Background:Combination immune checkpoint inhibition (ICI)with ipilimumab andnivolumab
(ipi/nivo) is an established first-line treatment for patients (pts) with intermediate and poor-
risk mRCC. CheckMate214 demonstrated a survival advantage with ipi/nivo over sunitinib;
unfortunately, 20% of cases developed primary progression to immunotherapy. Recent data
suggest that the gut microbiome is key in modulating clinical responses and immune-related
toxicities. Therefore, modulating the gut microbiome is a novel adjunct strategy to dual ICI in
mRCC. Our group has previously proven that the addition of a live bacterial product (CBM588)
enhances clinical responses in pts with mRCC treated with ICI, and the combination of ICI
(Dizman et al., 2022) or with a tyrosine kinase inhibitor (Ebrahimi et al., 2023). Camu camu
(Myrciaria dubia) is a comestible berry characterized by a polyphenol-rich nutritional profile. In
extract form, it is rich in castalagin,which appears to have probiotic properties. Inmouse tumor
models, camu camu increased the abundance of fecal Ruminococcus spp. when combined with
ICI (Messaoudene et al., 2022). This shift in the gut microbiome composition was associated
with stronger CD8+ T-cell and CD4+ Th1-dependent antitumor responses. Camu camu and ICI
reestablished the efficacy of anti-PD1 therapy, reducing tumor size compared to ICI alone. This
pilot study aims to identify the biological effect of camu camu with ipi/nivo in pts with mRCC.
Methods: This is an investigator-initiated, randomized, open-label, single-center trial com-
paring camu camu with ipi/nivo versus ipi/nivo alone in pts with treatment-naı̈ve mRCC.
Eligibility criteria include pts $ 18 year old, PS 0-1, histological confirmation of clear-cell RCC
with or without a sarcomatoid component, intermediate or poor risk per IMDC, no prior
systemic treatment and measurable disease,. 30 pts will be enrolled and randomized in a 2:1
fashion, favoring the study arm. Ptswill be treatedwith camu camu at 1500mgPO daily, inwith
ipi/nivo at standard dosing. Pts will be followed monthly. Treatment will be continued until
progression (RECIST v1.1) or toxicity. The primary endpoint is change in the abundance of
Ruminococcus spp. in the stool from baseline to week 12 of therapy. We have 80% power to
detect a 1 SD difference between themean change detected in the two groups using a two-group
T-test with a one-sided type I error of 0.05. Secondary endpoints include overall response rate,
progression-free survival, safety, effect on gutmicrobiome diversity and function, comparison
of the proportion of circulating cytokines and chemokines from baseline to week 12, and
changes in the abundance of metabolic pathways and fungal microbiome profile. Response
will be assessed by CT after the first 12 weeks of therapy and every 12 weeks, thereafter. The
study is currently open to enrollment. Clinical trial information: NCT06049576. Research
Sponsor: None.
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Advanced renal cell cancer combination immunotherapy clinical trial (ARCITECT;
HCRN GU 22-587).

Michael Thomas Serzan, Opeyemi Jegede, Mehmet Asim Bilen, David A. Braun, David Johnson Einstein, Naomi B. Haas, Hans J. Hammers, Jennifer King, Karie Runcie,
Jeffrey A. Sosman, Cora N. Sternberg, Yuanquan (Aaron) Yang, Toni K. Choueiri, Sabina Signoretti, Michael B. Atkins; Dana-Farber Cancer Institute, Boston, MA; Winship
Cancer Institute of Emory University, Atlanta, GA; Yale University, NewHaven, CT; Beth Israel Deaconess Medical Center, Boston, MA; University of Pennsylvania-Abramson
Cancer Center, Philadelphia, PA; Division of Hematology and Oncology, Department of Internal Medicine, University of Texas Southwestern, Dallas, TX; Indiana University
Simon Comprehensive Cancer Center, Indianapolis, IN; Columbia University Irving Medical Center, New York, NY; Northwestern University Medical Center, Chicago, IL;
Hematology/Oncology, Weill Cornell Medicine, New York, NY; Pelotonia Institute for Immuno-Oncology and Division of Medical Oncology, The Ohio State University
Comprehensive Cancer Center, Columbus, OH; The Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA; Georgetown Lombardi
Comprehensive Cancer Center, Washington, DC

Background: First-line treatment for patients with metastatic clear cell renal cell carcinoma
(mccRCC) often includes an anti-PD1 inhibitor in combination with either an anti-CTLA
inhibitor (IO/IO) or a VEGF receptor tyrosine kinase inhibitor (TKI) (IO/TKI). Although some
patients treated with nivolumab/ipilimumab (Nivo/Ipi) (IO/IO) experience durable responses
leading to treatment free intervals, over two-thirds experience disease progression. Resistance
to Nivo (anti-PD1) monotherapy has been associated with increased presence of a subpopu-
lation of Tregs in the tumormicroenvironment. Botensilimab (Bot) is an IO agent that leverages
novel FcyR-associated mechanisms of action to enhance T cell priming, deplete intratumoral
Tregs and enhance myeloid activation. Combination botensilimab/balstilimab (Bot/Bal) (anti-
CTLA/anti-PD1) has shown impressive anti-tumor activity in diseases where Nivo/Ipi has
shown little to no efficacy. Methods: ARCITECT is a phase II, multicenter study evaluating the
efficacy and safety of Bot/Bal relative to Nivo/Ipi. Patients with mccRCC ( favorable, interme-
diate, or poor risk), no prior systemic therapy (including adjuvant or neoadjuvant), and at least
one measurable lesion as defined by RECIST 1.1 are eligible for enrollment. 120 patients will be
randomized in a 2:1 fashion to ArmA (Bot/Bal induction followed by Balmaintenance) or ArmB
(Nivo/Ipi induction followed by Nivo maintenance) each for a maximum of 2 years. Stratifi-
cation factors include IMDC risk groups and sarcomatoid histology. The primary endpoint is
overall response rate (ORR) per RECIST 1.1. We hypothesize that Bot/Bal will lead to a superior
ORR (55%) relative to Nivo/Ipi (40%). This trial has . 90% power to detect the alternative
hypothesis while maintaining a one-sided significance level of not more than 0.10 using the
exact binomial. The study will be monitored for early stopping in favor of the null hypothesis
based on a Simon’s two stage design. In the first stage, 69 patients will be enrolled (Arm A:46
and Arm B:23). If at the end of the first stage, Arm A has either at least 18/42 (42.8%) of eligible
patients respondingor anORRat least numerically equivalent to that for eligible patients inArm
B, then the trial will progress to the second stage. The primary endpoint will be met if there are
38/80 responders (ORR . 47.5%) in Arm A. Key secondary endpoints include landmark
progression-free survival, treatment-free survival and rates of immune-related adverse
events. Correlative studies will explore immune and molecular predictors of response and
resistance to IO/IO in tumor and blood. Clinical trial information: NCT05928806. Research
Sponsor: None.
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SWOG S2200 (PAPMET2): A phase II randomized trial of cabozantinib with or
without atezolizumab in patients with advanced papillary renal cell carcinoma
(PRCC).

Benjamin L. Maughan, Melissa Plets, Sumanta Kumar Pal, Yasser Ged, Catherine Tangen, Ulka N. Vaishampayan, Seth P. Lerner, Ian M. Thompson; Huntsman Cancer
Institute at the University of Utah, Salt Lake City, UT; SWOG Statistics and Data Management Center, Seattle, WA; City of Hope Comprehensive Cancer Center, Duarte, CA;
Johns Hopkins University School of Medicine, Baltimore, MD; Fred Hutchinson Cancer Research Center, Seattle, WA; Division of Hematology/Oncology, University of
Michigan, Ann Arbor, MI; Baylor College of Medicine, Houston, TX; UT Health San Antonio, San Antonio, TX

Background: The role of immune therapy is not established in PRCC. The S1500 (PAPMET)
clinical trial established single agent cabozantinib as the standard of care for PRCC (PMID
33592176)with amedian progression free survival (PFS) of 9.0months compared to 5.6months
with sunitinib. Trials have shown activity of PD-(L)1 antagonists as monotherapy (PMID
33529058) or in combination with targeted therapy (PMID 34491815). In a single arm study
of cabozantinib/nivolumab the median PFS was 12.5 months (PMID 35298296). There are no
prior randomized studies of immune therapy in PRCC. Single arm trials often overestimate the
true effect size (PMID 31218346), highlighting the unmet clinical need for a randomized clinical
trial in PRCC. We hypothesize that the combination will have higher clinical activity than single
agent cabozantinib.Methods: This is a prospective randomized phase II clinical trial conducted
through the NCTN and led by SWOG. The primary endpoint is a comparison of PFS between
cabozantinib and cabozantinib/atezolizumab. Secondary endpoints include comparison of
objective response rate, overall survival and safety. Patients are treated with cabozantinib
60mg/day versus cabozantinib 60mg/day + atezolizumab 1200 mg q3 weeks. 200 patients will
be enrolled and randomized 1:1. Key inclusion criteria include a pathologic confirmation of
PRCC; presence of metastasis; 0-1 prior systemic lines of therapy for metastatic disease; and
measurable disease as defined by RECIST 1.1 criteria. Prior treatment with adjuvant pembro-
lizumab is allowed if completed greater than6months before enrollment. Key exclusion criteria
include clinically significant autoimmune disease; ongoing use of strong CYP3A4 inhibitors,
strong CYP3A4 inducers. Planned correlatives include stool microbiome testing and genomic/
transcriptomic analysis from blood and baseline tissue assays. Clinical trial information:
NCT05411081. Research Sponsor: NIH/NCI grant awards: U10CA180888 and U10CA180819;
Genentech, Inc (a member of the Roche Group), and Exelixis Inc.

RENAL CELL CANCER

http://www.clinicaltrials.gov/ct2/show/NCT05411081


TPS494 Trials in Progress Poster Session

Phase II study of axitinib intensification compared to nivolumab alone after in-
duction with ipilimumab plus nivolumab in patients with mRCC without previous
complete response (AxIn study).

Chiara Ciccarese, Elena Verzoni, Davide Bimbatti, Sebastiano Buti, Fabio Calabrò, Luca Galli, Sarah Scagliarini, Giuseppe Fornarini, Cinzia Baldessari, Domenico Bilancia,
Gaetano Facchini, Carlo Cattrini, Cristina Masini, Maria Olga Giganti, Giuseppa Scandurra, Franco Nole, Alfredo Berruti, Michele Milella, Lorenzo Antonuzzo,
Roberto Iacovelli; Oncology Unit, Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Catholic University of Rome, Rome, Italy; Department of Medical Oncology,
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Oncology Unit 1, Istituto Oncologico Veneto, IOV-IRCCS, Padua, Italy; University Hospital of Parma, Fontevivo,
Italy; IFO Istituto Regina Elena, Rome, Italy; UO Oncologia Medica 2 Universitaria Azienda Ospedaliero-Universitaria Pisana, Pisa, Italy; Department of Oncology, Cardarelli
Hospital, Naples, Italy; IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Oncology Unit, Azienda Ospedaliero Universitaria Policlinico di Modena, Modena, Italy;
Azienda Ospedaliera S Carlo, Potenza, Italy; Medical Oncology Unit, SM delle Grazie Hospital, Pozzuoli, Italy; Azienda Ospedaliera Maggiore Della Carita, Novara, Italy;
AUSL-IRCCS di Reggio Emilia, Reggio Emilia, Italy; Ospedale di Cremona, Cremona, Italy; Humanitas Centro Catanese di Oncologia, Catania, Italy; IRCCS Istituto Europeo di
Oncologia, Milano, Italy; Medical Oncology Unit, Department of Medical and Surgical Specialities, Radiological Sciences and Public Health University of Brescia, ASST-
Spedali Civili, Brescia, Italy; Section of Oncology, University of Verona, School of Medicine and Verona University Hospital Trust, Verona, Italy; Sodc Ematologia - Azienda
Ospedaliera Careggi, Florence, Italy; Fondazione Policlinico Universitario A. Gemelli, IRCCS, Rome, Italy

Background: The combination of nivolumab plus ipilimumab (N+I) is able to increase the
overall survival (OS), progression free survival (PFS) and overall response rate (ORR) compared
to sunitinib in patients (pts) with metastatic renal cell carcinoma (mRCC) at intermediate or
poor prognosis. However, the rate of pts with partial response to N+I (32%) is lower of that
reported with the combination of axitinib plus pembrolizumab (51%). Moreover, analysis of
outcome based on the depth of response strongly suggests a connection between response and
survival. This study aims at investigating the efficacy of an intensified strategy with axitinib
added to nivolumab in mRCC pts without complete response at the end of N+I induction.
Methods: AxIn study (NCT05817903) is a randomized, open-label, multicenter, phase 2 trial
evaluating in mRCC pts who completed induction with N+I without complete response or
progressive disease, whether the intensification of therapy by adding axitinib to the standard
nivolumab can increase the response rate and improve the survival compared to nivolumab
alone. Eligible pts with partial response or stable disease after completion of N+I induction as
first-line therapy, without any toxicity$ G2, and candidates to maintenance nivolumab as per
standard clinical practice will be randomized 1:1 to intensification of therapy with axitinib in
addition to nivolumab (Arm A) or nivolumab alone (Arm B). The primary endpoint is to assess
the ORR of pts treated with the intensification of axitinib plus nivolumab compared to the
standard of care of nivolumab monotherapy. Secondary endpoints include PFS, OS, depth of
response, duration of response, quality of life, and safety. Exploratory biomarkers analysis will
be performed. The trial is actively recruiting. Clinical trial information: NCT05817903. Research
Sponsor: Pfizer.
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Efficacy of perioperative pembrolizumab treatment in patients with resectable
metastases from kidney cancer: The PE-PE study.

Roberto Iacovelli, Emanuela Fantinel, Davide Bimbatti, Sebastiano Buti, Lucia Bonomi, Mimma Rizzo, Caterina Accettura, Consuelo Buttigliero, Francesco Massari,
Matteo Santoni, Paolo Andrea Zucali, Elisa Zanardi, Alessandra Mosca, Francesca Primi, Francesco Spina, Giuseppe Procopio, Sergio Bracarda, Fabio Calabrò,
Lorenzo Antonuzzo, Chiara Ciccarese; Fondazione Policlinico Universitario A. Gemelli, IRCCS, Rome, Italy; Oncology Unit, Azienda Ospedaliera Universitaria Integrata di
Verona, Verona, Italy; Oncology Unit 1, Istituto Oncologico Veneto, IOV-IRCCS, Padua, Italy; University Hospital of Parma, Fontevivo, Italy; ASST Papa Giovanni XXIII,
Bergamo, Italy; Division of Medical Oncology, A.O.U. Consorziale Policlinico di Bari, Bari, Italy; Vito Fazzi Hospital Lecce, Lecce, Italy; Medical Oncology, San Luigi Gonzaga
Hospital, Orbassano, Italy; Department of Experimental, Diagnostic and Specialty Medicine, S. Orsola-Malpighi University Hospital, University of Bologna, Bologna, Italy;
Medical Oncology Unit, Macerata General Hospital, Macerata, Italy; Department of Biomedical Science, Humanitas University, Pieve Emanuele, Milan, Italy; UO Clinica di
Oncologia Medica, IRCCS Ospedale Policlinico San Martino, Genova, Italy; Oncology, Candiolo Cancer Institute FPO-IRCCS, Candiolo, Torino, Italy; Ospedale Belcolle-
Viterbo, Viterbo, Italy; Department of Hematology & Oncology, Niguarda Cancer Center, Ospedale Niguarda Ca’ Granda, Milan, Italy; Genitourinary Medical Oncology,
Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy; Medical and Translational Oncology Unit, Department of Oncology, Azienda
Ospedaliera Santa Maria, Terni, Italy; IFO Istituto Regina Elena, Rome, Italy; Sodc Ematologia - Azienda Ospedaliera Careggi, Florence, Italy

Background:Radicalmetastasectomy and other local treatment strategies (including definitive
radiotherapy, RT) can be carried out instead of systemic therapies for selectedmetastatic renal
cell carcinoma (mRCC) patients (pts) with the aim of healing the patient even in an advanced
disease stage. Recent data suggests a potential benefit fromperioperative immunotherapywith
immune checkpoint inhibitors (ICIs), as shown by the significant efficacy of adjuvant pem-
brolizumab in the M1 NED subgroup of the KEYNOTE-564 trial. Moreover, important activity
of a short course of pembrolizumab has been demonstrated also in oligometastaticmRCC pts in
combination with stereotactic ablative RT in the RAPPORT study. To date, no randomized trial
has evaluated the concomitant use of pembrolizumab with surgery or definitive RT in mRCC
compared to local therapy alone, which is the aim of our study. Methods: PE-PE study
(NCT05578664) is a randomized, open-label,multicenter, phase 2 study evaluating the efficacy
of pembrolizumab in delaying tumor progression in pts with oligometastatic mRCC who are
candidates for radical surgery and/or definitive RT of the metastases. Eligible pts should have
undergone previous nephrectomy and have maximum threemetastases considered eligible for
radical metastasis directed therapy (MDT; eithermetastasectomy or RT) and new diseasemust
have appeared within 5 years from prior nephrectomy or metastasectomy. Pts will be ran-
domized 2:1 to receive pembrolizumab at flat dose of 400 mg every six weeks for a total of 9
cycles (one year of therapy) andMDT fromday 21 to day 42 of the cycle 1 (ARMA); orMDT alone
within 42 days from randomization (ARMB). The primary endpoint is to assess the relapse free
survival (RFS) defined as the length of time from randomization to the appearance of radio-
logical progression in pts who receive pembrolizumab compared to those who do not. Sec-
ondary endpoints include: distant RFS (defined as the time from randomization to the
appearance of distant metastases other those treated with surgery or RT), overall survival,
and safety. Exploratory biomarkers analysis will be performed. The trial is actively recruiting.
Clinical trial information: NCT05578664. Research Sponsor: MSD.
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Phase 1b/2 study of combination 177Lu girentuximab plus cabozantinib and
nivolumab in treatment naive patients with advanced clear cell RCC.

Elshad Hasanov, Lesley Flynt, Rebecca Tidwell, Hyunsoo Hwang, Roserika Brooks, Lauren Michelle Wood, Travis Solley, Dahlia Mack, Yuko Yamamura, Colin Hayward,
Aradhana M. Venkatesan, Eric Jonasch; The University of Texas MD Anderson Cancer Center, Houston, TX; Telix Pharmaceuticals, North Melbourne, Australia

Background: Complete response (CR) is still a rare event in patients with advanced clear cell
renal cell carcinoma (ccRCC). The combination of nivolumab plus cabozantinib was recently
approved for the first-line treatment of ccRCC based on the CheckMate 9ER phase 3 study
demonstrating improved progression-free survival (PFS) & objective response rate (ORR) in
comparison to sunitinib. However, the CR rate was only 9%. Since the anti-tumor effects of
immune checkpoint inhibitors are dependent on the presence of activated tumor-infiltrating
T cells, drugs that could synergize with T cells’ anti-tumor activity can allow us to improve CR
rates. Activation of the cGAS-STING pathway which is induced by radiation-induced DNA
damage, is one promising mechanism that has been investigated. Many studies have shown
that radiation treatment augments immune checkpoint inhibition. However, it is not always
possible to radiate all metastatic lesions. Therefore, targeted peptide receptor radionuclide
therapies, have been developed by conjugating radioisotopes to receptor binding analogs
targeting specific cancer cell surface proteins, thereby delivering targeted radiation to cancer
cells in the body with minimal damage to surrounding healthy cells. 177Lu girentuximab is the
first antibody-radioisotope designed for ccRCC, targeting carbonic anhydrase 9-expressing
cells, which includes. 90%of ccRCC. It has been tested inmetastatic ccRCC as a single agent &
shown to be safe and effective in stabilizing disease in 57%of pts. In this study, we hypothesize
177Lu girentuximab-induced DNA damage will potentiate the STING pathway, and this acti-
vationwill synergizewithnivolumab and cabozantinib topromote trafficking and infiltration of
activated T cells to tumors and achieve higher CR rates. Methods: Up to 100 patients with
treatment na’i"ve, biopsy-proven ccRCC with adequate organ/marrow function with 1 evalu-
able lesion by RECIST 1.1 will be enrolled. A 5-patient safety lead-in will evaluate myelosup-
pression. Ongoing safety, & futility monitoring will employ a Bayesian approach. The sample
size was chosen for reasonable operating characteristics to distinguish a CR rate (primary
endpoint) of 18%as better than9%using a beta(0.09, 0.91) prior. Secondary endpoints areORR,
PFS by RECIST 1.1, and overall survival. 177Lu-girentuximab 1480MBq/m2 (61% of single agent
MTD) will be administered every 12 weeks for up to 3 cycles. Starting with the 2nd cycle,
nivolumab & cabozantinib will be added at standard dose. To explore the effects of the
treatment on inducing activated T cell infiltration, patients will undergo pre/post-treatment
PET scanwith [18F]F-AraG radiotracer aswell as biopsies for single cell, spatial transcriptomics
and proteomics studies. Clinical trial information: NCT05239533. Research Sponsor: None.
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A multi-center, open-label phase II study of lenvatinib plus pembrolizumab (LEAP)
in patients with renal cell carcinoma with brain metastasis previously treated with
immune checkpoint blockade.

Elshad Hasanov, Hans J. Hammers, Daniel J. George, Brian I. Rini, Katy Beckermann, Joshua David Palmer, Amir Mortazavi, Roserika Brooks, Travis Solley,
Lauren Michelle Wood, Naomi B. Haas, David F. McDermott, Ulka N. Vaishampayan, Eric Jonasch; The Ohio State University Comprehensive Cancer Center - The James,
Columbus, OH; Division of Hematology and Oncology, Department of Internal Medicine, University of Texas Southwestern, Dallas, TX; Duke Cancer Institute, Durham, NC;
Department of Medicine, Vanderbilt University Medical Center, Nashville, TN; Vanderbilt-Ingram Cancer Center, Nashville, TN; Department of Radiation Oncology, The
James Cancer Hospital, Ohio State University Wexner Medical Center, Columbus, OH; Division of Medical Oncology, The Ohio State University Comprehensive Cancer
Center, Columbus, OH; The University of TexasMD Anderson Cancer Center, Houston, TX; University of Pennsylvania-Abramson Cancer Center, Philadelphia, PA; Beth Israel
Deaconess Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; Division of Hematology/Oncology, University of Michigan, Ann Arbor, MI

Background: Brain metastasis incidence has historically ranged from 2%-15%, whereas
modern series post-immunotherapy (IO) have found incidences as high as 29%. Despite the
revolution of theRCC treatment landscapewith the discovery of targeted therapy and IO agents,
treating RCC patients with brain metastasis remains challenging. Our snRNA-seq studies
showed that brain metastases have a unique immunosuppressive environment with a layer
of neuronal regulation, which is targetable by inhibiting FGFR2. Moreover, neuronal cells have
proliferative signaling on tumor cells through FGFR4 signaling, which is targetable by amulti-
target tyrosine kinase inhibitor of VEGFR, FGFR1-4, PDGFR and other receptors. Additionally,
Keynote-146 showed efficacy of pembrolizumab+lenvatinib on extracranial metastasis sites in
patientswhoprogressedon immunotherapy alone. Basedon these findingswehypothesize that
pembrolizumab+lenvatinib can modulate the immunosuppressive brain metastasis microen-
vironment and is safe and effective in patients with renal cell carcinoma (RCC) and brain
metastasis who were previously treated with immune checkpoint blockade. Methods: This is a
multi-center, open-label phase II study evaluating the efficacy and safety of pembrolizuma-
b+Lenvatinib in patients with RCC and untreated brain metastasis who were previously treated
with immune checkpoint blockade. The study will implement a Bayesian design with 40
patients, with futility monitoring based on a null hypothesis median intracranial progression
free survival (icPFS) of 4.8 months with a target improvement of median PFS equal to
8.7 months. Pembrolizumab (200 mg IV Q3W) and lenvatinib (20 mg PO QD) will be admin-
istered in 21-day cycles for a maximum of 24 months (or 35 cycles) in the absence of disease
progression or until unacceptable toxicity, death, withdrawal of consent, or discontinuation
from the study treatment for any other reason. The primary endpoint is icPFS as assessed by
Response Assessment in Neuro-Oncology-Brain Metastases (RANO-BM) criteria. The key
secondary endpoints are intracranial objective response rate (ORR) of non-irradiated measur-
able (tumor diameter 0.5-3.0 cm onmagnetic resonance imaging (MRI)) brain metastases and
distant brain failure rate defined by the recurrence of new brain metastases outside of the
radiation field, as assessed by RANO-BM, and overall survival (OS). Other secondary endpoints
are safety, extracranial ORR, extracranial PFS, as assessed by the RECIST 1.1 and iRECIST.
Exploratory analyses will include evaluation of tissue, blood-based and cerebrospinal fluid
immune-related correlates, identification of imaging characteristics of treatment, evaluation
of the neurological and cognitive function, seizure reduction, steroid, and opiate pain med-
ication. Clinical trial information: N/A. Research Sponsor: Merck.
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Multiomics approach for patient stratification and novel target identification in
metastatic clear cell renal carcinoma (Meet-URO 31).

Marco Stellato, Giuseppe Procopio, Chiara Romei, Sara Colantonio, Laura Cattaneo, Melanie Claps, Valentina Guadalupi, Pierangela Sepe, Umberto Basso, Sebastiano Buti,
Giuseppe Fornarini, Francesca Vignani, Lucia Fratino, Roberto Iacovelli, Franco Nole, Marilena Di Napoli, Paolo Andrea Zucali, Filippo G. De Braud, Marzia Del Re;
Genitourinary Medical Oncology, Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Genitourinary Medical Oncology, Medical
Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori, Milano, Italy; 2nd Radiology Unit, Radiology Department, Pisa University Hospital, Pisa, Italy;
Signals & Images Lab, Institute of Information Science and Technologies, National Research Council of Italy, Pisa, Italy; Advanced Diagnostics Department, Fondazione
IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Genitourinary Medical Oncology, Medical Oncology Department, Fondaione IRCCS Istituto Nazionale Tumori, Milano, Italy;
Genitourinary Medical Oncology, Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; ASST Santi Paolo e Carlo - P.O. San Paolo,
Milan, Italy; Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto IOV-IRCCS, Padua, Italy; Medical Oncology Unit, University Hospital of Parma;
Department of Medicine and Surgery, University of Parma, Parma, Italy; Medical Oncology Unit 1, IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Department of
Oncology, Mauriziano Hospital, Turin, Italy; Department of Medical Oncology, Centro di Riferimento Oncologico (CRO)-IRCCS, Aviano, Italy; Oncology Unit, Fondazione
Policlinico Universitario "A. Gemelli" IRCCS, Catholic University of Rome, Rome, Italy; Medical Oncology Division of Urogenital and Head and Neck Tumors, IEO, European
Institute of Oncology IRCCS, Milan, Italy; Dipartimento Uro-Ginecologico, Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Napoli, Italy; Department of Biomedical
Science, Humanitas University, Pieve Emanuele, Milan, Italy; Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori-University of Milan, Milan,
Italy; Unit of Clinical Pharmacology and Pharmacogenetics, Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy

Background: The choice of the best treatment in first line metastatic clear-cell renal cell
carcinoma (mccRCC) patients is becoming an issue, since no biomarkers are available to guide
the treatment allocation strategy. Recently there has been a great deal of interest in Artificial
Intelligence (AI) systems and their ability to process heterogeneous data for both classification
and prediction purposes. An additional fields of interest in genitourinary oncology are also
liquid biopsy and radiomics. Non-invasive liquid biopsy methods are able to detect and
characterize circulating cell-free DNA (cfDNA), extracellular vesicles (EV) associated RNAs
and circulating tumor cells (CTCs) and to allow longitudinal evaluation of tumor evolution
whereas radiomics may provide a novel approach to develop predictive tools by correlating
imaging features to tumor characteristics including histology, tumor grade, genetic patterns
and molecular phenotypes, as well as clinical outcomes. We hypothesize that AI can be used to
integrate data obtained from radiomics, genomic and transcriptomic analysis of CT scan,
neoplastic tissues and circulating cell-free DNA or microvescicle-associated RNA with the
purpose of defining an optimal allocation strategy for patients with mccRCC undergoing first-
line therapy and identifying novel targets in mccRCC. Methods: This is a multicenter Italian
prospective translational study evaluating transriptomic, genomics and radiomics in treat-
ment-näıve advanced ccRCCpatients. Subjectswill be screened to identify a total of 100patients
eligible for the study, candidate to receive first-line treatment as per investigator’s choice
according to clinical practice. Tumoral tissue, plasma samples and radiological exams will be
collected at baseline, at 3 months, at the time of first radiological evaluation and at disease
progression (PD) to provide a comprehensive molecular profile and radiomic features extrap-
olation, respectively. AI systems will be used to build a genomic-radiomic profile of patients to
correlate to treatment response. The planned sample size of 100 patients will allow an
exploratory analysis of the prognostic and predictive performance of the "multiomic" clas-
sifier, to be subsequently validated in a larger expansion cohort of patients. Through the above
researchwe are confident to provide proof of concept that AI is able to combine the information
from genomics, transcriptomic and radiomics to provide an opportunity for a molecularly
driven patients’ stratification, aiming to choose the ideal first-line systemic treatment for each
patient. Enrollment has already begun and the trial has enrolled 15 of the planned 100 patients.
Clinical trial information: NCT05782400. Research Sponsor: AIRC (Italian Associacion for
Cancer Research).
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