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Molecular alterations across sites of metastasis in patients with renal cell carcinoma
(RCC).

Rana R. McKay, Pedro C. Barata, Andrew Elliott, Mehmet Asim Bilen, Earle F Burgess, Sourat
Darabi, Nancy Ann Dawson, Benjamin Adam Gartrell, Hans J. Hammers, Elisabeth I. Heath, Daniel
Magee, Arpit Rao, Charles J. Ryan, Przemyslaw Twardowski, Shuanzeng Wei, Tian Zhang,
Matthew R. Zibelman, Chadi Nabhan, W. Michael Korn, Shuchi Gulati; University of California San
Diego, La Jolla, CA; Tulane School of Medicine, New Orleans, LA; CARIS Life Sciences, Irving, TX; De-
partment of Hematology and Medical Oncology, Emory University School of Medicine, Atlanta, GA;
Levine Cancer Institute, Charlotte, NC; Hoag Memorial Hospital Presbyterian, Newport Beach, CA;
Georgetown University Lombardi Comprehensive Cancer Center, Washington, DC; Montefiore Medical
Center/Albert Einstein College of Medicine, Bronx, NY; UT Southwestern Medical Center, Dallas, TX;
Karmanos Cancer Institute, Department of Oncology, Wayne State University School of Medicine, De-
troit, MI; Caris Life Sciences, Phoenix, AZ; Baylor College of Medicine, Houston, TX; Division of Hema-
tology, Oncology and Transplantation, Department of Medicine, University of Minnesota, Minneapolis,
MN; City of Hope, Duarte, CA; Fox Chase Cancer Center, Department of Pathology, Philadelphia, PA;
Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke University, Durham, NC; Fox
Chase Cancer Center, Philadelphia, PA; Aptitude Health, Atlanta, GA; University of Cincinnati College
of Medicine, Cincinnati, OH

Background: RCC has a distinct pattern of metastatic spread with common sites of metastasis including
the lung, bone, and liver. Less common sites include the brain, adrenal gland, and pancreas. While the
pattern of metastatic spread has prognostic significance, the biology driving tropism to specific organ
sites has not been fully characterized. We utilized a multi-institutional real-world dataset to examine
genomic alterations and transcriptional signatures across the spectrum of metastatic sites in patients
with RCC. Methods: RCC tissue specimens derived from the kidney and distant metastatic sites were
sequenced utilizing a commercially available Clinical Laboratory Improvement Amendments (CLIA)-
certified assay by Caris Life Sciences. Whole exome and transcriptome sequencing was performed. Mo-
lecular subgroups were defined according to the IMmotion151 metastatic RCC subtypes, with sub-
groups determined by a weighted average of gene expression levels. Molecular analysis and PD-L1
expression (SP142) were described by metastasis site. Results: 657 RCC samples from 653 patients
underwent molecular profiling. The median age was 62 years (range 14-90) and the majority were
male (70.6%). The most common histology was clear cell RCC (n = 509, 77.5%), followed by papillary
(n = 63, 9.6%), chromophobe (n = 30, 4.6%), medullary (n = 8, 1.2%), collecting duct (n = 6,
0.9%), and mixed (n = 41, 6.2%). Specimen source included the kidney (n = 340, 51.8%), lung (n =
75, 11.4%), bone (n = 45, 6.8%), lymph nodes (n = 34, 5.2%), liver (n = 28, 4.3%), endocrine
glands (adrenal, pancreas, and thyroid; n = 23, 3.5%), brain/CNS (n = 16, 2.4%), and other metastat-
ic sites (n = 96, 14.6%). Compared to kidney, several genes were mutated at higher rates for select
metastatic sites, including PBRM1 (59.5% bone, 59.1% endocrine, and 45.9% lung vs 33.8% kid-
ney, p< 0.05) and KDM5C (27.8% endocrine, 29.2% lymph nodes, and 35.3% soft tissue vs 9.3%
kidney, p< 0.05). When evaluating metastatic specimens versus kidney specimens, bone metastases
had a significantly higher proportion of tumors classified as ‘Angio/stromal’ (n = 19, 42.2%; vs n = 52,
15.4%; p< 0.0001), while liver metastases had a higher proportion of the ‘complement/X-oxidation’
subgroup (n = 17, 60.7%; vs n = 48, 14.1%; p< 0.0001). PD-L1 expression in metastatic sites (range
6.8%-21.7%, with exception of 0% in GI; p= 0.09 to 0.99) was not significantly different from the
kidney (16.6%). Conclusions: In our contemporary real-world analysis, we demonstrate differential pat-
terns of molecular alterations among sites of metastasis in RCC. Our observations elucidate the biology
underlying heterogeneous disease outcomes associated with site of metastasis. Application of predic-
tive signatures by site of metastasis may help inform personalized therapy strategies in advanced RCC.
Further studies are warranted to validate our findings. Research Sponsor: None.
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Phase II study of nivolumab and salvage nivolumab + ipilimumab in treatment-naïve
patients (pts) with advanced clear cell renal cell (HCRN GU16-260-Cohort A): Final
report.

Michael B. Atkins, Opeyemi Jegede, Naomi B. Haas, David F. McDermott, Mehmet Asim Bilen,
Mark N. Stein, Jeffrey Alan Sosman, Robert S. Alter, Elizabeth R. Plimack, Moshe Chaim Ornstein,
Michael E. Hurwitz, David J. Peace, Sabina Signoretti, Thomas Denize, Alessia Cimadamore,
David A. Braun, Catherine J. Wu, David Johnson Einstein, Paul J. Catalano, Hans J. Hammers;
Georgetown Lombardi Comprehensive Cancer Center, Washington, DC; Dana Farber Cancer Institute,
Boston, MA; Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA; Beth Israel Dea-
coness Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; Department of Hematology
and Medical Oncology, Emory University School of Medicine, Atlanta, GA; Columbia University Medi-
cal Center, New York, NY; Vanderbilt University Ingram Cancer Center, Nashville, TN; John Theurer
Cancer Center, Hackensack University Medical Center, Hackensack, NJ; Fox Chase Cancer Center,
Philadelphia, PA; Cleveland Clinic Cancer Center, Cleveland, OH; Yale School of Medicine, New Ha-
ven, CT; University of Illinois at Chicago, Chicago, IL; Department of Pathology, Brigham and Women’s
Hospital, Boston, MA; Brigham and Women’s Hospital, Boston, MA; Dana-Farber Cancer Institute,
Harvard Medical School, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Beth-Israel Deacon-
ess Medical Center, Boston, MA; UT Southwestern Medical Center, Dallas, TX

Background: Nivolumab (nivo) is FDA approved for patients (pts) with VEGFR TKI-resistant RCC and
the nivo + ipilimumab (nivo/ipi) combination is FDA approved for treatment naïve pts with IMDC inter-
mediate and poor risk renal cell carcinoma (RCC). Little information was available on the efficacy and
toxicity of nivo monotherapy in treatment naïve RCC or the efficacy of nivo/ipi salvage in pts with tu-
mors resistant to initial nivo monotherapy. Methods: Eligible pts with treatment naïve RCC received
nivo 240mg IV q2 wk x 6 doses followed by 360mg IV q3 wk x 4 doses followed by 480 mg q4 wk until
progressive disease (PD), toxicity, or completion of 96 wks of treatment (Part A). Pts with PD prior to,
or stable disease (SD) at 48 wks (pSD) were potentially eligible to receive salvage nivo (3mg/kg)/ipi
(1 mg/kg) q3 wk x 4 doses followed by q4 wk nivo maintenance for up to 48 wks (Part B). All pts were
required to submit tissue from a metastatic lesion obtained within 12 months (mos) prior to study entry
and prior to Part B for correlative studies. Results: 123 pts with clear cell(cc) RCC were enrolled be-
tween 5/2017 and 12/2019 at 12 participating HCRN sites. Data lock was 04/07/2021. Median Fol-
low-up 26.9 mos. Median age 65 (32-86) years; 72% male. IMDC risk: favorable (Fav) 35 (28%),
intermediate (I) 76 (62%) and poor (P) 12 (10%). 22 (18%) had a component of sarcomatoid histolo-
gy (SARC). RECIST defined ORR was: 34.1% (25.8-43.2%) (CR 6.5%, PR 27.6%), SD 47 (35.8%).
ORR by irRECIST was 39%. ORR by IMDC was: Fav 20/35 (57.1%) (39-74%), (I/P) 22/88 (25%) and
for SARC 36.4%. ORR by PD-L1 status was 21/78 (27%), 8/16 (50%) and 6/8 (75%) for pts with tu-
mor PD-L1 of 0, 1-20 or > 20%, respectively (trend test p-value 0.002). 5/7 (71.4%) Fav pts with
PD-L1 > 1 responded. Median DOR was 27.6 (13.7, NA) mos with 26/42 responders including 17/20
(85%) with Fav Risk remaining progression free. Median PFS was 8.2 (5.5, 10.9) mos; (30.3 for
IMDC Fav and 5.4 for I/P). 91 pts remain alive with 24 mos OS rate of 78%. 65 patients (59 PD, 6
pSD) were potentially eligible for salvage nivo/ipi (Part B), but 25 did not enroll due to symptomatic
PD (6), grade 3-4 toxicity on nivo (17), or other (2) and 5 were not treated due to inability to confirm
residual disease on a biopsy. ORR for Part B by RECIST was 11.4% (4/35) and by irRECIST 17.2%.
Grade 3-5 treatment-related AEs (TrAE) (not including asymptomatic amylase/lipase) were seen in
20.3% in Part A and 14.2% in Part B with 1 death in each cohort. Conclusions: Nivo monotherapy is
active in treatment naïve ccRCC across all IMDC groups. Although efficacy appears less than combina-
tion nivo/ipi in I/P pts, Fav pts had a notably high ORR and DOR. Efficacy appeared to correlate with tu-
mor PD-L1 status, although at least half the responders had a tumor PD-L1 of 0. Salvage treatment
with nivo/ipi after nivo was frequently not feasible and of limited benefit. Clinical trial information:
NCT03117309. Research Sponsor: Bristol Meyers Squibb.
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Efficacy, safety, and biomarker analysis of neoadjuvant avelumab/axitinib in patients
(pts) with localized renal cell carcinoma (RCC) who are at high risk of relapse after
nephrectomy (NeoAvAx).

Axel Bex, Yasmin Abu-Ghanem, Johannes V. Van Thienen, Niels Graafland, Brunolf Lagerveld,
Patricia Zondervan, Harrie Beerlage, Jeroen van Moorselaar, Mark Kockx, Pieter-Jan Van Dam,
Bernadett Szabados, Christian U. Blank, Thomas Powles, John B. A. G. Haanen; The Netherlands
Cancer Institute, Amsterdam, Netherlands; Sheba Medical Center, Ramat Gan, Israel; Netherlands
Cancer Institute, Amsterdam, Netherlands; Netherlands Cancer Insitute, Amsterdam, Netherlands;
Onze Lieve, Vrouwe Gasthuis, Amsterdam, Netherlands; Amsterdam University Medical Center, Am-
sterdam, Netherlands; CellCarta, Wilrijk, Belgium; Barts Cancer Institute, London, United Kingdom;
Department of Medical Oncology, Netherlands Cancer Institute, Amsterdam, Netherlands; Barts Can-
cer Institute, Cancer Research UK Experimental Cancer Medicine Centre, Queen Mary University of
London, London, United Kingdom

Background: Antibodies targeting PD-1/PD-L1 combined with vascular endothelial growth factor
(VEGF) inhibitors are a first-line standard of care for metastatic RCC. Neoadjuvant use of these combi-
nations may lead to downstaging and reduce the risk of recurrence. In addition, sequential tissue may
allow identification of key immune biomarkers associated with outcome. Methods: Neoavax is a single
arm phase II trial of 12 weeks neoadjuvant avelumab/axitinib prior to nephrectomy in 40 pts with high-
risk non-metastatic clear-cell (cc) RCC (cT1b-4cN0-1M0, Grades 3-4). Primary endpoint is RECIST
1.1 partial response (PR) in the primary tumour (PT) in ≥25%. Secondary endpoints are disease-free
survival (DFS), overall survival (OS) and safety. Biomarker analysis on sequential tissue is an explorato-
ry endpoint. Expression of PD-L1 (SP263), CD8+, CD8-granzyme-B (CD8/GZMB)+, Foxp3+ cells,
CD8/CD39+ and MHC-I were compared on pre-treatment biopsy and nephrectomy samples from 34
pts (NCT03341845). Results: Pts/tumour characteristics are shown in table. Twelve pts (30%) had a
PR of the PT from a baseline mean diameter of 10.3 (range 5.6-16.4) cm. Median PT downsizing was
20 (0-43.5) % and median post-treatment vital tumour presence was 50 (1-100) %. At a median fol-
low-up of 23.5 months, recurrence occurred in 13 (32%) pts at a median of 8 (2-23) months and 3
died of disease. Of the 12 pts with PT PR, 11 (92%) are disease-free. Median DFS and OS are not
reached. Postoperative adverse events occurred in 8 pts (2 Clavien Dindo grade 3a). There were no
treatment-related surgery delays and no PT progression. Post-treatment samples showed upregulation
of PD-L1 expression (p <0.0001) and total CD8+ densities (p < 0.01) when compared to pre-treat-
ment biopsies. Comparing samples of pts with PR vs no PR in the PT, no clear immune marker differ-
ences were observed. Post-treatment samples from pts that recurred were characterized by lower
densities of total, intra-epithelial and stromal CD8+, intra-epithelial CD8+CD39+ (p<0.05) and total
CD8+GZMB+ (p=0.1). Pre-treatment biopsies showed no clear differences. Conclusions: Neoadjuvant
avelumab/axitinib for non-metastatic high-risk RCC leads to PR of the PT in 30% which is associated
with DFS. Pts without recurrence had a significant increase in CD8+ densities compared to pts with re-
currence suggesting expansion of a pre-existing immune response. Clinical trial information:
NCT03341845. Research Sponsor: Pfizer.

Patients and tumour characteristics n=40

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

Male
12 [30%]
28 [70%]

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

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

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

2 [5%]
Post-treatment pTNM and grade

T1a-b
T2a-b
T3a-b
T4
N1
G1-2
G3-4
Gx
Sarcomatoid

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

Baseline tumour size, mean [range] 10.3 [5.6-18.8]
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Pembrolizumab as post nephrectomy adjuvant therapy for patients with renal cell
carcinoma: Results from 30-month follow-up of KEYNOTE-564.

Toni K. Choueiri, Piotr Tomczak, Se Hoon Park, Balaji Venugopal, Tom Ferguson, Stefan N.
Symeonides, Jaroslav Hajek, Yen-Hwa Chang, Jae-Lyun Lee, Naveed Sarwar, Antoine Thiery-
Vuillemin, Marine Gross-Goupil, Mauricio Mahave, Naomi B. Haas, Piotr Sawrycki, Lei Xu, Kentaro
Imai, Jacqueline Willemann-Rogerio, David I. Quinn, Thomas Powles; Lank Center for Genitourinary
Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospital, and Harvard Medical School,
Boston, MA; Szpital Kliniczny Przemienienia Panskiego UM im. K. Marcinkowskiego, Poznan, Poland;
Division of Hematology-Oncology, Samsung Medical Center, Department of Medicine, Seoul, South
Korea; University of Glasgow, Glasgow, United Kingdom; Royal Perth Hospital, Perth, Australia; Edin-
burgh Cancer Research Centre, University of Edinburgh, Edinburgh, United Kingdom; Fakultni Nem-
ocnice Ostrava, Ostrava, Czech Republic; Taipei Veterans General Hospital, Taipei, Taiwan; Asan
Medical Center and University of Ulsan College of Medicine, Seoul, South Korea; Imperial College
Healthcare NHS Trust, London, United Kingdom; University Hospital Jean Minjoz, Besançon, France;
Centre Hospitalier Universitaire de Bordeaux-Hôpital Saint-Andr�e, Bordeaux, France; Lopez Perez
Foundation, Santiago, Chile; Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA;
Wojewodzki Szpital Zespolony im. L. Rydygiera w Toruniu, Warszawa, Poland; Merck & Co., Inc., Upper
Gwynedd, PA; Merck & Co., Inc., Kenilworth, NJ; USC Norris Cancer Hospital, Los Angeles, CA; Barts
Cancer Institute, Cancer Research UK Experimental Cancer Medicine Centre, Queen Mary University
of London, London, United Kingdom

Background: The double-blind, multicenter, randomized KEYNOTE-564 study (NCT03142334) is the
first positive phase 3 study of adjuvant immunotherapy for patients (pts) with renal cell carcinoma
(RCC) at intermediate-high or high risk of recurrence after nephrectomy or nephrectomy and resection
of metastatic lesions. Adjuvant pembrolizumab resulted in a statistically significant improvement in
disease-free survival (DFS) vs placebo with 24 months of follow-up (HR 0.68, 95% CI 0.53�0.87;
P = 0.0010 [one-sided]). We present updated efficacy and safety results from KEYNOTE-564 with 6
months of additional follow-up. Methods: Pts had histologically confirmed, clear cell RCC (pT2, grade
4 or sarcomatoid, N0 M0; pT3 or pT4, any grade, N0 M0; any pT, any grade, N+ M0; or M1 NED [no
evidence of disease after primary tumor and soft tissue metastases completely resected ≤1 year from
nephrectomy]) and had undergone surgery ≤12 weeks prior to randomization. The primary endpoint
was DFS by investigator assessment in all randomized pts (ITT population). Overall survival (OS) was a
key secondary endpoint. Safety/tolerability in all treated pts was a secondary endpoint. Results: 994
pts were randomized 1:1 to pembrolizumab (N = 496) or placebo (N = 498). As of data cutoff date of
June 14, 2021, median (range) follow-up, defined as time from randomization to data cutoff, was
30.1 (20.8�47.5) months. In this updated analysis, DFS benefit with pembrolizumab was maintained
(HR 0.63, 95% CI 0.50�0.80; nominal P < 0.0001) and was consistent across subgroups, including
pts with M0 disease with intermediate-high risk of recurrence (HR 0.68, 95% CI 0.52�0.89), M0
high risk of recurrence (HR 0.60, 95% CI 0.33�1.10), or M1 NED (HR 0.28, 95% CI 0.12�0.66).
The estimated DFS rate at 24 months was 78.3% with pembrolizumab vs 67.3% with placebo. A total
of 66 OS events were observed, 23 in the pembrolizumab arm and 43 in the placebo arm (HR 0.52,
95% CI 0.31�0.86; P = 0.0048); the p-value did not cross the statistical hypothesis testing boundary
and additional follow-up is planned for this key secondary endpoint. The estimated OS rate at 24
months was 96.2% with pembrolizumab vs 93.8% with placebo. With additional follow-up, no in-
crease in any-grade or grade 3-4 adverse events, or steroid use for immune-mediated adverse events
was observed. No deaths related to pembrolizumab occurred. Conclusions: At 30 months of follow-up,
adjuvant pembrolizumab continued to demonstrate a consistent and clinically meaningful improve-
ment in DFS vs placebo in pts with RCC at high risk of recurrence. No new safety signals were observed
with pembrolizumab in the adjuvant setting. Clinical trial information: NCT03142334. Research
Sponsor: Merck & Co, Inc.

RENAL CELL CANCER

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

http://clinicaltrials.gov/show/NCT03142334
http://abstracts.asco.org


291 Rapid Abstract Session

A phase I/II study of nivolumab and axitinib in patients with advanced renal cell
carcinoma.

Matthew R. Zibelman, Michael Anthony Carducci, Yasser Ged, Ana M. Molina, Rahul Ravilla,
David R. Shaffer, Courtney Lambert, Mahvish Tafseer, Rachel Basiura, Danielle Weismann, Rutika
Kokate, Karthik Devarajan, Karen Ruth, R. Katherine Alpaugh, Fern Anari, Pooja Ghatalia,
Daniel M. Geynisman, Elizabeth R. Plimack; Fox Chase Cancer Center, Philadelphia, PA; Johns Hop-
kins Kimmel Cancer Ctr, Baltimore, MD; Johns Hopkins University, Baltimore, MD; Weill Cornell Medi-
cine, New York, NY; Albany Medical Center, Albany, NY; Fox Chase Cancer Center, Temple University
Health System, Philadelphia, PA

Background: Combination systemic therapy with tyrosine kinase inhibitors (TKIs) and an immune
checkpoint inhibitor (IO) are an established standard of care for patients with metastatic renal cell car-
cinoma (mRCC). We performed a phase I/II study to investigate the safety and efficacy combining the
TKI axitinib (axi) with the IO agent nivolumab (nivo). Methods: This phase I/II study investigated the
combination of axi and nivo in an initial dose finding phase I portion with a 3+3 design to determine
the recommended phase 2 dose (RP2D) of axi. The phase II portion included 2 parallel arms: treat-
ment naïve mRCC patients and mRCC patients previously treated with TKIs alone or IO/IO combination
(NCT03172754). We are presenting results from the treatment naïve arm only. Included patients had
to have histology with any clear cell component, ECOG performance status of 0-1, no known or symp-
tomatic brain metastases, and no history of autoimmune disease. The RP2D of axi was 5 mg BID from
the phase I portion and patients could be treated for up to 2 years. The primary endpoint of the phase
II portion was objective response rate (ORR) per investigator assessment. Results: Forty-four patients
were accrued to the treatment naïve arm. One withdrew consent and was replaced but is included in
the safety analysis, while 42 patients are evaluable for efficacy. The median age was 65 yrs (range:
42-84 yrs) and the group was predominantly male (83.7%) and white (95.3%). Using the IMDC risk
group grading, 18 patients (41.9%) were favorable risk, 22 patients (51.2%) were intermediate risk
and 3 patients (7 %) were poor risk. Median follow-up was 11.5 months. Best response data is shown
in the table and is notable for an ORR of 69.0%, with only 1 patient (2.4%) experiencing primary pro-
gressive disease, for a disease control rate of 97.6%. Median progression free survival was 16.4
months (95% CI: 10.6 - 21.9 mo), and median overall survival (OS) was not reached. OS at 12 months
was 86.7%. Adverse event (AE) data was similar to published data for IO/TKI combinations, with no
grade 4-5 AEs. Twenty-nine patients experienced a grade 3 AE (70.7%), the most common of which
was hypertension, and 14.0% discontinued the study due to treatment-related toxicity. Conclusions:
The combination of axi/nivo for treatment naïve patients with mRCC demonstrated efficacy comparable
to available IO/TKI combinations with a similar safety profile. Clinical trial information:
NCT03172754. Research Sponsor: Bristol Myers Squibb.

Best Response N (%)

Complete Response 1 (2.4%)
Partial Response 28 (66.7%)
Stable Disease 12 (28.6%)
Progressive Disease 1 (2.4%)
Not Evaluable 1(n/a)
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Comprehensive genomic profiling (CGP) of chromophobe renal cell carcinoma
(chrRCC) compared with clear cell RCC (ccRCC): Impact of FLCN genomic alteration
(GA) status.

Gennady Bratslavsky, Andrea Necchi, Philippe E. Spiess, Petros Grivas, Joseph M Jacob,
Oleksandr Kravtsov, Richard S.P. Huang, Vamsi Parini, Brennan Decker, Douglas I. Lin, Dean C.
Pavlick, Natalie Danziger, Jeffrey S. Ross; SUNY Upstate Medical University, Syracuse, NY; Vita-Sa-
lute San Raffaele University and IRCCS San Raffaele Hospital, Milan, Italy; Moffitt Cancer Center &
Research Institute, Tampa, FL; University of Washington and Fred Hutchinson Cancer Research Cen-
ter, Seattle, WA; SUNY Upstate Medical University, Department of Urology, Syracuse, NY; Foundation
Medicine, Inc, Cambridge, MA; Foundation Medicine, Cambridge, MA; Foundation Medicine, Inc.,
Cambridge, MA

Background: FLCN is a tumor suppressor gene associated with cutaneous hair follicle development.
FLCN germline mutations are linked to inherited chrRCC in the Birt-Hogg-Dube (BHD) syndrome. We
queried whether clinically sporadic chrRCC featured FLCN mutations by comparing the genomic pro-
files of chrRCC with ccRCC. Methods: 108 chrRCC and 2110 ccRCC underwent hybrid-capture based
comprehensive genomic profiling (CGP) to evaluate all classes of genomic alterations (GA). Tumor mu-
tational burden (TMB) was determined on up to 1.1 Mbp of sequenced DNA and microsatellite insta-
bility (MSI) was determined on 114 loci. PD-L1 expression was determined by IHC (Dako 22C3).
Results: Patients (pts) with chrRCC were more frequently female and younger than pts with ccRCC
p <.0001). None of the submitted clinical records in the chrRCC cases listed signs of BHD syndrome.
FLCN GA were identified in only 2.3% of the ccRCC cases with 37% of the GA predicted to be germ-
line. chrRCC did not reveal somatic or germline FLCN GA. GA/tumor were slightly higher in ccRCC vs
chrRCC (3.6 vs 2.4; NS). GA more frequent in chrRCC included TP53, RB1 and PTEN. GA more fre-
quent in the ccRCC included VHL, BAP1, PBRM1, SETD2, CDKN2A/B, ARID1A, NF2, PIK3CA and
TERT. Putative biomarkers of immune checkpoint inhibitor (ICPI) response were infrequent in both
groups with only a slightly higher, but still low, mean TMB in ccRCC vs chrRCC cases. IHC revealed
moderate PD-L1 expression at low and minimal PD-L1 expression at high staining level, which was
slightly increased in the chrRCC group. Conclusions: FLCN mutations that are associated with the fa-
milial incidence of chrRCC were not associated with sporadic chrRCC. Sporadic chrRCC has substan-
tially different genomic profile from ccRCC and may harbor a few ‘targetable’ GA. The prediction of
response to ICPI in RCC remains challenging with chrRCC featuring slightly higher PD-L1 expression
and ccRCC featuring higher PBRM1 GA and higher TMB. Research Sponsor: Foundation Medicine
Inc.

chrRCC (108
cases) ccRCC 2110 cases) P Value

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

NS

TP53 64.8% 18.5% <.0001
VHL 6.5% 47.4% <.0001
PBRM1 2.8% 24.8% <.0001
CDKN2A/B 3.7%/1.9% 25.8%/19.7% <.0001
PTEN 21.3% 9.7% =.0005
NF2 0% 10.5% <.0001
PIK3CA 0% 4.9% =.009
Mean TMB 1.8 3.3 <.0001
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Survival of young black males with metastatic clear cell renal cell carcinoma.

Claud Grigg, Sally J. Trufan, Stephen Boyd Riggs, Peter E Clark, Justin T. Matulay, James T
Kearns, Jason Zhu, Derek Raghavan, Earle F Burgess; Levine Cancer Institute, Atrium Health, Char-
lotte, NC

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

Age Race Sex n
Median OS [mo]

(95% CI)
24m OS [%]
(95% CI)

60m OS [%]
(95% CI)

Log-rank
p-value

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

42.6
(29.6-54.9)

32.9
(20.5-45.9)

0.0083

Male 118 10.4
(8.2-14.8)

28.6
(20.7-37.1)

11.7
(5.9-19.8)

White Female 509 23.2
(17.8-27.1)

49.0
(44.4-53.3)

28.2
(24.0-32.6)

0.6267

Male 1445 22.1
(20.4-24.0)

47.6
(45.0-50.2)

26.2
(23.7-28.8)
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Racial differences in the natural history of small renal masses: A prospective registry
study.

Joseph G. Cheaib, Sunil H. Patel, Ridwan Alam, Meredith Metcalf, Bruce Trock, Yuezhuo Jing,
Yasser Ged, Mohamad Allaf, Phil Pierorazio, Nirmish Singla; Johns Hopkins, Baltimore, MD; James
Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore, MD;
Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, Baltimore, MD; University of Pennsyl-
vania, Philadelphia, PA

Background: Patients with small renal masses (SRM) can be managed conservatively by active surveil-
lance (AS) or active treatment. A subset of patients who elect for AS undergo delayed intervention, ei-
ther due to progression or other factors. Using a large, prospective registry of patients with SRMs we
characterize differences in SRM growth trajectories on AS and pathologic differences among resected
SRMs between African Americans (AA) and Caucasians. Methods: We stratified patients enrolled in the
prospective Delayed Intervention and Surveillance for Small Renal Masses (DISSRM) registry by race.
DISSRM includes AS, primary intervention (PI), and delayed intervention (DI). The growth rate for pa-
tients who elected for AS was compared between AA and Caucasian patients. Pathologic features
among patients who underwent PI or DI were compared by race. Results: We enrolled 745 patients in
DISSRM who were either AA (n = 117, 15.7%) or Caucasian (n = 628 (84.3%)), with median follow-
up of 3.3 years [IQR 1.5-6.6]. 410 patients elected for AS (84% Caucasian, 16% AA) and 401 opted
for PI (n = 335) or DI (n = 66) (86% Caucasian, 14% AA). Within the AS cohort, no differences were
seen in age, comorbidities, or tumor size, though Caucasians were more male-predominant (60.9% vs.
38.5%, p = 0.001), and body mass index was higher among AA (p = 0.03). Median overall growth rate
for AA vs Caucasian was 0.04 cm/year [-0.03-0.3] vs 0.1 cm/year [0-0.33], p = 0.2 (Figure).In the DI
arm, median time to intervention was 12.5 months, with HR (AA vs Caucasian) being 0.32 (0.13-
0.82), p = 0.02. There were no differences in baseline clinical characteristics or tumor size in the DI
or PI arm, however AA were more likely to undergo radical nephrectomy (24.6% vs. 10.4%, p = 0.01).
pT stage and grade were similar between groups, and papillary histology was more common among AA
(34.1% vs 19.9%, p = 0.007). There were 31 deaths among patients undergoing intervention, which
was significantly worse for AA after multivariable adjustment (HR 2.51, p = 0.025). Conclusions: Using
the largest prospective registry of SRM, we found the natural history of SRM on AS to be similar be-
tween AA and Caucasians. However, histology, surgical approach, and survival differed between
groups, with worse OS among AA. Further socioeconomic and molecular analyses will help elucidate
biological differences and identify strategies to improve outcomes among patients with SRM. Research
Sponsor: None.
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Clinicopathologic and survival differences between African Americans and Caucasians
with renal cell carcinoma.

Shirley Wang, Joseph G. Cheaib, Sunil H. Patel, Ridwan Alam, Meredith Metcalf, Yuezhuo Jing,
Bruce Trock, Mohamad Allaf, Yasser Ged, Phil Pierorazio, Nirmish Singla; Johns Hopkins, Balti-
more, MD; James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine,
Baltimore, MD; NYU, New York, NY; Johns Hopkins University, Baltimore, MD; University of Pennsyl-
vania, Philadelphia, PA

Background: The incidence of renal cell carcinoma (RCC) has gradually increased over the past deca-
des, particularly among African Americans (AA). Lifestyle and other factors such as high blood pres-
sure and tobacco exposure are associated with its incidence. We aim to compare differences in
clinicopathologic characteristics and survival outcomes between AA and Caucasian patients undergo-
ing nephrectomy for RCC. Methods: A retrospective single institutional analysis was performed on AA or
Caucasian patients undergoing nephrectomy for RCC between 1996 and 2021. Baseline clinical and
pathologic characteristics were compared by race. Survival outcomes, including cancer-specific surviv-
al (CSS) and overall survival (OS), were assessed by Kaplan-Meier methods and multivariable Cox re-
gression analysis (MVA). Results: We included 2,439 patients (445 AA, 1987 Caucasians). AA
patients were female-predominant compared to Caucasians (54.8% vs. 35.7%, p<0.01). AA patients
were more likely to have a history of hypertension (44.0% vs. 40.3%, p<0.001) and diabetes (14.4%
vs. 11.4%, p<0.001). Caucasian race was associated with higher pathologic stage (p<0.001), posi-
tive nodal status (3.8% vs. 1.1%, p=0.016), and metastatic disease at presentation (3.7% vs. 1.8%,
p=0.042). AA had more papillary variant compared to Caucasians (36 v 15.7%, p<0.01). The 5-year
CSS across all stages was better for AA vs. Caucasians (93.1% vs. 89.7%, p=0.01), but after adjusting
for covariates, race was not significant for CSS on MVA (HR 0.89 (95% CI 0.57-1.38), p=0.8). Similar
findings were seen in OS. We performed additional sub-analyses on patients with stage pT1a (n=665)
and locally advanced (pT3-4, n=431) clear cell RCC. Among these sub-groups, no significant differ-
ences were seen by race. Conclusions:Within our institutional cohort, AA patients with RCC undergoing
nephrectomy did not exhibit worse pathologic characteristics at presentation or inferior survival out-
comes compared to their Caucasian counterparts. There were notable differences among baseline clin-
ical characteristics and histology by race. Socioeconomic and molecular analyses will help elucidate
biological differences and identify socially actionable strategies to improve outcomes among patients
with RCC. Research Sponsor: None.
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Clinical characteristics of patients with collecting duct carcinoma.

Li Zhou, Siming Li, Xieqiao Yan, Huayan Xu, Juan Li, Xiaowen Wu, Zhihong Chi, Lu Si, Chuanliang
Cui, Yan Kong, Jun Guo, Xinan Sheng; Key Laboratory of Carcinogenesis and Translational Research
(Ministry of Education/Beijing), Department of Genitourinary Oncology, Peking University Cancer Hos-
pital & Institute, Beijing, China; Key Laboratory of Carcinogenesis and Translational Research (Minis-
try of Education/Beijing), Department of Genitourinary Oncology, Peking University Cancer Hospital &
Institute, Collaborative Innovation Center of Cancer Medicine, Beijing, China; Key Laboratory of Carci-
nogenesis and Translational Research (Ministry of Education/Beijing), Department of Melanoma and
Sarcoma, Peking University Cancer Hospital & Institute, Collaborative Innovation Center of Cancer
Medicine, Beijing, China; Department of melanoma and sarcoma, Peking University Cancer Hospital &
Institute, Beijing, China; Key laboratory of Carcinogenesis and Translational Research (Ministry of Ed-
ucation/Beijing), Department of Genitourinary Oncology, Peking University Cancer Hospital & Insti-
tute, Beijing, China

Background: Collecting duct carcinoma (CDC) is traditionally classified as a rare renal cell carcinoma.
It comprised less than 2% of all renal cell carcinoma but presented a highly aggressive clinical
course1. The natural history of CDC was merely described in small-sample retrospective studies be-
cause of its low incidence. Methods: We retrospectively collected clinicopathological data of patients
(pts) diagnosed with CDC in our center from 2006 to the present. Histological diagnoses of all patients
with CDC were confirmed by two senior urologic pathologists. Results: CDC was found in 58 pts (60%
males and 22% over 65 years old). Most started with hematuria, low back pain, or systemic symptoms;
7 pts (12%) had no clinical symptoms. 67% pts underwent partial or radical resection of the kidney.
39.7% pts had distant metastases at diagnosis. Among the 35 pts with no distant metastasis at diag-
nosis, 18 (51%) had positive regional lymph nodes, 22 (63%) had locally advanced T stage (T3 or
T4), and 18 (51%) were G3/4 by Fuhrman or WHO/ISUP. For pts undergoing radical nephrectomy, the
median disease-free survival (DFS) was 6.3 mos (95%CI: 0.2, 12.4), and the median OS was 22.5
mos (95%CI: 16.6, 28.4), which were significantly related to T stage (P = 0.033 and 0.001). For pts
after metastasis (56 cases), the most common sites of recurrence and metastasis were lymph nodes
(55%), lung (46%), bone (36%), liver (16%), adrenal glands (7%), and local recurrence (20%). The
median OS after metastasis was 11.3 mos (95%CI: 9.5, 13.0). Among the locally advanced or meta-
static pts, 33 received gemcitabine + cisplatin combined with sorafenib as the first-line therapy. There
were 8 PR and 17 SD. The ORR was 24.2%, DCR was 75.8%, and median PFS was 6.1 mos (95%
CI: 4.7, 7.5). The median OS was 12.1 mos (95% CI: 8.6, 15.5). In 2 pts receiving anti-PD-1 mono-
clonal antibody combined with axitinib, 1 case had PR and 1 obtained SD with tumor shrinking. They
are still under follow-up. Conclusions: CDC is prone to be diagnosed at a late stage and develop metas-
tases. There is currently no standard treatment for metastatic patients; gemcitabine + cisplatin com-
bined with sorafenib can be tried in the first-line setting. Anti-PD-1 plus axitinib showed promising
efficacy in cases of CDC, and a larger sample is needed for verification. Research Sponsor: None.
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Growth kinetics and progression rates of cystic renal masses on active surveillance.

Justin Tse, Luyao Shen, Luke Yoon, Aya Kamaya; Stanford University, Stanford, CA; Stanford Univer-
sity School of Medicine, Stanford, CA

Background: The Bosniak classification is used to risk stratify the probability of cancer among cystic re-
nal masses using CT or MRI and assigns a class ranging from I-IV. Bosniak III and IV masses have the
highest probabilities of cancer and are treated similarly to solid renal masses per 2021 American Uro-
logical Association (AUA) Guidelines. The purpose of this study was to determine the growth kinetics
and progression rates of unresected Bosniak III and IV masses defined by Bosniak Classification, ver-
sion 2019 (v2019). Methods: In this retrospective and IRB-approved study, CT and MRI images of
107 cystic renal masses from 100 patients (34 women, 66 men; range 28-92 years) with unresected
Bosniak III and IV masses from 2005-2021 were reviewed. Cystic renal masses on baseline imaging
were assigned a category based on v2019 by two abdominal radiologists, with discrepancies resolved
by a third, such that each mass had a single Bosniak class assignment. Mass dimensions over serial
imaging were measured using orthogonal planes by a radiologist with 3D laboratory training. Linear
growth rate (mm/year) and volumetric growth rate (mL/year) were calculated. “Progression” off of ac-
tive surveillance was defined as any of the following: linear growth rate > 5 mm a year, volume dou-
bling rate ≤ 1 year, or increased stage based on TNM. Results: 107 cystic renal masses were
categorized as 51 Bosniak III and 56 Bosniak IV masses on baseline exam. Median follow-up time was
406 days. Linear growth rate for Bosniak III masses was 0.4 ± 4.3 mm/year while linear growth rate for
Bosniak IV masses was 2.3 ± 4.9 mm/year (p = 0.036; Student’s t-test). 12/51 (24%) Bosniak III
masses progressed based on above definitions while 26/56 (46%) Bosniak IV masses progressed (p =
0.016; Fisher’s exact test). 13 masses upgraded from a Bosniak III to IV during surveillance, but cate-
gory upgrades were not associated with progression (p = 0.131; Fisher’s exact test). 2 patients devel-
oped lung metastases; both masses were Bosniak IV and were biopsy proven papillary and clear cell
renal cell carcinomas. Conclusions: Although currently treated similarly by AUA Guidelines, unresected
Bosniak IV masses grow faster than Bosniak III masses and are more likely to progress off of active sur-
veillance. Research Sponsor: None.
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Real-word evidence in patients treated with pazopanib for advanced/metastatic renal
cell carcinoma (mRCC): The APOLON study.

Antoine Thiery-Vuillemin, Philippe Barthelemy, Thierry Lebret, Pierre Bigot, Ulrich Stein,
Louis Marie Dourthe, Raffaele Longo, Jeannine De La Cruz, Sandra Sevaux, Malka Tindel,
Laurence Albiges, Bernard Escudier; University Hospital Jean Minjoz, Besançon, France; Institut de
Canc�erologie Strasbourg Europe,Strasbourg, France, Strasbourg, France; Universit�e d’Angers, Angers,
France; Service d’Urologie CHU Angers, Universit�e d’Angers, Angers, France; Department of Medical
Oncology, University Hospital, Besançon, France; Clinique Sainte Anne, Strasbourg, France; Hopital
De Mercy, Metz Thionville, France; Novartis Oncology France, Rueil-Malmaison Cedex, France; Ividata
Life Sciences, Levallois Perret, France; Novartis, Rueil Malmaison, France; Gustave Roussy Cancer
Campus, Universit�e Paris-Saclay, Villejuif, France; Gustave Roussy, Villejuif, France

Background: The efficacy and safety of pazopanib (PZP) have been evaluated in pivotal randomized,
clinical trials Real-world evidence (RWE) is required to further assess its use, effectiveness and safety
in mRCC in clinical routine practices. Methods: APOLON is a non-interventional, multicentric prospec-
tive study with mRCC patients who receive frontline PZP treatment. The study is designed to assess
PZP Progression-Free Survival (PFS) (under treatment), Overall Survival (OS), Objective Response
Rate (ORR) assessed by investigators, tolerability and subsequent post-pazopanib therapy sequences.
Impact of COVID-19 on patient’s care was also assessed. Eligible patients were recruited from Nov
2017 to Jan 2019 in 55 participant sites in France. This interim analysis presents results 30 months
(mo) after last patient was enrolled in the study. Results: The 217 patients were 71.1% males, with a
median age of 69.6 years and had mRCC with a favourable (27.1%), intermediate (52.1%) or poor
(20.8%) IMDC risk score according to physician. ECOG-PS was 0, 1 and ≥2 in respectively 43.3%,
39% and 17.6% of patients. Metastases were mainly located in lungs (64.1%), bones (28.6%), medi-
astinal (18%)/abdominal (17.1%). Patients had an history of partial/total nephrectomy in 54.8% of
cases and previous local treatments for metastases in 27.6%. Median PFS, assessed by investigator,
was 10.5 mo (95%CI: 9-12.4), similarly in patients < 65-year-old (YO) with 11.3 mo (95%CI: 7-16.3)
and in those ≥ 65 YO with 9.9 mo (95%CI: 8.9-12). When assessed according to the IMDC risk score,
mPFS was 18.1 mo (95%CI: 9.9-23.3) in favourable, 11.5 mo (95%CI: 8.7-14.4) in intermediate and
6.2 mo (95%CI: 3.5-9.5) in poor mRCC. The median OS was 27.3 mo (95%CI: 24.3 - ND). Investigator-
assessed ORR was 48.3% with a CR in 6 patients (3.5%) and a PR in 77 (44.8%). After a median
treatment duration of 10.1 mo, 190 patients (87.6%) discontinued PZP and 67.9% received at least
one post-PZP line. Second line post-PZP consisted in nivolumab (71.3%), cabozantinib (14.7%), su-
nitinib (7%) or other (7%). Adverse Event (AE) leading to PZP dose reduction and discontinuation
were reported in 42% and 40.9% of patients and treatment-related serious AE in 22.2% of patients.
No safety signal was newly identified. The impact of the Covid 19 pandemic was limited on patients’
cares and study follow-up. Visits during the pandemic included 84.1% of tumour evaluation. For 29
patients (14.1%), follow-up visits were carried out as a teleconsultation. Few patients (5,7%) had no
visits during the pandemic. Conclusions: The APOLON study confirms PZP effectiveness and safety in
patients with mRCC in real-life setting. The efficacy of pazopanib remains significant in patients aged
65 years and older. It is highly associated with risk score. The COVID pandemics had limited impact
on patients’ cares. Research Sponsor: Novartis Pharma.
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Factors associated with the quality of end-of-life care for patients with metastatic renal
cell carcinoma.

Hannah Elizabeth Dzimitrowicz, Lauren E. Wilson, Bradford E. Jackson, Lisa Spees, Christopher
Baggett, Melissa A. Greiner, Deborah Kaye, Tian Zhang, Daniel J. George, Charles D. Scales,
Jessica Pritchard, Michael S. Leapman, Cary Philip Gross, Michaela Ann Dinan, Stephanie B.
Wheeler; Duke Cancer Institute, Duke University, Durham, NC; Duke University School of Medicine,
Durham, NC; University of North Carolina at Chapel Hill, Chapel Hill, NC; The University of North Caro-
lina at Chapel Hill, Chapel Hill, NC; University of North Carolina, Chapel Hill, NC; Duke University,
Ann Arbor, MI; Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke University, Dur-
ham, NC; Duke University, Durham, NC; Duke Clinical Research Institute, Durham, NC; Department
of Urology, Yale School of Medicine, New Haven, CT; Yale School of Medicine, New Haven, CT; Duke
Cancer Institute, Duke University Medical Center, Durham, NC

Background: Although oral anti-cancer agents (OAAs) have improved outcomes for patients with meta-
static renal cell carcinoma (mRCC), most patients still die from the disease. High quality end-of-life
(EOL) care remains a crucial component of optimal care for patients with mRCC, but neither it nor sys-
temic therapy use at EOL have been well characterized in these patients.Methods:We conducted a ret-
rospective study of decedents with mRCC in 2 cohorts analyzed in parallel: 1) patients aged ≥18 years
(diagnosed with RCC in 2004 through 2015) drawn from the University of North Carolina Cancer Infor-
mation Population Health Resource (NC-CIPHR) and 2) patients aged ≥66 years (diagnosed with RCC
in 2007 through 2015) from SEER-Medicare. OAA use was measured from date of mRCC diagnosis
until 30 days prior to death. We assessed use of hospice in the last 30 days of life as well as estab-
lished measures of low EOL care quality: receipt of systemic therapy, hospital admission, and ICU ad-
mission in last 30 days of life, and death in hospital. Multivariable logistic regression was used to
estimate odds ratios (OR) and 95% confidence limits (95%CL) for associations between OAA use, pa-
tient and provider characteristics, and EOL care quality in both cohorts. Results: We identified 410
(NC-CIPHR) and 1508 (SEER-Medicare) patients with median ages of 69 and 75 years, respectively.
53.4% and 43.5% of decedents received an OAA in NC-CIPHR and SEER-Medicare, respectively.
OAA use was associated with increased systemic therapy in the last 30 days prior to death in both data-
sets, increased hospice in the last 30 days prior to death in SEER-Medicare, and increased death in
hospital in NC-CIPHR. OAA use was not associated with inpatient or ICU admission near EOL in both
cohorts. Older patients were less likely to receive chemotherapy, be admitted, or die in the hospital
near EOL in both cohorts. Dual-enrolled beneficiaries (Medicare and Medicaid) had decreased likeli-
hood of hospice use in 30 days prior to death (OR = 0.71; 95%CL: 0.54, 0.94) and increased death
in hospital (OR = 1.40; 95%CL: 1.02, 1.93) in SEER-Medicare. Conclusions: Patients with mRCC who
received OAAs were more likely to receive systemic therapy at the EOL, however, they were also more
likely to receive hospice care at EOL in the SEER-Medicare cohort with no differences in hospitaliza-
tion near EOL. Future directions include characterization of EOL care in the era of immunotherapy
treatments. Research Sponsor: U.S. National Institutes of Health.

Association of OAA use with EOL care.

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

Systemic therapy in last 30 days prior to death 2.58 (1.35, 4.91) 2.00 (1.50, 2.66)
Hospice in last 30 days prior to death 1.19 (0.76, 1.86) 1.30 (1.04, 1.61)
Hospitalization in last 30 days prior to death 1.22 (0.77, 1.94) 1.02 (0.82, 1.27)
ICU admission in last 30 days prior to death 1.65 (0.85, 3.20) 1.07 (0.81, 1.41)
Death occurring in hospital 1.84 (1.03, 3.28) 0.88 (0.67, 1.14)
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Avelumab plus axitinib in advanced renal cell carcinoma (aRCC): 12-month interim
results from a real-world observational study in the United Kingdom.

Paul D. Nathan, Iqtedar Ahmed Muazzam, Ricky Frazer, Anand Sharma, Joseph David Hickey,
Aimi Rose Ritchie; Mount Vernon Cancer Centre, Northwood, United Kingdom; Hull University Teach-
ing Hospitals NHS Trust, Cottingham, United Kingdom; Velindre Cancer Centre, Cardiff, United King-
dom; OPEN Health, Marlow, United Kingdom; Pfizer Ltd, Tadworth, United Kingdom

Background: The combination therapy avelumab + axitinib (A + Ax) has demonstrated superior progres-
sion-free survival (PFS) and objective response rate (ORR) benefit across all International Metastatic
RCC Database Consortium (IMDC) risk groups (favourable, intermediate, and poor) vs sunitinib in pa-
tients with previously untreated aRCC. A + Ax is now approved and funded in the UK; on 29 October
2019, the European Commission approved A + Ax for first-line treatment of adult patients with aRCC,
and it has been funded by the Cancer Drugs Fund since 30 July 2020. Here we report 12-month real-
world outcomes of A + Ax in patients with aRCC in the UK.Methods: Patients ≥18 years with diagnosed
aRCC who initiated A + Ax treatment outside of a clinical trial on or after 1 August 2019 via an early
access to medicines scheme were recruited at 4 UK sites. Patient informed consent was obtained. Pri-
mary endpoints of interest include overall survival (OS), best response, PFS and ORR at 12 months.
Descriptive statistics are provided. Recruitment is ongoing until Jan 2022 and follow-up until July
2023. Results: This analysis includes 36 patients with a minimum 12 month follow up. Median age at
baseline was 66.2 (range, 39.8-84.1) years. 78% were male, 69% were White, and 6% were Asian/
Asian British; ethnicities of 25% of patients were not recorded. Patient IMDC risk statuses were: 39%
favourable, 42% intermediate, 17% poor, and 3% unknown; 89% had an ECOG PS of 0 or 1. Median
time between aRCC diagnosis and A + Ax initiation was 1.8 months. Most patients had clear cell
(72%) or other (25%) histology, had undergone nephrectomy (61%), and had 1 or 2 sites of metastat-
ic disease (69%). The most common metastatic sites were lung (50%), bone (36%), and lymph node
(25%). The 12 month OS rate was 86% (95% CI 74.8-97.4), and ORR was 53% (95% CI 36.5-69.1)
with 6% achieving a complete response and 47% achieving partial response. Median duration of follow
up and PFS was 12 months. Best responses within 12 months of observation were: complete response
= 2 (6%), partial response = 17 (47%), stable disease = 14 (39%), and progressive disease = 3 (8%).
At the time of the first and second infusions, 39% of patients received Ax at the starting dose of 5 mg
twice daily, 47% had a dose escalation, and 14% had a dose reduction. Infusion-related reactions
(IRRs) were recorded in 9 patients (25%) in the first 12 months, with 10 events total. All 10 IRRs re-
quired the use of high-dose corticosteroids. Median time from A + Ax initiation to IRR was 1.3 months.
A + Ax was discontinued in 1 patient (3%) due to toxicity and 4 patients (11%) due to disease progres-
sion. Conclusions: In this real-world study of A + Ax treatment in the UK, A + Ax displayed comparable
clinical responses to previously published data. OS, ORR, and best response figures were in line with
published randomised controlled trials, which is encouraging in a nontrial population. Research Spon-
sor: This study was sponsored by Pfizer, as part of an alliance between Pfizer and the healthcare busi-
ness of Merck KGaA, Darmstadt, Germany (CrossRef Funder ID: 10.13039/100009945).
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Real-world assessment of changing treatment patterns and sequence for patients with
metastatic renal cell carcinoma (mRCC) in the first-line (1L) setting.

Neil J. Shah, Sneha Sura, Reshma Shinde, Junxin Shi, Rodolfo F. Perini, Singhal Puneet,
Nicholas J. Robert, Nicholas J. Vogelzang, Robert J. Motzer; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY; Ontada, Irving, TX; Merck & Co., Inc., Kenilworth, NJ

Background: Several immune-oncology (IO) agents and/or tyrosine kinase inhibitors (TKIs) have re-
ceived approval for treatment of mRCC in 1L setting by Food and Drug Administration (FDA) over last
few years. Limited data exists on evolving real-world treatment patterns and sequence in mRCC pa-
tients receiving these agents, especially at the community oncology setting. Methods: We used data
from The US Oncology Network of over 1,300 providers from over 480 sites across United States from
01/01/2018 to 12/31/2020 (study period). Eligible study population included mRCC patients who re-
ceived ipilimumab + nivolumab (Ipi+nivo) (IO+IO); pembrolizumab + axitinib (Pembro+axi) (IO+TKI);
and axitinib (Axi) or cabozantinib (Cabo) or pazopanib (Pazo) or sunitinib (Suni) (TKIs monotherapy) in
1L setting until 09/30/2020. Descriptive statistics were used for cohort characterization. Results: We
identified 3,756 mRCC patients, of which 1,538 were eligible including 42% (n=641) IO+IO, 18%
(n=279) IO+TKI, and 40% (n=618) TKI monotherapy. The median age for the entire cohort was 67.1
years (range 25.0, 93.3), 70% (n=1,076) were male, 70% (n=1,081) were white, 38% (n=587) had
BMI ≥ 30 and 79% (n=1,208) had clear cell histology. Among entire cohort, 87% (n=1,338) had in-
termediate/poor risk score as per International mRCC Database Consortium risk model. We noted a
trend towards increased utilization of IO+IO and IO+TKI following their respective FDA approvals
(IO+IO: April 2018, IO+TKI: April 2019) (Table). During the study period, overall, 35% (n=535),
12% (n=184), and 4% (n=62) mRCC patients received second-line (2L), third-line (3L) and fourth-
line (4L) treatments, respectively. Cabo (49%) and pazo (12%); cabo (51%) and ipi+nivo (23%); and
nivo (45%) and ipi+nivo (20%) were the most common 2L treatments in IO+IO, IO+TKI, and TKI
monotherapy cohorts, respectively. Conclusions: This large real-world study examined use of new FDA
approved mRCC treatments and their impact on treatment paradigm. The results show a rapid adapta-
tion of these newer treatments in the community oncology settings. A longer follow-up is needed to as-
sess their clinical impact and optimal treatment strategy in subsequent setting. Research Sponsor:
Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

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

TKIs mono
(n=618)

Index date year, (row%) 2018
(N=474)

171 (36%) - 303 (66%)

2019
(N=577)

270 (47%) 119 (21%) 188 (33%)

2020
(N=587) *

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

Received 2nd Line
treatments, (column %)

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

Top 5 treatment sequence,
(column %)

Cabo (n=120,
49%)

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

Pazo (n=30,
12%)

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

Pembro+axi
(n=25, 10%)

Everolimus+Lenvatinib
(NR)

Cabo (n=15,
6%)

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

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

*: Until 9/30/2020 NR – Not reportable, <5 patients.
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Effectiveness of first-line therapy in patients with advanced non-clear renal cell
carcinoma (nccRCC).

Sophie Laramee, Sunita Ghosh, Christian K. Kollmannsberger, Aaron Richard Hansen, Lori Wood,
Denis Soulieres, Christina M. Canil, Ramy Saleh, Vincent Castonguay, Georg A. Bjarnason,
Naveen S. Basappa, Rodney H. Breau, Daniel Yick Chin Heng, Frederic Pouliot, Anil Kapoor, Aly-
Khan A. Lalani; McMaster University, Hamilton, ON, Canada; Cross Cancer Institute/University of Al-
berta, Edmonton, AB, Canada; Department of Medicine, British Columbia Cancer Agency, University
of British Columbia, Vancouver, BC, Canada; Division of Medical Oncology and Hematology, Princess
Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; Queen Elizabeth II Health
Sciences Centre, Dalhousie University, Halifax, NS, Canada; D�epartement H�ematologie-Oncologie,
Centre Hospitalier de l’Universit�e de Montr�eal, Montr�eal, QC, Canada; The Ottawa Hospital Cancer
Centre, Ottawa, ON, Canada; McGill University Health Center, Montr�eal, QC, Canada; CHU de Que-
bec-L’Hotel-Dieu de Quebec, Quebec, QC, Canada; Odette Cancer Centre, Sunnybrook Health Scien-
ces Centre, Toronto, ON, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB,
Canada; University of Ottawa, Ottawa, ON, Canada; Tom Baker Cancer Center, University of Calgary,
Calgary, AB, Canada; Cancer Research Center, Centre Hospitalier Universitaire (CHU) de Qu�ebec-Uni-
versit�e Laval, Qu�ebec City, QC, Canada; Juravinski Cancer Centre, McMaster University, Hamilton,
ON, Canada; Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON,
Canada

Background: Current treatment principles for advanced nccRCC have been largely extrapolated from
guidelines for clear cell RCC. Given the emerging randomized data for select nccRCC subtypes, real-
world outcomes for these patients are informative particularly in the contemporary checkpoint inhibitor
era. Methods: We performed an analysis using the Canadian Kidney Cancer information system
(CKCis), a prospective database involving 14 academic centers, on nccRCC patients undergoing first-
line systemic therapy between January 2011 – December 2019. Treatment groups were defined as re-
ceipt of: vascular endothelial growth factor receptor tyrosine kinase inhibitors (VEGF-TKI), mammalian
target of rapamycin inhibitors (mTORi), and PD-1/PD-L1 immune checkpoint inhibitors (ICI, mono- or
combination therapy). Primary outcome was 1-yr overall survival (OS) rate. Secondary outcomes were
median time to treatment failure ((TTF, months), defined as treatment discontinuation, change or
death) and objective response rate (ORR, %). Results: We identified 265 nccRCC patients: 204
(77.0%) received VEGF-TKI, 19 (7.2%) received mTORi and 42 (15.8%) received ICI-based first-line
therapy (Table). Overall, median age was 64 years, 75% were male, 84% were classified as IMDC in-
termediate/poor risk, and 16% underwent prior nephrectomy. Twenty-three percent of patients were
enrolled in clinical trials. Patients received primarily sunitinib (81%) or pazopanib (15%) in the VEGF-
TKI group (other: 4%), while mTORi-treated patients received temsirolimus (74%) or everolimus
(26%). For the ICI-based treatment group, most patients received combination therapy as ipilimumab-
nivolumab (71%) or pembrolizumab-axitinib (26%), with 3% receiving ICI monotherapy. 1-yr OS was
65.2% for VEGF-TKI, 57.9% for mTORi and 69.0% for ICI-treated patients. Median TTF was 3.3 for
VEGF-TKI, 3.5 for mTORi and 7.1 mos for ICI-treated patients. ORR was 17%, 5%, and 37% respec-
tively for the VEGF-TKI, mTORi and ICI-treated groups. Conclusions: We describe the effectiveness of
first-line therapy for patients with nccRCC from a national database. This real-world data suggests an
association between first-line ICI-based therapies and improved outcomes, albeit with cabozantinib
not available for the indication during this time. Our data supports consensus recommendations for
preferred use of ICI-based or VEGF-TKI over mTORi as first-line therapy in nccRCC. Research Sponsor:
None.

VEGF-TKI mTORi ICI

Median FU (months) 20.5 12.5 27.9
IMDC favorable 27 (16.9%) 1 (5.9%) 7 (17.1%)
IMDC intermediate 85 (53.1%) 10 (58.8%) 20 (48.8%)
IMDC poor 48 (30.0%) 6 (35.3%) 14 (34.1%)
Papillary (I, II, NOS) 68 (33.3%) 9 (47.4%) 12 (28.6%)
Chromophobe 27 (13.2%) 3 (15.8%) 3 (7.1%)
Collecting duct 2 (1.0%) 0 0
Translocation 2 (1.0%) 0 0
Unclassified 74 (36.3%) 5 (26.3%) 17 (40.5%)
Other 31 (15.2%) 2 (10.5%) 10 (23.8%)
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Healthcare resource utilization (HRU) and costs among patients with Von Hippel-
Lindau disease (VHL)-associated renal cell carcinoma (RCC): A retrospective
administrative claims analysis.

Eric Jonasch, Yan Song, Jonathan Freimark, Richard Berman, Ha Nguyen, James Signorovitch,
Murali Sundaram; The University of Texas MD Anderson Cancer Center, Houston, TX; Analysis Group,
Inc., Boston, MA; Merck & Co., Inc., Kenilworth, NJ

Background: VHL disease is an inherited condition characterized by the formation of benign and malig-
nant tumors in multiple organs, and RCC affects up to 40-70% of patients with VHL disease. However,
real-world evidence on HRU and direct healthcare costs related to VHL-RCC is lacking. This study
sought to address the gap in the literature by evaluating HRU and healthcare costs associated with the
disease. Methods: Patients with VHL disease were identified from the Optum Clinformatics claims data
using an algorithm based on combinations of manifestations of the disease. Among the patients identi-
fied, those with at least 1 diagnosis of RCC were further selected. The index date was defined as the
date of first observed RCC diagnosis in the data, and the study period extends up to 5 years after index
date or the end of continuous enrollment, whichever was earlier. A minimum continuous enrollment of
12 months prior to and 3 months after the index date was required. All-cause and RCC-related HRU
and healthcare costs were evaluated among eligible patients with VHL-RCC. HRU was expressed as
events per person-month and cost was expressed as average monthly cost. HRU and healthcare costs
related to other VHL disease-related tumors were also assessed, including central nervous system
(CNS) hemangioblastomas (Hb), retinal Hb, and pancreatic neuroendocrine tumors (pNETs). Results:
160 patients with VHL-RCC were included in the analyses. Mean age of the patients was 51.5 years
and 89 (56%) were male. During the study period, patients with VHL-RCC incurred 0.10 hospitaliza-
tions (0.52 inpatient days), 1.49 outpatient visits, 0.09 emergency department (ED) visits, and 0.17
other medical visits per person-month on average. This translated to a monthly all-cause healthcare
cost of $4,276, which included $2,222 inpatient, $1,318 outpatient, $188 ED, $63 other medical
visits, and $485 pharmacy costs. $1,627 out of the all-cause cost per month was RCC-related, which
was mainly driven by inpatient costs for RCC ($1,184/month). There were also notable costs associat-
ed with other tumor types: $2,159/month for CNS Hb, $601/month for retinal Hb, and $3,306/month
for pNETs on average. Among patients with VHL-RCC who received surgical procedures for different tu-
mors, the average hospitalization or outpatient visit costs were $28,356 for nephrectomies, $70,515
for CNS Hb surgeries, $2,887 for laser therapy of retinal Hb, and $81,825 for pNET surgeries. Conclu-
sions: VHL-RCC is associated with significant HRU and healthcare costs due to the needs of managing
RCC as well as tumors in other organs caused by VHL disease. This highlights the multi-disciplinary
nature of VHL disease and the need for novel effective therapies to prevent or delay the recurrence of
VHL-related tumors in order to mitigate the economic burden related to the disease. Research Sponsor:
Merck Sharp & Dohme Corp.
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Patient-reported experience of diagnosis, management, and burden of renal cell
carcinomas: Results>2,000 patients in 41 countries, with focus on older patients.

Rachel H. Giles, Lorenzo Marconi, Robin Martinez, Deborah Maskens, Karin Kastrati, Carlos
Castro, Juan Carlo Julian Mauro, Robert Bick, Daniel Yick Chin Heng, James Larkin, Axel Bex, Eric
Jonasch, Sara Jane Maclennan, Michael A.S. Jewett; University Medical Center Utrecht, Utrecht,
Netherlands; Coimbra University Hospital, Coimbra, Portugal; Smart Patients, Mountain View, CA;
Kidney Cancer Canada, Guelph, ON, Canada; Das Lebenshaus e.V., W€olfersheim, Germany; Associa-
cion Ale, Mexico City, Mexico; Alcer, Madrid, Spain; Kidney Cancer Canada, Toronto, ON, Canada;
Tom Baker Cancer Center, University of Calgary, Calgary, AB, Canada; Royal Marsden Hospital NHS
Foundation Trust, London, United Kingdom; The Netherlands Cancer Institute, Amsterdam, Nether-
lands; The University of Texas MD Anderson Cancer Center, Houston, TX; Academic Urology Unit, Ab-
erdeen, United Kingdom; Princess Margaret Cancer Centre, University Health Network, Toronto, ON,
Canada

Background: Renal cell carcinoma (RCC) is increasing in global prevalence, thereby increasing burden
to health systems, and most of all, to individual patients and their families. Little is known about the
variations in patient experience and best practices among countries. Here, we report on the second bi-
ennial Global Patient Survey on the diagnosis, management, and burden of Renal Cell Carcinomas
conducted by the International Kidney Coalition (IKCC) worldwide in 13 languages. The aim of the sur-
vey was to improve collective understanding and to contribute toward the reduction of the burden of
kidney cancer around the world. Methods: A 35-question survey on the diagnosis, management, and
burden of RCC was designed by a multi-country steering committee to identify geographic variations in
6 topics: patient education, experience and awareness, access to care and clinical trials, best practi-
ces, quality of life, and unmet psychosocial needs. The survey was distributed to patients with kidney
cancer and their caregivers in 13 languages, through IKCC’s 46 Affiliate Organisations and social me-
dia from 29 Oct 2020 to 5 Jan 2021. Results: 2,012 responses came from 41 countries. Survey re-
sults were analysed using cross-tabulations by an independent third-party organisation. The full global
report is publicly available, as well as 7 individual country reports where at least 100 responses were
received. 42% reported that the likelihood of surviving their cancer beyond 5 years was not explained
Just over half (51%) reported that they were involved as much as they wanted to be in developing their
treatment plan. 56% experienced barriers to their treatment 41% indicated that “No one” discussed
cancer clinical trials with them 31% were invited to take part in a clinical trial 45% self-reported that
they were insufficiently active 50% indicated that they ‘very often’ or ‘always’ experienced disease-re-
lated anxiety. 26% ‘very often’ or ‘always’ experienced stress related to financial issues 55% indicated
that they ‘very often’ or ‘always’ experienced a fear of recurrence 52% reported having talked to their
doctor/healthcare professional about their concerns 48% had been offered a biopsy in the past with
only 3% refusing; 47% would be willing to undergo biopsy in the future Patients aged ≤65 experienced
more barriers to quality care, understood their disease less well, and experienced a longer time to diag-
nosis. Conclusions: The IKCC and its global affiliates will be using the results to ensure that patients’
voices are heard. Actionable points will suggest future projects. Individual countries can use their re-
ports to advance their understanding of patient experiences and to improve local care. Research Spon-
sor: International Kidney Cancer Coalition, Pharmaceutical/Biotech Company.
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Health-related quality of life (HRQoL) in previously untreated patients with advanced
renal cell carcinoma (aRCC) in CheckMate 214: Five-year follow-up results.

David Cella, Toni K. Choueiri, Melissa Hamilton, Flavia Ejzykowicz, Steven I. Blum, Cristina
Ivanescu, Robert J. Motzer; Robert H. Lurie Comprehensive Cancer Center, Northwestern University,
Chicago, IL; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Wom-
en’s Hospital, and Harvard Medical School, Boston, MA; Bristol Myers Squibb, Princeton, NJ; IQVIA,
Amsterdam, Netherlands; Memorial Sloan Kettering Cancer Center, New York, NY

Background: Nivolumab + ipilimumab (N+I) demonstrated durable, long-term survival in the phase 3
CheckMate 214 trial as first-line treatment for intermediate/poor (I/P)-risk patients (pts) with aRCC.
After a minimum follow-up of 5 years, N+I maintained superior overall survival and response benefits
vs sunitinib (S) in both I/P-risk pts and across all randomized pts. We report the HRQoL results from
the 5-year follow-up. Methods: Pts were randomized 1:1 to receive N 3 mg/kg + I 1 mg/kg every 3
weeks (wks) for 4 cycles followed by N 3 mg/kg every 2 wks or S 50 mg/d orally for 4 wks (6-wk cycle).
HRQoL was assessed using the FKSI-19, FACT-G, and EQ-5D-3L instruments at baseline (BL) and on
day 1 of wks 1 and 4 of the first 2 cycles, on day 1 of wks 1 and 5 of the next 2 cycles, and on day 1 of
wk 1 of subsequent cycles. The analyses included mixed-model repeated measures (MMRM) for
change from BL across 59 months (while on-treatment) and time to confirmed deterioration (TCD).
Bother with treatment side effects (item GP5 in FKSI-19) was assessed using a generalized estimating
equations model with response dichotomized as minimal bother (“not at all” or “a little bit”) vs notable
bother (“somewhat”, “quite a bit”, and “very much”). Results: 1096 pts were randomized to N+I (I/P-
risk: 425; favorable [F]-risk: 125) and S (I/P-risk: 422; F-risk: 124). In the overall and I/P-risk popula-
tions, N+I pts reported improved mean FKSI-19 total scores over time compared with a decline ob-
served with S. Overall changes from BL through 59 months favored N+I over S with significant
differences between arms observed for all outcomes (Table). Median TCD was significantly longer with
N+I vs S for all FKSI-19 scores, as well as FACT-G total and physical domains for both populations
(P < 0.05). Pts in the N+I arm were 76% (odds ratio [95% CI]: 0.24 [0.16–0.35]) and 73% (0.27
[0.18–0.40]) less likely to be notably bothered by side effects than pts in the S arm in the total and
I/P-risk populations, respectively. Conclusions: Pts reported HRQoL benefits with N+I vs S. Treatment
with N+I showed a decreased risk of being bothered by treatment side effects and of experiencing clin-
ically meaningful deterioration in HRQoL in contrast with S. These results suggest that the superior ef-
ficacy of N+I over S comes with the additional benefit of improved long-term HRQoL. Clinical trial
information: NCT02231749. Research Sponsor: Bristol Myers Squibb.

Selected MMRM results.

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

Instrument All patients I/P risk

FKSI-19 Total 3.0 (2.0–3.9) 3.4 (2.3–4.5)
DRS 0.8 (0.4–1.2) 0.9 (0.4–1.3)

DRS-Physical 1.3 (0.7–1.9) 1.6 (0.9–2.2)
Functional WB 0.6 (0.3–0.9) 0.7 (0.4–1.0)

FACT-G Total 3.1 (1.6–4.6) 3.2 (1.5–4.9)
Physical WB 1.6 (1.1–2.0) 1.7 (1.2–2.2)

Functional WB 1.0 (0.4–1.6) 1.0 (0.3–1.7)
EQ-5D Visual analog scale 2.4 (0.4–4.5) 3.3 (1.0–5.6)

DRS, disease-related symptoms; WB, well-being.
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Characterizing IMDC prognostic groups in contemporary first-line combination
therapies for metastatic renal cell carcinoma (mRCC).

Matthew Scott Ernst, Vishal Navani, J Connor Wells, Frede Donskov, Naveen S. Basappa, Chris
Labaki, Sumanta K. Pal, Luis A Meza, Lori Wood, D. Scott Ernst, Bernadett Szabados, Rana R.
McKay, Francis Parnis, Cristina Su�arez, Takeshi Yuasa, Anil Kapoor, Ajjai Shivaram Alva, Georg A.
Bjarnason, Toni K. Choueiri, Daniel Yick Chin Heng; Tom Baker Cancer Center, University of Calgary,
Calgary, AB, Canada; Aarhus University Hospital, Aarhus, Denmark; Cross Cancer Institute, University
of Alberta, Edmonton, AB, Canada; The Lank Center for Genitourinary Oncology, Dana-Farber Cancer
Institute and Brigham and Women’s Hospital, Boston, MA; City of Hope Comprehensive Cancer Center,
Duarte, CA; Queen Elizabeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; Di-
vision of Medical Oncology, Department of Oncology, London Regional Cancer Program, London
Health Sciences Centre and University of Western Ontario, London, ON, Canada; Barts Cancer Insti-
tute, London, United Kingdom; University of California San Diego, La Jolla, CA; Ashford Cancer Center,
Adelaide, Australia; Vall d�Hebron Institute of Oncology (VHIO), Hospital Universitari Vall d�Hebron, Vall
d�Hebron Barcelona Hospital Campus, Barcelona, Spain; Cancer Institute Hospital of Japanese Foun-
dation for Cancer Research, Tokyo, Japan; Juravinski Cancer Centre, McMaster University, Hamilton,
ON, Canada; University of Michigan Rogel Cancer Center, Ann Arbor, MI; Sunnybrook Research Insti-
tute, Toronto, ON, Canada; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute,
Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA

Background: The combination of immuno-oncology agents (IO) ipilimumab and nivolumab (IPI-NIVO)
and combinations of IO with vascular endothelial growth factor targeted therapies (IOVE) have demon-
strated efficacy in clinical trials for the first-line treatment of mRCC. This study seeks to establish real-
world clinical benchmarks based on the International mRCC Database Consortium (IMDC) criteria us-
ing vascular endothelial growth factor targeted therapy (VEGF-TT) treated patients for context. Meth-
ods: The IMDC database (IMDConline.com) was used to identify patients with mRCC who received
first-line IPI-NIVO, IOVE (axitinib/pembrolizumab, lenvatinib/pembrolizumab, cabozantinib/nivolu-
mab, or axitinib/avelumab) and VEGF-TT (sunitinib or pazopanib) from 2002-2021. The primary end-
point was overall survival (OS) and was calculated from time of initiation of first-line therapy to death
or last follow up. Log-rank tests were conducted to compare favorable, intermediate, and poor risk OS
outcomes within treatment groups. Overall response rates (ORR) and complete response (CR) rates
were calculated based on physician assessment of best clinical response. Results: In total, 692 pa-
tients received IPI-NIVO, 244 received IOVE, and 7152 received VEGF-TT. Baseline characteristics
for IPI-NIVO, IOVE, and VEGF-TT, respectively, were as follows: median age (interquartile range) 63
(56-69), 64 (57-70), and 63 (56-70); male 72%, 74%, and 72% (p=0.74); non-clear cell histology
15%, 10%, and 13% (p=0.15); sarcomatoid features 24%, 15%, and 13% (p<0.0001); brain me-
tastasis 8%, 4%, and 8% (p=0.04); liver metastasis 18%, 14%, and 18% (p=0.17); underwent ne-
phrectomy 61%, 79% and 80% (p<0.0001). OS and ORR are reported in the table. P-values (log
rank) for OS between risk groups were significant for IPI-NIVO (p<0.0001), IOVE (p=0.0005), and
VEGF-TT (p<0.0001). Conclusions: These findings provide real-world survival and response bench-
marks for contemporary first-line mRCC treatments and could be helpful for patient counselling. In ad-
dition, these findings mirror the efficacy of combination therapies established in clinical trials against
VEGF-TT monotherapy. IMDC criteria continue to risk stratify patients in these novel combination ther-
apies. Research Sponsor: None.

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

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

n (%) 66
(10)

399
(58)

227
(33)

81
(33)

117
(48)

46
(19)

1290
(18)

3977
(56)

1185
(17)

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

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

CR (%) 4/55
(7)

16/342
(5)

4/186
(2)

5/72
(7)

4/100
(4)

0/39
(0)

39/1160
(3)

121/3446
(4)

23/
1529
(2)

ORR (%) 24/55
(44)

139/342
(41)

61/
186
(33)

44/72
(61)

59/100
(59)

17/
39
(44)

456/
1160
(39)

1156/3446
(34)

320/
1529
(21)

*IPI-NIVO is not indicated in favorable risk patients and must be interpreted with caution.
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Real-world experience (RWE) of safety and efficacy of 6-weekly pembrolizumab
400mg (pem6w) plus axitinib (axi) in patients (pts) with advanced renal cell
carcinoma (aRCC).

Sonam Ansel, Anirban Ray-Chaudhuri, Robert J. Jones, Mark Stares, Tze-en Ding, Stefan N.
Symeonides, Christine Crearie, Sarah Slater, Maria Almudena Cascales Garcia, Aravindhan
Sundaramurthy, Jahangeer Malik, Nicola Thomson, Marie Pringle, Gillian Barmack, Balaji
Venugopal; Beatson West of Scotland Cancer Centre, Glasgow, United Kingdom; Beatson West of
Scotland Cancer Centre, University of Glasgow, Glasgow, United Kingdom; University of Edinburgh,
Edinburgh, United Kingdom; Edinburgh Cancer Research Centre, University of Edinburgh, Edinburgh,
United Kingdom; West of Scotland Cancer Network, Glasgow, United Kingdom; Western General Hos-
pital, Edinburgh, United Kingdom; Edinburgh Cancer Centre, Western General Hospital, Edinburgh,
United Kingdom

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

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

Gender Male
Female

65 (69.4)
28 (30.6)

Performance Status 0
1
≥2

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

Histology Clear cell
Non clear cell/other

Sarcomatoid

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

Site of metastases Lung
Liver
Bone
Brain

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

IMDC score Favourable
Intermediate
Poor risk

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

Previous nephrectomy Yes

No

46 (49.5)

47 (50.5)
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Predictors of objective response to first-line immuno-oncology combination therapies
in metastatic renal cell carcinoma: Results from the international metastatic renal cell
database consortium (IMDC).

Vishal Navani, Matthew Scott Ernst, Connor Wells, Takeshi Yuasa, Kosuke Takemura, Frede
Donskov, Naveen S. Basappa, Andrew Lachlan Schmidt, Sumanta K. Pal, Luis A Meza, Lori Wood,
D. Scott Ernst, Bernadett Szabados, Rana R. McKay, Andrew James Weickhardt, Cristina Su�arez,
Anil Kapoor, Jae-Lyun Lee, Toni K. Choueiri, Daniel Yick Chin Heng; Tom Baker Cancer Center, Uni-
versity of Calgary, Calgary, AB, Canada; BC Cancer Agency, Vancouver, BC, Canada; Cancer Institute
Hospital of Japanese Foundation for Cancer Research, Tokyo, Japan; Tokyo Metropolitan Komagome
Hospital, Tokyo, Japan; Aarhus University Hospital, Aarhus, Denmark; Cross Cancer Institute, Univer-
sity of Alberta, Edmonton, AB, Canada; Lank Center for Genitourinary Oncology, Dana-Farber Cancer
Institute, Boston, MA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA; City of Hope Comprehensive Cancer Center, Duarte, CA; Queen Elizabeth II
Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; Division of Medical Oncology, De-
partment of Oncology, London Regional Cancer Program, London Health Sciences Centre and Univer-
sity of Western Ontario, London, ON, Canada; Barts Cancer Institute, London, United Kingdom;
University of California San Diego, La Jolla, CA; Olivia Newton-John Cancer Wellness & Research Cen-
tre, Austin Health, Melbourne, Australia; Vall d�Hebron Institute of Oncology (VHIO), Hospital Universi-
tari Vall d�Hebron, Vall d�Hebron Barcelona Hospital Campus, Barcelona, Spain; Juravinski Cancer
Centre, McMaster University, Hamilton, ON, Canada; Asan Medical Center and University of Ulsan Col-
lege of Medicine, Seoul, South Korea; Lank Center for Genitourinary Oncology, Dana-Farber Cancer In-
stitute, Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA

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

Clinical Variables

Univariable Final Multivariable Model*

Odds
Ratio 95% CI p Value

Odds
Ratio 95% CI p Value

Sex Male vs
Female

1.09 0.81-1.48 0.580

Clear Cell Clear Cell
vs Non

1.71 1.07-2.71 0.024

Sarcomatoid Yes vs No 1.00 0.68-1.46 0.995
Cytoreductive

Nephrectomy
Yes vs No 1.57 1.13-2.19 0.007 1.47 1.02-2.11 0.038

Lung Mets Yes vs No 1.71 1.26-2.31 < 0.001 1.71 1.23-2.37 0.001
Bone Mets Yes vs No 0.75 0.56-0.99 0.049
Liver Mets Yes vs No 0.91 0.63-1.32 0.628
IMDC Poor vs Fav 0.45 0.29-0.71 < 0.001 0.41 0.26-0.64 < 0.001
IMDC Poor vs Int 0.65 0.46-0.90 0.010 0.62 0.44-0.87 0.006

*Only variables that retained significance in a multivariable model are shown.
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US physician perceptions of treatment decision making for advanced renal cell
carcinoma.

Daniel M. Geynisman, Jonathan Kish, Angelica Falkenstein, Viviana Del Tejo, Stephen Huo,
Alexandrina Balanean, Bruce A. Feinberg; Fox Chase Cancer Center, Temple University Health Sys-
tem, Philadelphia, PA; Cardinal Health, Dublin, OH; Bristol Myers Squibb, Princeton, NJ

Background: The immuno-oncology (IO) therapy combination nivolumab + ipilimumab, and the IO-tyro-
sine kinase inhibitor (TKI) combination pembrolizumab + axitinib, received US FDA approvals in 2018
and 2019, respectively, as first-line (1L) therapy for advanced renal cell carcinoma (aRCC). We exam-
ined physician perceptions of concerns about and barriers to 1L treatment by class of regimen (IO-IO,
IO-TKI, and single-agent TKI [SA-TKI]) in the United States. Methods: US-based oncologists treating
≥ 5 aRCC patients in the prior 12 months were identified from the Cardinal Health network, a commu-
nity of > 800 oncologists. Physicians were surveyed about concerns in prescribing and barriers to
treating by class (scale of 1–5; 1 = no concern/not a barrier, 5 = most concerning/major barrier); mean
scores are reported. Adverse events (AEs) of concern were selected from a prespecified list and re-
spondents rank-ordered from most to least concerning by class. Physicians were also asked to gauge
affordability and to rank-order 13 characteristics to identify key factors in prescribing preference. The
impact of COVID-19 on aRCC care in practice was also assessed. Results: A total of 49 providers (84%
community, 16% academic) treating a median of 20 (IQR 14–30) aRCC patients from across the Unit-
ed States participated. For IO-IO, the top 3 concerns in prescribing were AEs (4.3), patient out-of-
pocket costs (OOP; 3.7), and unexpected late AEs (3.6), whereas patient OOP (4.3), AEs (4.1), and
patient adherence (3.9) were of most concern for IO-TKI. For SA-TKIs, the top 3 concerns were patient
adherence (3.9), patient OOP (3.9), and AEs (3.6). High patient OOP and impact on quality of life
were the top 2 barriers in using IO-TKI therapy. The most concerning AEs were colitis, pneumonitis,
and hypertension for IO-IO or IO-TKI, and diarrhea, fatigue, hand-foot syndrome, and hypertension for
SA-TKI. Overall survival (OS), progression-free survival (PFS), and complete response (CR) were ranked
1st, 2nd, and 3rd factors in prescribing preferences while patient compliance, patient preference, and
practice reimbursement ranked 11th, 12th, and 13th. Patient OOP and drug acquisition costs (DAC)
were the most important factors when considering the affordability of treatment, with the perception
that IO-IO was the most expensive among the classes of therapy. The overall impact of COVID-19 on
caring for aRCC patients was very limited, with a moderate increased use of telemedicine and a slight
impact on the timing and number of routine care visits. Conclusions: OS, PFS, and CR ranked highest
among the most important factors influencing selection of 1L treatment for aRCC. Factors of concern
and barriers varied by class of treatment, with patient adherence and OOP affecting use of TKI or IO-
TKI therapies, and AEs affecting the use of IO-based therapy. This study revealed perceptions of high
patient OOP and DAC of IO-IO therapy, in contrast to our expectations. Research Sponsor: BMS.
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A VA Federal Supply Schedule (VAFSS)–based cost-effectiveness analysis of
immunotherapy-tyrosine kinase inhibitor (IO-TKI) regimens and sunitinib in the
treatment of metastatic renal cell carcinoma (mRCC).

Manish Kohli, Zachary Cutshall, Maura Dougherty, Richard Nelson, Minkyoung Yoo; Huntsman Can-
cer Institute, Salt Lake City, UT; University of Utah, Salt Lake City, UT

Background: Recent FDA approvals for mRCC treatment have resulted in increased effectiveness, drug
choices, and costs. We performed a cost effectiveness analysis (CEA) of six recently approved IO-TKI
drug combinations and sunitinib. Methods: We used a Markov simulation model from the healthcare
sector perspective with a lifetime time horizon. The 7 treatment drug strategies considered in this
model included: (1) atezolizumab + bevacizumab (AB), (2) avelumab + axitinib (AA), (3) pembrolizu-
mab + axitinib (PA), (4) nibolumab + ipilimumab(NI), (5) nibolumab + cabozantinib (NC), (6) lenvati-
nib + pembrolizumab (LP), and (7) sunitinib (S). Input parameters of drug effectiveness and toxicities
to construct the model were based on published randomized studies that led to drug approvals. Direct
costs for treatment were derived using the VA Federal Supply Schedule (VAFSS). Markov model simu-
lates patient transition between 3 health states at monthly intervals: progression free, progressive dis-
ease, and death. The cost-effectiveness outcome in our model were and life-years (LYs), progression-
free life-years (PFLYs) gained, and quality-adjusted life-years (QALYs) with utility values based on pub-
lished literature. Results: The table highlights results of the CEA. The least expensive drug combination
was NI ($442,218) while the most expensive was LP ($963,610). AA yielded the most LYs (5.51) and
QALYs (5.62) and LP yielded the most PFLYs (1.64) while NL yielded the least LYs (4.35) and PFLYs
(1.47) and LP yielded the least QALYs (4.19). AB and S were absolutely dominated strategies yielding
less effectiveness and cost more in terms of effectiveness measures. Depending on acceptable willing-
ness-to-pay (WTP) and effectiveness measures, PA or AA were the most cost-effective strategies. Con-
clusions: Our analyses suggest that based on direct cost acquisition using VA FSS, PA or AA were cost-
effective strategies for mRCC with WTP of $20,000 to $200,000 per QALY. Research Sponsor: None.

Treatment
strategy

Clinical
trial

Cost
(2021$)

Effectiveness
(LYs)

ICER
($/QALY)

Effectiveness
(PFLYs)

ICER
($/PFLYs)

Effectiveness
(QALYs)

ICER
($/QALY)

NI CheckMate
214

$442,218 4.35 1.47 4.85

PA Keynote
426

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

AA Javelin
Renal 101

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

NC CheckMate
9ER

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

AB Immotion
151

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

S Control
arm(s) of
listed trials

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

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

Note: LY = life-year, PFLY = progression-free life-year, QALY = quality-adjusted life-year, ICER = incremental cost-effectiveness ratio
Absolutely dominated strategies were highlighted in grey in each effectiveness measure.
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Mixed methods assessment of providers’ needs in the management of advanced renal
cell carcinoma.

Matthew T Campbell, Patrice Lazure, Monica Augustyniak, Edgar A. Jaimes, Mehmet Asim Bilen,
Emily Lemke, Ginny Jacobs, Pamela McFadden; The University of Texas MD Anderson Cancer Cen-
ter, Houston, TX; AXDEV Group, Brossard, QC, Canada; AXDEV Group Inc., Brossard, QC, Canada; Me-
morial Sloan Kettering Cancer Center, New York, NY; Emory University School of Medicine, Winship
Cancer Institute of Emory University, Atlanta, GA; Medical College of Wisconsin Cancer Center, Mil-
waukee, WI; AXDEV Global, Inc., Virginia Beach, VA; AXDEV Global Inc., Virginia Beach, VA

Background: There is a paucity of data regarding the challenges associated with the timely and accu-
rate diagnosis of Renal Cell Carcinoma (RCC) and its effective multidisciplinary management. This
study aimed to assess the knowledge and skills of healthcare providers (HCPs) managing and coordi-
nating the care of patients with advanced RCC (aRCC) across multidisciplinary teams. Methods: A se-
quential mixed methods needs assessment was conducted across the United States with medical
oncologists (ONCs), nephrologists (NEPHs), physician assistants (PAs), nurse practitioners (NPs), and
registered nurses (RNs). Interviews, transcribed and thematically analyzed, and online surveys, statisti-
cally analyzed, were triangulated. Results: A total of 305 HCPs completed an interview (n=40) or the
survey (n=265): 78 ONCs, 62 NEPHs, 57 PAs, 55 NPs, 53 RNs. One third (33%) of HCPs reported
suboptimal skills in adjusting the dose of a treatment for aRCC in the event of adverse reactions. Inter-
views underscored a lack of clarity for HCPs on when to reduce the dose or when to discontinue and/or
switch to other drugs. Suboptimal knowledge and skills related to toxicities were found (Table). Break-
downs in communication across multidisciplinary teams were identified by 46% of HCPs. Of those,
61% occurred when monitoring side effects and 48% when referring to ONCs. Some NEPHs reported
never, rarely, or sometimes being involved with ONCs in the management of nephritis (25%), chronic
kidney disease (19%), or acute renal failure (24%). Interviews suggested the role of NEPHs in the care
of aRCC is poorly recognized and that NEPHs are perceived to have limited time to spend in the care of
cancer patients. Few NEPHs reported gaps in knowledge/skills managing key renal complications such
as nephritis (13%/15%), chronic kidney disease (6%/15%), and acute renal failure (9%/9%). Conclu-
sions: This study identified a need to improve HCPs’ knowledge of the signs/symptoms of treatment
side effects, skills in identifying/referring patients to appropriate specialists, and skills in managing ad-
verse events. Barriers to involving NEPHs in the co-management of aRCC included a lack of recogni-
tion of their role in managing treatment-induced renal complications.These results should inform
educational interventions for professionals caring for aRCC patients. Research Sponsor: Eisai Inc.

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

ONCs
K-SE

NEPHs
K-SE

PAs
K-SE

NPs
K-SE

RNs
K-SE

ONCs
S-ID

NEPHs
S-ID

PAs
S-ID

NPs
S-ID

RNs
S-ID

Grade III and IV ulcerative
colitis

42 58 47 38 40 42 53 45 52 31

Interstitial lung disease or
pneumonitis

37 57 32 38 36 45 50 34 33 33

Hand-foot syndrome 29 59 28 40 42 32 50 50 38 40
Arthralgia 41 44 36 30 40 36 43 30 39 30
Mucositis 33 40 45 23 33 28 49 36 37 28
Uncontrolled hypertension 30 13 27 30 21 36 27 21 29 26
Fatigue 22 33 20 13 13 24 43 21 22 13
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Real-world treatment outcomes of first-line axitinib plus pembrolizumab in patients
with advanced renal cell carcinoma in the United States.

Yousef Zakharia, Despina Thomaidou, Benjamin Li, Gordan Siu, Rebecca Levin, Anna Vlahiotis,
Giovanni Zanotti; University of Iowa, Iowa City, IA; Pfizer Inc, Hellas, Greece; Pfizer Inc, New York, NY

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

Angela Strambi, Maria Jakobsson, Fredrik Nilsson, Johannes Arpegard, Johan Dal�en; Medical Af-
fairs, Pfizer AB, Stockholm, Sweden; Health & Value, Pfizer AB, Sollentuna, Sweden; ICON plc, Stock-
holm, Sweden

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

Jeffrey Graham, Naveen S. Basappa, Sunita Ghosh, Hanbo Zhang, Aaron Richard Hansen, Aly-
Khan A. Lalani, Daniel Yick Chin Heng, Denis Soulieres, Vincent Castonguay, Christian K.
Kollmannsberger, Michel Pavic, Lori Wood, Anil Kapoor, Georg A. Bjarnason; University of Manito-
ba, Winnipeg, MB, Canada; Cross Cancer Institute, University of Alberta, Edmonton, AB, Canada;
Cross Cancer Institute/University of Alberta, Edmonton, AB, Canada; Division of Medical Oncology and
Hematology, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; De-
partment of Oncology, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Tom
Baker Cancer Center, University of Calgary, Calgary, AB, Canada; D�epartement H�ematologie-Oncolo-
gie, Centre Hospitalier de l’Universit�e de Montr�eal, Montr�eal, QC, Canada; CHU de Quebec-L’Hotel-
Dieu de Quebec, Quebec, QC, Canada; Department of Medicine, British Columbia Cancer Agency, Uni-
versity of British Columbia, Vancouver, BC, Canada; Centre Hospitalier Universitaire de Sherbrooke
(CRCHUS), Sherbrooke, QC, Canada; Queen Elizabeth II Health Sciences Centre, Dalhousie Universi-
ty, Halifax, NS, Canada; Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Sun-
nybrook Research Institute, Toronto, ON, Canada

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

N (%)

Pathology
Clear cell 184 (70.8)
Papillary 22 (8.5)
Chromophobe 5 (1.9)
RCC unclassified 19 (7.3)
Other 4 (1.5)
Line of cabo treatment
Second 59 (22.7)
Third 116 (44.6)
Fourth 58 (22.3)
Fifth 28 (10.8)
Starting dose
60 mg 201 (77.3)
40 mg 47 (18.1)
20 mg 9 (3.5)
IMDC risk group
Favorable 27 (10.4)
Intermediate 138 (53.1)
Poor 58 (22.3)

RENAL CELL CANCER

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

http://abstracts.asco.org


317 Poster Session

First-line therapy for metastatic renal cell carcinoma with pancreatic metastases:
Results from the International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC).

Eduard Roussel, Lisa Kinget, Benoit Beuselinck, Maarten Albersen, Connor Wells, Matthew Scott
Ernst, Frede Donskov, Andrew Lachlan Schmidt, Bernadett Szabados, Sumanta K. Pal, Luis A
Meza, Neeraj Agarwal, Andrew James Weickhardt, Ian D. Davis, Ajjai Shivaram Alva, Lori Wood,
Camillo Porta, Toni K. Choueiri, Daniel Yick Chin Heng, Vishal Navani; Department of Urology-
UKLeuven, Brussels, Belgium; University Hospitals Leuven, Leuven, Belgium; Leuven Cancer Insti-
tute, Universitaire Ziekenhuizen, Leuven, Belgium; UZ Leuven, Leuven, Belgium; BC Cancer Agency,
Vancouver, BC, Canada; Tom Baker Cancer Center, University of Calgary, Calgary, AB, Canada; Aarhus
University Hospital, Aarhus, Denmark; The Lank Center for Genitourinary Oncology, Dana-Farber Can-
cer Institute, Boston, MA; Barts Cancer Institute, London, United Kingdom; Department of Medical
Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope Com-
prehensive Cancer Center, Duarte, CA; Huntsman Cancer Institute, University of Utah, Salt Lake City,
UT; Olivia Newton-John Cancer Wellness & Research Centre, Austin Health, Melbourne, Australia;
Eastern Health Clinical School, Monash University, Box Hill, VIC, Australia; University of Michigan Ro-
gel Cancer Center, Ann Arbor, MI; Queen Elizabeth II Health Sciences Centre, Dalhousie University,
Halifax, NS, Canada; University of Bari ’A. Moro’ and Policlinico Consorziale di Bari, Bari, Italy; Lank
Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospital, and
Harvard Medical School, Boston, MA

Background:Metastatic renal cell carcinoma (mRCC) with pancreatic metastases (PM) is characterised
by heightened angiogenesis, which is associated with improved outcomes with vascular endothelial
growth factor (VEGF) inhibitors. We aimed to compare the efficacy of first-line (1L) ipilimumab/nivolu-
mab (IOIO) vs. anti-PD(L)1/anti-VEGF (IOVE) vs. VEGF monotherapy (VE) in mRCC patients with and
without PM. Methods: We performed a retrospective analysis of patients with and without PM, using
the IMDC. Sites of metastases were captured at initiation of 1L. Patients with PM could also have me-
tastases at other sites. We studied overall survival (OS) from start of 1L therapy using Cox regression,
adjusted for IMDC risk groups. Kaplan Meier survival curves were generated. Results: 543/7,634 (7%)
patients had PM. Patients with PM in the overall population had improved OS compared to those with-
out, 56 vs 25.6 months respectively (HR 0.63, 95% CI 0.55-0.73, p<0.0001). When examining the
effect of PM within 1L options, those treated with IOVE exhibited a longer OS if PM were present vs ab-
sent, median not reached vs 45 months respectively (HR 0.41, 95% CI 0.18-0.93 p=0.03). This asso-
ciation was also seen in patients with treated with 1L VE, in those with PM vs absent, median 53.1 vs
25.1 months respectively (HR 0.65, 95% CI 0.55-0.76, p <0.0001). Contrastingly there was no dif-
ference in median OS of patients with or without PM in patients receiving IOIO, 41.4 vs 44.4 months
respectively (HR 0.86, 95% CI 0.48-1.56, p=0.62). Comparing the outcomes between 1L therapies
in patients with PM the median OS of IOVE vs VE was not reached vs 53.1 months respectively (HR
0.37, 95% CI 0.16-0.83 p=0.02). Conversely, upfront VE and IOIO had a similar median OS of 53.1
vs 41.4 months respectively (HR 0.81, 95% CI 0.45-1.47 p=0.49). We were unable to find any differ-
ence in OS between those treated with IOVE vs IOIO, median not reached vs 41.4 months respectively
(HR 0.52 95%, CI 0.19-1.45, p=0.21), but the low event rate limited this interpretation. Conclusions:
We found that the presence of PM leads to an indolent biological behavior and was associated with im-
proved outcomes when 1L therapy included a VE component. PM patients had comparable OS out-
comes on 1L VE and 1L IOIO therapy, but improved OS when treated with 1L IOVE. Anti-angiogenic
therapy may be necessary to optimize outcomes in PM and this warrants prospective evaluation. Re-
search Sponsor: None.

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

Presence of PM*
Favorable 13/49 (26.5%) 19/45 (42.2%) 110/343(32.1%)
Intermediate 28/49 (57%) 20/45 (44.5%) 180/343 (52.5%)
Poor 8/49 (16.5%) 6/45 (13.3%) 53/343 (15.5%)

Absence of PM*
Favorable 48/590 (8.1%) 90/355 (25.4%) 1,007/6,030 (16.7%)
Intermediate 346/590 (58.6%) 195/355 (54.9%) 3,391/6,030 (56.2%)
Poor 196/590 (33.2%) 70/355 (19.7%) 1,632/6,030 (27.1%)

*Not all patients were evaluable per IMDC.
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CABOSEQ: The efficacy of cabozantinib post up-front immuno-oncology combinations
in patients with advanced renal cell carcinoma: Results from the International
Metastatic Renal Cell Carcinoma Database Consortium (IMDC).

Vishal Navani, Connor Wells, Devon J. Boyne, Winson Y. Cheung, Darren Brenner,
Bradley Alexander McGregor, Chris Labaki, Andrew Lachlan Schmidt, Rana R. McKay, Sumanta K.
Pal, Luis A Meza, Frede Donskov, Benoit Beuselinck, Matthew Scott Ernst, Maxwell Otiato, Lisa
Ludwig, Thomas Powles, Bernadett Szabados, Toni K. Choueiri, Daniel Yick Chin Heng; Tom Baker
Cancer Center, University of Calgary, Calgary, AB, Canada; BC Cancer Agency, Vancouver, BC, Canada;
University of Calgary, Calgary, AB, Canada; Tom Baker Cancer Center, Calgary, AB, Canada; Dana-
Farber Cancer Institute, Boston, MA; The Lank Center for Genitourinary Oncology, Dana-Farber Cancer
Institute and Brigham and Women’s Hospital, Boston, MA; The Lank Center for Genitourinary Oncolo-
gy, Dana-Farber Cancer Institute, Boston, MA; University of California San Diego, La Jolla, CA; Depart-
ment of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA;
City of Hope Comprehensive Cancer Center, Duarte, CA; Aarhus University Hospital, Aarhus, Denmark;
Leuven Cancer Institute, Universitaire Ziekenhuizen, Leuven, Belgium; University of Southern Califor-
nia Medical School, Los Angeles, CA; Ipsen Biopharmaceuticals Canada, Edmonton, AB, Canada;
Barts Cancer Institute, Cancer Research UK Experimental Cancer Medicine Centre, Queen Mary Uni-
versity of London, London, United Kingdom; Barts Cancer Institute, London, United Kingdom; Lank
Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospital, and
Harvard Medical School, Boston, MA

Background: There are limited data to understand the activity of cabozantinib (CABO) as second line
(2L) therapy post standard of care ipilimumab-nivolumab (IPI-NIVO) or immuno-oncology(IO)/vascular
endothelial growth factor (VEGF) inhibitor combinations (IOVE). The activity of subsequent 3L ap-
proved therapies post CABO has not been established. Methods: Using the IMDC dataset, we examined
all patients who received 2L CABO. We sought to identify the overall response rate (ORR), time to treat-
ment failure (TTF) and overall survival (OS) of 2L CABO after IPI-NIVO, approved IOVE combinations
and other 1L approaches. Additionally, we examined these outcomes for patients that received an ap-
proved 3L treatment post 2L CABO. Hazard ratios were adjusted for IMDC risk groups. Results: 346 pa-
tients were identified who had all received 2L CABO (78 post 1L IPI NIVO, 46 post 1L IOVE, 222 post
1L other). Of the entire cohort, 12.6%, 62.6% and 24.8% were IMDC favourable, intermediate and
poor risk, respectively. 84% had clear cell histology, 18.5% had a sarcomatoid component and 38.3%
had bone metastases at diagnosis. Outcomes for patients that received 2L CABO, stratified by 1L ther-
apy are outlined in the table, followed by outcomes for patients that received subsequent 3L therapy
post 2L CABO. After adjustment for IMDC criteria, the HR for 2L CABO OS and TTF for IOVE vs IPI-
NIVO were 1.73 (95% CI 0.83-3.62 p = 0.14) and 1.62 (0.89-2.95 p = 0.11), respectively. Conclu-
sions: There is clinically meaningful activity of CABO post IPI-NIVO, IOVE and other standard 1L ap-
proved therapies. Broadly, time to event endpoints and response rates are similar irrespective of 1L
therapy. Approved systemic therapies post CABO, mainly single agent VEGF inhibitors also have activi-
ty, though as expected this is diminished compared to earlier lines of therapy. These are real world
benchmarks with which to counsel our patients when using single agent CABO. Research Sponsor:
Ipsen.

Median TTF
months (95% CI)

Median OS
months (95%

CI)
1 Year Treatment

Failure Free
1 Year
OS

Overall Response
Rate

Outcomes for patients that received 2L CABO
CABO post 1L ALL

N = 346
7.59 (6.61 -

8.98)
18.12 (15.42

– 24.10)
34.3% 63.5% 26.2%70/268

CABO post 1L IPI-
NIVO
N = 78

6.90 (6.05 –

NE)
21.44 (12.07

– NE)
34.1% 66.6% 26.4%

14/53

CABO post 1L IOVE
N = 46

5.72 (4.41 –

NE)
15.68 (9.27 –

NE)
26.8% 54.3% 32.5%

13/40
CABO post 1L OTHER

N = 222
7.96 (6.81 –

9.63)
18.41 (14.99

– 25.78)
35.7% 63.5% 23.9%

43/180

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

N = 125
3.88 (3.09 –

5.52)
10.92 (9.44 –

20.02)
19.9% 48.4% 13.3%12/90
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The effect of anti-cancer therapy on immunological response to COVID-19
vaccination.

Francesca Jackson-Spence, Charlotte Toms, Yu-Hsuen Yang, Lani Walshaw, Anna Riddell, Maria-
Teresa Cutino-Moguel, Bernadett Szabados, David Propper, Thomas Powles; Barts Cancer Institute,
London, United Kingdom; Barts Health NHS Trust, London, United Kingdom; Barts Cancer Institute,
Cancer Research UK Experimental Cancer Medicine Centre, Queen Mary University of London, Lon-
don, United Kingdom

Background: The efficacy of SARS-COV-2 vaccination has been demonstrated in healthy individuals.
Immune responses are less well characterised in cancer patient groups, especially those receiving anti-
cancer therapy (e.g. immune therapy, chemotherapy and targeted therapies. We aim to assess the im-
mune response to the SARS-COV-2 vaccination in patients with solid organ cancer on different
systemic anti-cancer therapies. Methods: All patients received 2 doses of COVID-19 mRNA vaccination
as part of the UK National vaccination programme; with the second booster dose administered within
12 weeks of the first dose. All patients received either BNT162b2 (Pfizer/BioNTech) or ChAdOx1 S
(AstraZeneca) vaccines. Sequential serum samples were collected pre-booster dose vaccination (base-
line/within -30 days) and after second dose SARS-COV-2 vaccination, at 14-35 days and 36-63 days.
Presence and titres of serum Anti-SARS-CoV-2 Spike protein (S) antibody titres were measured. Sero-
conversion is defined as a response ≥0.8 U/ml, and maximum response to Anti-S is defined as ≥250
U/ml. Responses were measured in 3 patient groups according to the type of anti-cancer therapy: che-
motherapy (CHT group), immune therapy (IO group) and targeted therapies, mainly VEGF TKI (TT
group). Results: Overall, 61 patients were recruited: 45.9%(28/61) in CHT group, 32.8% (20/61) in
IO group and 21.3% (13/61) in the TT group. Baseline characteristics were comparable between pa-
tient groups. In response to the booster dose vaccination at 14-35 days, the number of patients who
seroconverted was 79.3% (23/29), 94.7% (18/19) and 84.6% (11/13) in the CHT, IO and TT groups,
respectively. At this same time point, 51.7% (15/29) in the CHT group achieved maximum anti-S titre
levels (≥250 U/ml), compared with 78.9% (15/19) of patients in IO group and 69.2% (9/13) of pa-
tients in TT group. All 3 groups demonstrated a significant increase in Anti-S antibodies at 14-35 days
after second dose vaccine when compared to pre-booster serum levels, with the largest increase seen
in the IO group with a mean Anti-S increase of 149.1 U/ml (SD±105.0, p < 0.0001) followed by the
TT group mean increase 120.2 U/ml (SD ±110.8, p < 0.01) and the CHT group, mean increase 83.0
U/ml (SD ±108.4, p < 0.001). Anti-S antibody levels were sustained at 36-63 days post-booster
across all groups. However only IO patients had a sustained immune response to vaccination, with me-
dian Anti-S titres level of ≥250 U/ml and a significant drop was seen in the CHT group (median Anti-S
level 138, p < 0.05). Conclusions: Anti-S titres increase following vaccination in all 3 groups but re-
main most sustained in the IO group at 36-63 days post-vaccination. Chemotherapy and other targeted
therapy treated patients may benefit from early COVID-19 vaccine boosters, compared to patients re-
ceiving immune therapy. Research Sponsor: None.
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Efficacy of first-line combination therapy in metastatic renal cell carcinoma (mRCC)
patients (pts) with poor performance status (PS).

Lucia Carril, Emeline Colomba, Carmen Romero-Ferreiro, Luigi Cerbone, Raffaele Ratta, Philippe
Barth�el�emy, Clarisse Vindry, Francois Cherifi, Elouen Boughalem, Claude Linassier, Giuseppe
Fornarini, Marine Gross-Goupil, Carolina Saldana, Maria Cruz Martin Sober�on, Guillermo de
Velasco, Cristina Pernaut, Carolina Alves Costa Silva, Ronan Flippot, Bernard Escudier, Laurence
Albiges; Institut Gustave Roussy, Villejuif, France; Gustave Roussy Cancerology Institute, Villejuif,
France; University Hospital 12 de Octubre, Madrid, Spain; Departement de Medicine Oncologique,
Gustave Roussy, Villejuif, France; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Insti-
tut de Canc�erologie Strasbourg Europe, Strasbourg, France; Leon Bernard Center, Lyon, France; Cen-
tre Francois Baclesse, Caen, France; Centre Paul Papin, Angers, France; Department of Medical
Oncology, CHU Bretonneau Centre, Tours University, France, Tours, France; Medical Oncology Unit 1,
IRCCS Ospedale Policlinico San Martino, Genoa, Italy; Centre Hospitalier Universitaire de Bordeaux-
Hôpital Saint-Andr�e, Bordeaux, France; AP-HP Henri Mondor Hospital, Cr�eteil, France; Medical On-
cology Department, Hospital Universitario 12 de Octubre, Madrid, Spain; Department of Oncology,
Hospital 12 de Octubre, Madrid, Spain; Hospital Universitario 12 de Octubre, Medical Oncology De-
partment, Madrid, Spain; Institute Gustave Roussy, Villejuif, France; Gustave Roussy Cancer Campus,
Villejuif, France; Gustave Roussy, Villejuif, France; Gustave Roussy Cancer Campus, Universit�e Paris-
Saclay, Villejuif, France

Background: Immune checkpoint combination therapy (ICI-combo) is the new standard of care for
mRCC in first-line setting. However, pts with poor PS (≥2) were excluded from pivotal trials. Hence,
the activity and safety of ICI-combo in this group of pts is still unknown.Methods:We performed a mul-
ticentre retrospective study of PS≥2 mRCC pts who received ICI-combo, either nivolumab-ipilimumab
(NI) or pembrolizumab-axitinib (PA) as first-line treatment between 2017-2021. Patient’s characteris-
tics, clinical outcomes and toxicity were retrospectively reviewed. We analysed overall response rate
(ORR), disease control rate (DCR), progression-free survival (PFS), overall survival (OS) and grade ≥3
treatment-related adverse events (G≥3 AEs) in pts treated with NI or PA. The association between LIPI
(Lung Immune Prognostic Index) and ORR, PFS and OS was also evaluated. Results: We identified 56
mRCC pts with PS≥2 treated with ICI-combo across 13 institutions. Thirty-six and 20 pts were treated
with NI and PA respectively. Median age at diagnosis was 64 (31-83) years, 38 (68%) were male, 16
(29%) had prior nephrectomy and 40 (71%) had synchronous metastatic disease at diagnosis. Re-
spectively, 19 (34%) and 37 (66%) pts were intermediate and poor risk according to IMDC. Fifty pts
(89%) were clear cell RCC, and only 4 pts had sarcomatoid features reported. At the time of analysis
(median follow-up 11.1 months(mo)) 45% pts were dead. The ORR for the entire cohort was 27%;
ORR was numerically higher with PA (42%) than with NI (20%) but did not reach statistical significan-
cy (p=0.157). Median PFS (mPFS) and mOS in the entire cohort were 4.4 mo and 15.9 mo respective-
ly. No significant differences in PFS, OS or the rate of G≥3AEs were seen between the NI and PA
groups. Efficacy and toxicity outcomes are described in the table below. No significant differences in
OS or PFS according to the IMDC risk score were observed (p=0.818). However, LIPI was significantly
associated with OS (poor LIPI: HR=8.18; p=0.004) and PFS (Intermediate LIPI: HR=2.4; p=0.048
and poor LIPI: HR=8.59; p<0.001). LIPI was predictive of response in patients treated with NI
(p=0.024). Conclusions: We report the first cohort of PS≥2 mRCC pts treated with ICI-combo in first-
line setting. No significant differences in ORR, PFS or OS were seen between NI and PA. LIPI was sig-
nificantly associated with both OS and PFS, and was predictive of ORR in the NI group. Prospective
real-world studies are needed to confirm these results. Research Sponsor: None.

Systemic
treatment N

ORR
(%) P-value

DCR
(%) P-value

mPFS
(mo) P- value

mOS
(mo) P- value

G≥3 AEs
(%) P-value

Pembrolizumab-
axitinib

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

Nivolumab-
ipilimumab

36 20# 43 3.8 9.8 22

*19/20 evaluable for response; # 35/36 evaluable for response.
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Cost effectiveness of adjuvant pembrolizumab after nephrectomy for RCC: Insights for
patient selection from a Markov model.

Vidit Sharma, Kevin M Wymer, Daniel D. Joyce, James P. Moriarty, Bijan J Borah, R. Houston
Thompson, Brian Addis Costello, Bradley C. Leibovich, Stephen A. Boorjian; Mayo Clinic Depart-
ment of Urology, Rochester, MN; Mayo Clinic, Rochester, MN

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

5-year.

QALY COST ICER Cost-effective for all?
Pembrolizumab 3.80 $286,807 $326,534 No
Placebo 3.50 $187,323 REF REF
15-year

QALY COST ICER Cost-effective for all?
Pembrolizumab 8.07 $420,945 $89,802 Yes
Placebo 6.59 $287,416 REF REF
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A survey study of prevention and treatment patterns by academic and community
oncologists for hand-foot skin reaction associated with vascular endothelial growth
factor receptor inhibitor (VEGFRi) therapy.

Mario E. Lacouture, Milan J. Anadkat, Anisha B Patel, Omkar Subhash Marathe, Mark L Webb,
Robert Claude Tyler, Liping Chen, Chengguang Wu, Wenxi Li, Juegang Ju, Jie Luo, Hong Tang,
Nicholas J. Vogelzang; Memorial Sloan Kettering Cancer Center, New York, NY; Division of Dermatolo-
gy, Washington University School of Medicine, St. Louis, MO; The University of Texas MD Anderson
Cancer Center, Houston, TX; UCLA-Olive View, Sylmar, CA; OnQuality Pharmaceuticals, Seattle, WA;
OnQuality Pharmaceuticals, St. Louis, MO; Comprehensive Cancer Centers of Nevada, Las Vegas, NV

Background: VEGFRi therapies are associated with hand-foot skin reaction (HFSR) that affects up to
69% of patients depending on the VEGFRi administered. The incidence and severity of HFSR are
dose-dependent and have been associated with improved clinical outcomes suggesting a direct toxicity
mechanism. HFSR significantly diminishes patients’ quality of life and effects optimal treatment. Cur-
rent HFSR treatments focus on managing symptoms since there are no effective therapies that address
the underlying cause of HFSR. Small studies and expert opinion have suggested treating HFSR with
topical corticosteroids or urea-based creams. However, the most effective management remains dose
reduction/interruption or treatment discontinuation. This survey was conducted to assess current toxic-
ity management patterns and treatment gaps for VEGFRi associated HFSR. Methods: An online survey
(MedSurvey) with 5 eligibility & 8 questions related to VEGFRi practice patterns was conducted (April
27 to 30, 2021). Fifty-one (51) practicing oncologists completed the survey. Results: Among the 51
oncologists, 86% have been practicing ≥ 11 yrs with 37% from an academic setting and 63% from a
community setting. They (percent of respondents) prescribed cytotoxic chemotherapy (91%) and tar-
geted agents (84%) more than 10 times per week. Prevention of VEGFRi-induced HFSR with urea
(57%) or topical steroids (75%) were the commonly administered prophylactic treatments. The majori-
ty (53%) would prophylactically use a novel agent to prevent HFSR, while 33% would use it for HFSR
prevention in a patient with a previous occurrence, and 12% would use this agent for selected VEGFR
inhibitors. Many oncologists (4% always, 61% sometime/frequently) start a VEGFRi at a lower dose
and titrate up to prevent HFSR. For grade 1 HFSR (multiple choices allowed), 37% used observation
only for management, whereas 51% prescribed urea ointment, and 63% used a topical steroid. Dose
reduction was implemented 20% of the time. For grade 2 HFSR (multiple choices allowed) 53% used
urea ointment, 84% prescribed a topical steroid and 59% considered dose reduction as a treatment
strategy. For patients not responding to standard therapy 2% switched to a different anti-cancer regi-
men, 18% changed the VEGFRi, while 78% interrupted the VEGFRi therapy. Conclusions: Treating
VEGFRi-associated HFSR continues to be a significant challenge with grade 2/3 toxicity or patients not
responding to standard treatment. This often requires a therapeutic dose reduction or interruption that
may impact the efficacy of anti-cancer treatment. Effective management (prevention and treatment)
for skin toxicities associated with targeted-multikinase/VEGFRi inhibitors remains an unmet need for
many patients and a treatment challenge for oncologists. Research Sponsor: OnQuality Pharmaceuti-
cals (USA) LLC.
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Health-related quality of life (HRQoL) in previously untreated patients with advanced
renal cell carcinoma (aRCC): CheckMate 9ER updated results.

David Cella, Robert J. Motzer, Steven I. Blum, Flavia Ejzykowicz, Melissa Hamilton, Joel Wallace,
Joshua Zhang, Burcin Simsek, Cristina Ivanescu, Toni K. Choueiri; Robert H. Lurie Comprehensive
Cancer Center, Northwestern University, Chicago, IL; Memorial Sloan Kettering Cancer Center, New
York, NY; Bristol Myers Squibb, Princeton, NJ; Exelixis, Alameda, CA; IQVIA, Amsterdam, Nether-
lands; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s
Hospital, and Harvard Medical School, Boston, MA

Background: In CheckMate 9ER, patients (pts) with aRCC were randomized 1:1 to nivolumab 240 mg
IV Q2W + cabozantinib 40 mg PO QD (N+C; n = 323) or sunitinib (S) 50 mg PO (4 weeks of 6-week
cycles; n = 328). As reported previously, at a median follow-up of 18.1 months, N+C led to superior
progression-free and overall survival and more favorable HRQoL than S. We report results of HRQoL
analyses for 32.9-months follow-up. Methods: Disease-related symptoms (DRS) were evaluated using
the FKSI-19 instrument and HRQoL with the EQ-5D-3L visual analogue scale (VAS). Change from
baseline (BL) was assessed using mixed-model repeated measures (MMRM), adjusting for baseline
scores and stratification factors, and included all common timepoints (at BL and every 6 wks) through
week 151. Time to deterioration analysis was conducted for first (TFD), confirmed (TCD) and definitive
(TDD) deterioration events using Kaplan-Meier estimates and Cox proportional hazards models. Bother
with treatment side effects (item GP5 in FKSI-19) was assessed using a generalized estimating equa-
tions model with response dichotomized as minimal bother (not at all or a little bit) vs notable bother
(somewhat, quite a bit, and very much). HRQoL endpoints were exploratory and P-values are nominal
and descriptive. Results: Group mean scores over time show that HRQoL was maintained or improved
from BL with N+C while reductions were observed with S. Overall changes from BL though week 151
favored N+C with nominal significant differences between treatments observed for all scores except
functional well-being (FWB; Table). Similarly, decreased risk of deterioration was observed with N+C
vs S for all scores except FWB, irrespective of the deterioration definition used (TFD, TCD, TDD). Pts in
N+C arm were 48% (odds ratio: 0.52 [95% CI, 0.35-0.77]) less likely to be notably bothered by side
effects than pts in S arm. Conclusions: Pts continued to report improved HRQoL with N+C compared to
S. Treatment with N+C reduced the risk of meaningful deterioration in HRQoL scores, regardless of
the definition of deterioration and showed a decreased risk of being bothered by treatment side effects
in contrast to S. These results suggest that the superior efficacy of N+C over S with the additional ben-
efit of improved HRQoL is maintained with longer follow-up. Clinical trial information:
NCT03141177. Research Sponsor: Supported by Bristol Myers Squibb in collaboration with Ono
Pharmaceutical and with Exelixis, Ipsen Pharma, and Takeda Pharmaceutical.

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

FKSI-19 domains TFD TCD TDD
Total 2.37 (1.19-3.54)a 0.71

(0.57-0.87)a
0.66

(0.52-0.84)a
0.68

(0.52-0.90)a

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

0.65
(0.50-0.86)a

0.53
(0.37-0.75)a

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

0.56
(0.43-0.73)a

0.52
(0.38-0.72)a

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

0.67
(0.50-0.88)a

0.79
(0.57-1.11)

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

0.74
(0.58-0.95)a

0.64
(0.48-0.86)a

CI: Confidence interval.

aP < 0.05.
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Prospective assessment of a smartphone-app based mindfulness program for patients
with metastatic renal cell carcinoma (mRCC).

Cristiane Decat Bergerot, Jasnoor Malhotra, Paulo Gustavo Bergerot, Errol James Philip, Ameish
Govindarajan, Sabrina Salgia, Joann Hsu, Joao Nunes Matos Neto, Lorena Nascimento Manrique
Molina, Vitor Fiorin de Vasconcellos, Ramya Muddasani, Neal Shiv Chawla, Daniela V. Castro, Alex
Chehrazi-Raffle, Bechara Saab, Linda E Carlson, Sumanta K. Pal; Centro de Cancer de Brasilia, In-
stituto Unity de Ensino e Pesquisa, Brasilia, Brazil; City of Hope Comprehensive Cancer Center,
Duarte, CA; University of California-San Francisco School of Medicine, San Francisco, CA; Centro de
Cancer de Brasilia, Brasilia, Brazil; Instituto do Câncer do Estado de S~ao Paulo, S~ao Paulo, Brazil; City
of Hope National Medical Center, Duarte, CA; Mobio Interactive Pte. Ltd., Singapore, Singapore; Uni-
versity of Calgary Cumming School of Medicine, Calgary, AB, Canada; Department of Medical Oncology
& Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA

Background: mRCC is associated with high rates of distress, high levels of symptom burden, and broad
impairments in quality of life. In the setting of localized breast cancer, a smartphone application di-
rected at enhancing mindfulness has been developed from a Mindfulness-Based Cancer Recovery pro-
gram demonstrated to mitigate these factors (Utkarsh et al. Digital Health 2021); we sought to
determine if the benefit of a similar application could be translated to patients with mRCC. Methods:
Patients were recruited across two sites in the US and Brazil, and were eligible for the study if they had
been diagnosed with mRCC, were receiving immunotherapy, reported clinically-relevant anxiety, had a
smart phone with internet access, were currently not engaging in meditation, and had not participated
in a mindfulness program in the past 5 years. Patients were asked to participate in mindfulness app-
based activities for 20-30 minutes each day guided by the Mindfulness-Based Cancer Survivorship
Journey program within AM Mindfulness smartphone app (AmDTx™), for a minimum of 4 days per
week, over a period of 4 weeks. The application leads the patient through exercises in guided medita-
tion and suggestions for cancer/cancer symptom coping. Patients were assessed at baseline and
2-weeks after using the 4-week smartphone-app based intervention using the Fear of Cancer Recur-
rence-7 and Functional Assessment of Chronic Illness Therapy-General scales. Reported data is evalu-
ated using paired t-tests with a p-value of < 0.05 considered significant. Results: A total of 23 patients
have been recruited to date. Median age was 59 years old; most were male (52%), white/Caucasian
(52%), married (69%) and college educated (82%), and primarily receiving treatment with nivolumab
(34%) or nivolumab/ipilimumab (30%). The majority of patients (78%) expressed satisfaction and en-
gaged with the intervention; however, a minority (13%) noted that the intervention reminded them of
their cancer diagnosis, which was seen as a negative aspect. Preliminary analyses of data after two
weeks of the intervention have demonstrated a statistically significant decreases in fear of cancer pro-
gression (mean differences: baseline = 22; week 2 = 18, p = 0.012) and increases in quality of life
(mean differences: baseline = 77; week 2 = 85, p = 0.001) over time. Physical and emotional well-be-
ing also showed significant improvement over time. Complete data with 12 weeks of follow-up will be
presented at the meeting. Conclusions: This is the first study to implement an evidence-based, smart-
phone-accessible psychosocial support tool among mRCC patients. After only two weeks, we noted sig-
nificant improvements in the fear of cancer progression and quality of life. This preliminary data
suggests that this type of low-cost, mobile-app based intervention was acceptable to patients and may
be effective at addressing psychosocial distress Research Sponsor: Kure It Cancer Research: 2020
Barry Hoeven Memorial Kidney Cancer Research Grant.
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Does presence of diabetes mellitus impact patient oncological outcomes in renal cell
carcinoma: A multicenter analysis.

Ava Saidian, Arman Walia, Dattatraya Patil, Kazutaka Saito, Devin Patel, Mimi Vu Nguyen,
Madison Chakoumakos, Fady Ghali, Rekha S Narasimhan, John M Perry, Margaret Meagher,
Yosuke Yasuda, Yasuhisa Fujii, Viraj A. Master; University of California San Diego, Moores Cancer
Center, La Jolla, CA; University of California-San Diego, San Diego, CA; Emory University School of
Medicine, Atlanta, GA; Tokyo Medical and Dental University, Tokyo, Japan; University of California
San Diego, San Diego, CA; UC San Diego School of Medicine, La Jolla, CA; University of California-San
Diego School of Medicine, San Diego, CA; UC San Diego, Department of Urology, San Diego, CA; Uni-
versity of San-Diego School of Medicine, San Diego, CA; Winship Cancer Institute of Emory University,
Atlanta, GA

Background: Diabetes mellitus (DM) has been hypothesized to be a risk factor for development of renal
cell carcinoma (RCC). We evaluated impact of DM on survival outcomes in RCC. Methods: We per-
formed a retrospective analysis of the International Marker Consortium for Renal Cancer (INMARC).
The cohort was divided into three subgroups (patients with stage I vs. stage II vs. stage III RCC) for de-
scriptive, survival and multivariable analysis of outcomes. Kaplan Meier Analysis (KMA) was used to
compare diabetic and non-diabetic patients in the different stage subgroups to evaluate overall survival
(OS), cancer-specific survival (CSS) and progression-free survival (PFS). Cox Regression multivariable
analysis (MVA) was used to elucidate independent risk factors for all-cause mortality (ACM). Results:
2,927 patients with stage I RCC (709-DM/ 2218 non-DM), 2,513 with stage II RCC (688 DM/1825
non-DM) and 460 with stage 3 RCC (355 DM/ 105 non-DM) were analyzed. MVA revealed DMII having
no impact on CSM (p=0.118) or PFS (p=0.316) across all stages. MVA for ACM revealed age (HR
1.026, p<0.001), male sex (HR=1.425, p<0.001), hypertension (HR=1.693, p <0.001) and tumor
size (HR=1.064, p<0.001) as independent risk factors. KMA identified increased ACM in stage I
(p<0.001) and stage III (p<0.001) RCC patients with non-DM compared to diabetic patients. Conclu-
sions: Our findings suggest that DM may have impact on survival of in RCC, but this impact is mostly
driven by non-oncologic, as opposed to oncologic effects. Further investigation is requisite. Research
Sponsor: Stephen Weissman Kidney Cancer Research Fund.
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Using tele-mentoring to optimize quality of care and quality of life for patients with
renal cell carcinoma (TOQQ-RCC).

Elizabeth Marie Wulff-Burchfield, Maryellen Potts, Catherine Knight, Jennifer R. Klemp; University
of Kansas Medical Center, Westwood, KS; University of Kansas School of Nursing, Kansas City, KS;
University of Kansas Cancer Center, Westwood, KS

Background: Overall survival from metastatic renal cell carcinoma (RCC) has risen in recent years due
in part due to therapies such as immune checkpoint inhibitors (ICI) and tyrosine kinase inhibitors
(TKI). TKI and ICI have unique and high-impact side effect profiles, and deficits persist in clinicians’
understanding of patient tolerance of and response to treatment, particularly in rural and community
practices. We developed a tele-mentoring series to improve knowledge and clinical care gaps in ICI
and TKI toxicity assessment and management for persons treated for RCC.Methods: Rural and commu-
nity cancer care teams were invited by the Masonic Cancer Alliance, the outreach network of The Uni-
versity of Kansas Cancer Center, to participate in a five session Project ECHO (Extension for
Community Health Outcomes) didactic and case-based educational series. Topics included distress
screening, shared decision-making for RCC treatment, ICI and TKI toxicity assessment and manage-
ment, at-home ICI administration, and implementing toxicity monitoring protocols. A mixed-methods
approach collected data from participants pre- and post-TOQQ-RCC series. Clinician interviews as-
sessed current practice protocols and were transcribed and analyzed thematically. Organizational
Readiness for Implementing Change (ORIC) was administered pre- and post-TOQQ-RCC intervention;
mean scores were calculated to determine readiness for change in toxicity monitoring and manage-
ment protocols. Participant engagement and satisfaction were assessed; satisfaction measure included
a Likert-like scale of poor, fair, average, good, and outstanding. Results: Fifty-two attendees from 11
cancer care institutions across Kansas and Missouri registered for the TOQQ-RCC sessions. An average
of 15 participants attended each session including physicians, advanced practice providers, nurses,
and other disciplines. Session evaluations rated content/delivery as good or outstanding. Themes from
qualitative analysis revealed patient education as a primary barrier to effective toxicity identification
and management. One-third of participants completed ORIC post-assessment; mean ORIC scores
dropped by a mean 0.4 (10%) post-TOQQ-RCC series, indicating decreased readiness to implement
changes to toxicity monitoring and management protocols. Conclusions: Rural and community oncology
clinicians are willing to engage in tele-mentoring to improve knowledge and clinical care gaps regard-
ing ICI and TKI toxicity assessment and management. Decrease in ORIC scores post-TOQQ-RCC series
may indicate increased understanding of the complex processes and resources required to institute
meaningful improvement to toxicity monitoring and management protocols for patients treated in rural
and community settings. Future directions will include formal organizational needs assessments. Re-
search Sponsor: Pfizer Global Medical Grants.
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Characteristics associated with common reasons to pursue genomic profiling among
patients with metastatic genitourinary cancers.

Jasnoor Malhotra, Errol James Philip, Ameish Govindarajan, Sabrina Salgia, Luis A Meza,
Zeynep Busra Zengin, Ramya Muddasani, Neal Shiv Chawla, Daniela Castro, Alex Chehrazi-Raffle,
Nazli Dizman, Paulo Gustavo Bergerot, Joann Hsu, Tanya B. Dorff, Sumanta K. Pal,
Cristiane Decat Bergerot; City of Hope Comprehensive Cancer Center, Duarte, CA; University of Cali-
fornia-San Francisco School of Medicine, San Francisco, CA; City of Hope Cancer Center, Duarte, CA;
City of Hope National Medical Center, Duarte, CA; Department of Medical Oncology & Therapeutics,
City of Hope Comprehensive Cancer Center, Duarte, CA; Universidade Federal de S~ao Paulo (UNI-
FESP), S~ao Paulo, Brazil

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

Jasnoor Malhotra, Errol James Philip, Ameish Govindarajan, Luis A Meza, Zeynep Busra Zengin,
Sabrina Salgia, Ramya Muddasani, Neal Shiv Chawla, Daniela Castro, Alex Chehrazi-Raffle, Nazli
Dizman, Paulo Gustavo Bergerot, Joann Hsu, Tanya B. Dorff, Sumanta K. Pal, Cristiane Decat
Bergerot; City of Hope Comprehensive Cancer Center, Duarte, CA; University of California-San Francis-
co School of Medicine, San Francisco, CA; City of Hope Cancer Center, Duarte, CA; City of Hope Na-
tional Medical Center, Duarte, CA; Department of Medical Oncology & Therapeutics, City of Hope
Comprehensive Cancer Center, Duarte, CA; Universidade Federal de S~ao Paulo (UNIFESP), S~ao Paulo,
Brazil

Background: Previous studies have shown that a significant proportion of patients with metastatic geni-
tourinary cancers harbor inaccurate expectations of cure prior to starting treatment with immunothera-
py. This study sought to compare changes in perceptions of immunotherapy reported before, and three
months after, the start of therapy, as well as treatment side-effects and quality of life. Methods: This
longitudinal study enrolled patients diagnosed with advanced genitourinary cancers (bladder, renal,
and prostate cancers) prior to commencing immunotherapy. Patients’ perceptions were assessed prior
to starting treatment (T0) and three months later (T1). Patients responded to the same survey at both
time points assessing expectations of side effects, clinical outcomes (expectation of cure) and quality
of life (Functional Assessment of Chronic Illness Therapy-General). Results: Among the 30 patients en-
rolled, the median age was 67 years old (range, 44-91); most were male (70%), married (80%), and
well-educated (70%). Renal cell carcinoma (70%) was the most common form of cancer. Before start-
ing immunotherapy (T0), patients expected (1) fewer side effects (83%) compared with other types of
cancer treatment, (2) great efficacy in preventing tumor progression (90%). and (3) increased survival
(90%). Notably, the expectation of cure with immunotherapy treatment had changed over time (T0 =
24% vs T1 = 7%; P = 0.001) and overall quality of life had increased (median at T0 = 90 vs T1 = 98;
P = 0.01). Three months into treatment (T1), patients perceived themselves as less active (T0 = 70%
vs T1 = 63%; P = 0.02), however just 16% reported severe side effects, including fatigue (10%) and
diarrhea (10%). In general, patients were satisfied with the management of these side effects (60%).
The majority of patients perceived improvement in their condition (50%) and were satisfied with their
treatment (60%). Conclusions: This longitudinal study suggests that inaccurate perceptions of cure
with immunotherapy may recede over time, with an increased proportion of patients estimating a more
accurate (and lower) chance of cure after 3 months of treatment. Patients also reported improved qual-
ity of life despite these adjusted expectations of cure. Research Sponsor: None.
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Variance of mean baseline health-related quality of life across phase III clinical trials in
metastatic renal cell carcinoma.

John Clark Henegan, Francis Garner Bell; University of Mississippi Medical Center, Jackson, MS

Background: Health-related quality of life (HRQoL) instruments in clinic trials provide insight into the
impacts a disease and therapy have on a person’s well-being. Baseline measurements of global HRQoL
reflect a trial population’s quality of life at the start of a trial. It is unknown how baseline mean HRQoL
values vary across trials. Our hypothesis: The HRQoL for trials populations would decrease with later
lines of therapy but would not be affected by chronological time. Methods: The year the first patient
was enrolled in a trial, the number of prior lines of therapy, the HRQoL instrument(s) used, and the tri-
al’s name was recorded along with the intervention arm’s global HRQoL summary statistics (i.e., mean
value, standard deviation, and number of respondents). The intervention arm (as opposed to a combi-
nation of both arms of the study) was analyzed since the HRQoL at baseline was often balanced be-
tween the two arms but baseline HRQoL summary statistics for the entire trial population was not
typically available. The baseline HRQoL means were compared across trials using common HRQoL in-
struments via one-way ANOVA (https://statpages.info/anova1sm.html). A p-value of less than 0.05 in-
dicated there was a significant difference in mean HRQoL values somewhere among the various
groups. The Tukey honestly significantly different post-hoc test was used to evaluate which groups
were significantly different from others. Results: Mean baseline HRQoL varied significantly across trials
for the FKSI-19 (p < 0.001) and the EQ-5D (p = 0.004) instruments. Conclusions: While HRQoL var-
ied across trials for the FKSI-19 and the EQ-5D instruments, post-hoc tests indicated that only the
FKDI-19 varied as hypothesized by line of therapy. The EQ-5D baseline HRQoL values variation corre-
lated more by year of first participant. Future research should focus on the applicability of the EQ-5D
and EQ-VAS HRQoL instruments in a modern population of patients with metastatic RCC. Research
Sponsor: None.

Trial Name
Line of
Therapy

Year of first
participant

Intervention
N

HRQoL
Instrument

Mean (SD)
HRQoL

Axitinib vs
sorafenib

First 2010 192 EQ-5D 0.71 (0.25)

TIVO-1 First 2010 256 EQ-5D 0.73 (0.25)
CHECKMATE 25 Second 2012 361 EQ-5D 0.78 (0.24)
METEOR Second 2013 188 EQ-5D 0.77 (0.24)
METEOR Second 2013 324 FKSI-19 56.7 (10.6)
IMMOTION 151 First 2015 364 FKSI-19 59.8 (9.8)
CHECKMATE9ER First 2017 299 FKSI-19 58.7 (10.5)
CHECKMATE 25 Second 2012 361 EQ-VAS 73.3 (18.5)
METEOR Second 2013 323 EQ-VAS 73.6 (18.6)
KEYNOTE-426 First 2016 394 EQ-VAS 73.8 (18.7)
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Nemvaleukin alfa in patients with advanced renal cell carcinoma: ARTISTRY-1.

Emiliano Calvo, Valentina Boni, Arvind Chaudhry, Philip R. Debruyne, Seth D Rosen, Yan Wang,
Lei Sun, Monali Desai, MD, Rita P. Dalal, Yangchun Du, Julie R. Graham, Piotr Tomczak, MD;
START Madrid-CIOCC, Centro Integral Oncol�ogico Clara Campal, Hospital Madrid Norte Sanchinarro,
Madrid, Spain; NEXT Oncology Madrid, Hospital Universitario Quir�onsalud Madrid, Madrid, Spain;
Summit Cancer Centers, Spokane, WA; AZ Groeninge, Kortrijk, Belgium; Hematology Oncology Associ-
ation of the Treasure Coast, Port St. Lucie, FL; Alkermes Inc, Waltham, MA; Alkermes, Inc., Waltham,
MA; Formerly Eli Lilly and Company, Bridgewater, NJ; Clinical Hospital No. 1 of the Poznan University
of Medical Sciences, Pozna�n, Poland

Background: Nemvaleukin alfa (nemvaleukin, ALKS 4230) is a novel engineered cytokine that selec-
tively binds to the intermediate-affinity IL-2 receptor, preferentially activating and expanding antitu-
mor CD8+ T and NK cells, with minimal expansion of Tregs. Nemvaleukin is under investigation for the
treatment of advanced solid tumors, including renal cell carcinoma (RCC), in the ARTISTRY-1 trial
(NCT02799095). Demonstration of single-agent activity is essential to validate the potential therapeu-
tic benefit of nemvaleukin, both as monotherapy and in combination with a checkpoint inhibitor (CPI),
particularly in patients (pts) with limited treatment options, such as CPI-experienced pts with RCC.
Methods: Pts with advanced RCC who had previously responded (either objective response or stable dis-
ease [SD]) to a CPI alone or as part of a combination were enrolled into an RCC-specific cohort of ART-
ISTRY-1 Part B. Nemvaleukin 6 mg/kg IV monotherapy was administered daily for 5 days every 14 days
in cycle 1 and every 21 days in cycles 2+. Pts with disease progression (PD; after ≥2 cycles) or SD (af-
ter ≥4 cycles) could be enrolled into Part C to receive nemvaleukin and pembrolizumab combination
therapy. Outcomes presented include antitumor activity (RECIST v1.1), pharmacodynamics, and safe-
ty as of August 2021. Results: Twenty-seven pts with RCC received nemvaleukin monotherapy in Part
B. Median age was 69 y (range, 39-77); median prior lines of therapy was 2 (range, 1-7). Four of 21
evaluable pts had a best overall response of partial response (1 confirmed, 1 unconfirmed, 2 awaiting
confirmation); 11 had SD. Nemvaleukin induced robust expansion of CD8+ T and NK cells with mini-
mal effect on Tregs. The most frequently reported adverse events (AEs), regardless of causality (N =
27), were pyrexia (59.3%), chills (55.6%), nausea (29.6%), and anemia (29.6%). The most frequent-
ly reported grade ≥3 nemvaleukin-related AEs are shown in the table. One pt had an AE (nemvaleukin-
related bronchospasm) resulting in treatment discontinuation. There were no deaths due to treatment-
related AEs. Four pts are continuing monotherapy in Part B (up to 1 y) and 10 have rolled over to Part
C (combination therapy). Of the 8 evaluable pts with PD on Part B who subsequently received combi-
nation therapy in Part C, 1 had a confirmed partial response and has now been on treatment for almost
1 y and 5 had SD. No additional safety signals were observed. Conclusions: Nemvaleukin was generally
well tolerated as monotherapy and in combination with pembrolizumab, and provided evidence of sin-
gle-agent tumor response and disease control in CPI-experienced pts with advanced RCC. Clinical eval-
uation of nemvaleukin among pts with advanced RCC is ongoing. Clinical trial information:
NCT02799095. Research Sponsor: Alkermes, Inc.

N = 27

Grade ≥3 nemvaleukin-related AEs
Neutropenia 18.5%
Anemia 7.4%
Alanine aminotransferase increased 7.4%
Blood pressure increased 7.4%
Transaminases increased 7.4%
Hyperbilirubinemia 7.4%
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Real-world clinical outcomes of patients (pts) with metastatic renal cell carcinoma
(mRCC) in current immune-oncology (IO) and tyrosine kinase inhibitors (TKIs) era.

Neil J. Shah, Sneha Sura, Reshma Shinde, Junxin Shi, Rodolfo F. Perini, Singhal Puneet,
Nicholas J. Robert, Nicholas J. Vogelzang, Robert J. Motzer; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY; Ontada, Irving, TX; Merck & Co., Inc., Kenilworth, NJ

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

Clinical
outcomes
(months) 95%
CI

P+A
(n=279)

I+N
(n=641)

TKI mono
(n=618)

Log-Rank
p-value

P+A
(Intermediate/

Poor)
(n=239)

I+N
(Intermediate/

Poor)
(n=599)

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

Log-Rank
p-value

Median
rwToT

13.6
(10.4,
NR*)

5.8
(5.3,7.3)

3.4
(2.8,4.3)

<0.0001 13.6 (9.6,
NR)

5.7
(5.1,7.3)

2.8 (2.0,3.5) <0.0001

12-month probability 51.3%

(43.2,58.8) 34.8%
(30.5,39.1)

23.4%
(19.4,27.7)

50.3% (41.5,58.4) 34.6%
(30.1,39.0)

19.2%
(15.0,23.8)

Median
rwTTNT

16.4
(11.9, NR)

8.3
(7.3,10.2)

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

8.2
(7.2,10.0)

7.2 (6.0,8.4) <0.0001

12-month probability 57.6%

(49.6,64.8) 42.1%
(37.6,46.4)

38.2%
(33.6,42.8)

54.9% (46.0,62.9) 41.4%
(36.8,45.9)

33.1%
(28.1,38.2)

Median OS NR (NR,
NR)

27.6
(21.7,30.9)

26.9 (21.6,
NR)

0.2367 NR (NR,
NR)

26.2
(21.3,30.9)

21.6
(17.5,26.9)

0.0468

12-month probability 76.4%

(69.7,81.8) 72.6%
(68.4,76.3)

70.0%
(65.6,74.0)

75.8% (68.2,81.8) 71.0%
(66.6,75.0)

66.9%
(61.8,71.5)

*NR: Not Reached
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Survival outcomes of metastatic renal cell carcinoma (mRCC) with sarcomatoid
differentiation (SD): A single-institutional experience and literature meta-analysis.

Esmail Mutahar Al-Ezzi, Abhenil Mittal, Brooke Wilson, Marco Iafolla, Srikala S. Sridhar, Adrian G.
Sacher, Nazanin Fallah-Rad, Charles Catton, Peter W. M. Chung, Nathan Perlis, Aaron Richard
Hansen; Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre, University
Health Network, University of Toronto, Toronto, ON, Canada; Division of Medical Oncology & Hematol-
ogy, Department of Medicine, Princess Margaret Cancer Centre and University of Toronto, Toronto,
ON, Canada; University of New South Wales, Kensington, ACT, Australia; William Osler Health System,
Brampton, ON, Canada; Division of Medical Oncology and Hematology, Princess Margaret Cancer Cen-
tre, University Health Network, Toronto, ON, Canada; Radiation Oncology Department, Princess Mar-
garet Cancer Centre, University Health Network, Toronto, ON, Canada; Division of Urologic Oncology,
Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada

Background: Patients (pts) with mRCC with SD have unfavorable outcomes and poor prognosis due to
aggressive tumor behavior. Chemotherapy and targeted treatment are often of little benefit. However,
recent studies have shown a survival benefit of immunotherapy (IO). Here, we report survival outcomes
of pts with mRCC with SD treated with first line IO or chemotherapy or targeted treatment. In addition
we performed a meta-analysis of recent practice changing phase III, IO trials in mRCC. Methods: This
retrospective survival analysis was performed in pts with mRCC with SD treated with IO or non-IO treat-
ment at Princess Margaret Cancer Centre (PM), Toronto. Demographics, disease characteristics and
survival outcomes were collected. Progression free survival (PFS), and overall survival (OS) were calcu-
lated using the Kaplan-Meier method (log-rank). PFS and OS hazard ratios (HR) were calculated using
cox proportional hazards model. We identified the major, practice changing clinical trials that reported
survival outcomes of mRCC with SD treated with IO and performed a random-effects meta-analysis of
HR for PFS and OS. We compared these pooled results to our single institution experience. Results:We
identified 474 pts diagnosed with mRCC at PM between 2002 and 2019. In total, 44 (9.3%) pts had
mRCC with SD who were treated with IO or non-IO. Of these, 29 (65.9%) pts had pure SD and 15
(34.1%) pts had mixed rhabdoid and SD features. Median age was 59.6 years (36-78) and 33 (75%)
were male. Overall, as per the IMDC score, 3(6.8%), 21(47.7%) and 20(45.5%) pts were categorized
as good, intermediate, and poor risk, respectively. Eight (18.2%) pts were treated with IO as first line
of treatment, and 36 (81.8%) pts received non-IO. With a median follow up of 64.8 months (range,
45.7-83.8 months), the median OS for the whole mRCC with SD cohort was 15.6 months (95% CI:
8.6-22.5). The median OS in all pts treated with IO vs non-IO was not reached vs 10.3 months
(95%CI: 1.49-19.1 months; p = 0.005), respectively. The HR for OS was 0.1 (95%CI: 0.01-0.78;
p = 0.023) favoring IO receipt. The median PFS in all pts treated with IO vs non-IO was 24 months
(95%CI: non-estimable) vs 5.4 months (95%CI: 2.9-7.8 months; p = 0.021), respectively. The HR for
PFS was 0.3 (95%CI: 0.11-0.89; p = 0.03) favoring IO receipt. We identified through meta-analysis
five phase III clinical trials reporting PFS and OS in pts with mRCC with SD who received IO. The over-
all HR for OS and PFS for the total cohort were 0.55 (95%CI: 0.41-0.74), and 0.53 (95%CI: 0.42-
0.67), respectively. Conclusions: Our meta-analysis has confirmed the benefit of IO agents in mRCC
with SD. While the numbers included in this retrospective review were small, they have provided real
world corroboration of the trial findings. Pts with mRCC and SD benefit from IO treatment, which
should be considered the standard of care for these patients. Research Sponsor: None.
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The survival outcomes of the metastatic renal cell carcinoma with rhabdoid
differentiation in immunotherapy era: Princess Margaret Cancer Center experience.

Esmail Mutahar Al-Ezzi, Abhenil Mittal, Brooke Wilson, Marco Iafolla, Pavlina Spiliopoulou,
Srikala S. Sridhar, Nazanin Fallah-Rad, Peter W. M. Chung, Nathan Perlis, Aaron Richard Hansen;
Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre, University Health
Network, University of Toronto, Toronto, ON, Canada; Division of Medical Oncology & Hematology, De-
partment of Medicine, Princess Margaret Cancer Centre and University of Toronto, Toronto, ON, Cana-
da; University of New South Wales, Kensington, ACT, Australia; William Osler Health System,
Brampton, ON, Canada; Division of Medical Oncology and Hematology, Princess Margaret Cancer Cen-
tre, University Health Network, Toronto, ON, Canada; Radiation Oncology Department, Princess Mar-
garet Cancer Centre, University Health Network, Toronto, ON, Canada; Division of Urologic Oncology,
Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada

Background: Patients (pts) diagnosed with metastatic renal cell carcinoma (mRCC) with rhabdoid dif-
ferentiation (RD) have a poor prognosis due to aggressive tumor behavior and inherent treatment resis-
tance to targeted therapies. However, recent data has demonstrated the survival benefit of
immunotherapy (IO) in mRCC. Here, we report survival outcomes of pts with mRCC with RD treated
with targeted therapy and or IO. Methods: This retrospective survival analysis was performed in pts with
mRCC and RD treated with targeted treatment and IO at Princess Margaret Cancer Centre (PM), Toron-
to. Demographics, disease characteristics and survival outcomes were collected. Overall survival (OS)
was calculated using the Kaplan-Meier method (log-rank). OS hazard ratio (HR) were calculated using
cox proportional hazards model. IBM SPSS Statistics v26 was used to conduct statistical analyses. Re-
sults: We identified 474 pts diagnosed with mRCC at PM between 2002 and 2019. A total of 57
(12%) pts diagnosed with mRCC had RD and were treated with targeted and or IO agents. Of these, 42
(73.7%) pts had pure RD and 15 (26.3%) pts had mixed RD and sarcomatoid features. Median age
was 62 yrs (35-86yrs) and 42 (73.7%) were male. Overall, as per the IMDC score, 5(8.8%),
27(47.4%) and 25(43.8%) pts were categorized as good, intermediate, and poor risk, respectively. In
total, 34 (59.6%) pts were treated with targeted therapy only during their first and second line treat-
ment course and 23 (40.4%) pts received IO alone or in combination with targeted treatment in the
first or second line. With a median follow up of 53.4 months (range, 38.3-68.4 months), the median
OS for the whole mRCC with RD cohort was 23.1 months (95% CI: 14.6-31.5). The median OS in all
pts treated with targeted therapy only vs IO receipt was 13.1 months (95%CI: 5.4-20.8 months) vs
not reached; p = 0.026, respectively. HR for OS was 0.44 (95%CI: 0.22-0.93; p = 0.03) favoring IO
receipt. Conclusions:While the number of pts included in our retrospective review was small, our analy-
sis has suggested that pts with mRCC and RD have poor survival outcomes that may be improved with
IO treatment. RD is a histopathological feature that could identify pts who may benefit from IO therapy.
Further analysis is needed to explore the impact of RD on IO treatment response. Research Sponsor:
None.
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Pathologic outcomes at cytoreductive nephrectomy (CN) following immunotherapy
(IO) for patients with advanced renal cell carcinoma (RCC).

Justine Panian, Ava Saidian, Kevin Hakimi, Archana Ajmera, Pedro C. Barata, Stephanie A. Berg,
Steven Lee Chang, Toni K. Choueiri, Hannah Elizabeth Dzimitrowicz, Hamid Emamekhoo, Evan
Gross, Deepak Kilari, Elaine Tat Lam, Isabel Lashgari, Sarah P. Psutka, Bicky Thapa, Nicole
Weise, Tian Zhang, Ithaar Derweesh, Rana R. McKay; University of California San Diego, Moores
Cancer Center, La Jolla, CA; UC-San Diego Health, La Jolla, CA; Tulane University Medical School,
New Orleans, LA; Loyola University Medical Center, Maywood, IL; Division of Urological Surgery, Brig-
ham and Women’s Hospital, Boston, MA; Lank Center for Genitourinary Oncology, Dana-Farber Cancer
Institute, Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA; Duke Cancer In-
stitute, Duke University, Durham, NC; University of Wisconsin School of Medicine and Public Health,
Madison, WI; University of Washington School of Medicine, Seattle, WA; Department of Medicine,
Froedtert Cancer Center, Medical College of Wisconsin, Milwaukee, WI; University of Colorado Cancer
Center Anschutz Medical Campus, Aurora, CO; University of Washington Medical Center, Seattle, WA;
Department of Medicine, Cleveland Clinic, Cleveland, OH; Duke Cancer Institute Center for Prostate
and Urologic Cancers, Duke University, Durham, NC; University of California San Diego, La Jolla, CA

Background: IO, either as combination therapy in the frontline or monotherapy in the second line, has
improved outcomes for patients with advanced RCC. With the movement away from upfront CN, limit-
ed data are available on the outcomes of patients who receive IO with delayed CN. In this study, we
characterized the pathologic and survival outcomes for patients who received IO followed by CN. Meth-
ods: We conducted a multi-center, retrospective analysis of patients with advanced/metastatic RCC
having received IO combination or monotherapy followed by CN. An IRB-approved and HIPAA-compli-
ant registry was used to collect data from the electronic medical record. Our primary endpoint was the
degree of pathologic downstaging comparing baseline clinical T stage to pathologic T stage following
IO. Secondary endpoints included investigator assessed response using RECIST principals, progres-
sion-free survival (PFS), and overall survival (OS). Results: We identified53 patients with advanced
RCC across 9 institutions who were eligible for the study. The median age was 63 years, 72% were
white, and 60% were male. 81% of patients had clear cell histology, 11% had sarcomatoid differentia-
tion, and 75% presented with de novo metastatic disease. Baseline IMDC risk is as follows: 4% favor-
able, 55% intermediate, and 26% poor risk with 15% unknown. 23% had bone metastases and 23%
had liver metastases at baseline. Lines of therapy prior to CN was 1 line in 74% of patients, 2 lines in
25%, and 3 lines in 2%. For the line of IO therapy immediately preceding CN, 49% received nivolu-
mab+ipilimumab, 30% received IO monotherapy, and 21% received combination IO/VEGF therapy.
The median duration of therapy prior to surgery was 11.3 months (range 0.38-47.8). 28% of patients
discontinued treatment after CN for observation. Best overall response prior to CN was stable disease
in 25% of patients, partial response in 60%, and progressive disease in 4% with 11% unknown. Fol-
lowing receipt of IO-based treatment, 38% of patients exhibited downstaging from the baseline clinical
T stage to the CN pathological T stage (Table). 11% of patients had no residual disease at CN. For
pathologic outcomes, 85% of patients had negative margins, 75% had necrosis present, and the medi-
an tumor size at CN was 6.5 cm. The median PFS was 11.3 months and median OS was 25.7 months
for the overall cohort. Conclusions: IO-based strategies demonstrate efficacy in the renal primary in pa-
tients with advanced RCC. T stage downstaging was demonstrated in 38% of patients with 11% having
a complete pathologic response in the renal primary following IO administration. Biomarker studies on
baseline and CN tissue will further elucidate molecular predictors of response and resistance to IO
therapy. Research Sponsor: None.

Baseline T Stage Pathologic T Stage

T0 0 (0%) 6 (11%)
T1 6 (11%) 9 (17%)
T2 14 (26%) 5 (9%)
T3 22 (42%) 30 (57%)
T4 10 (19%) 3 (6%)
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Tivozanib (T) as first-line (1L) treatment of metastatic renal cell carcinoma (mRCC): A
real-world outcome review in North-West of England (NWE), UK.

Jonathan Heseltine, Jennifer Allison, Sam Wong, Kellati Prasad, Helen Wong, Zhu Oong, Natalie
Charnley, Andrea Law, Omi Parikh, Manon Rhys Pillai, Tom Waddell, Richard Griffiths, Shien
Chow; Clatterbridge Cancer Centre, Wirral, United Kingdom; Christie NHS Foundation Trust, Man-
chester, United Kingdom; The Clatterbridge Cancer Centre, Wirral, United Kingdom; Rosemere Centre,
Royal Preston Hospital, Preston, United Kingdom; Royal Preston Hospital, Preston, United Kingdom;
Clatterbridge Cancer Centre NHS Foundation Trust, Wirral, United Kingdom; The Christie NHS Foun-
dation Trust, Manchester, United Kingdom; Bebington, Wirral, United Kingdom

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

Baseline demographics.

Median Age 69 (range 42-84)

Karnofsky performance status 88 (78%) PS 0 or 1
Histology 93 (82%) confirmed clear cell, 20 (18%)

undefined
IMDC risk Favourable (F) – 25 (22%);

Intermediate (I) - 59 (52%);
Poor (P) – 29 (26%)

Previous nephrectomy 75 (66%)
First-line drug or 2nd line & switched from prior TKI due to

toxicity
102 (90%)
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Prolonging utilization of systemic therapy in oligoprogressive metastatic renal cell
carcinoma using stereotactic body radiation therapy.

Ramya Muddasani, Ameish Govindarajan, Sabrina Salgia, Nicholas Salgia, Zeynep Busra Zengin,
Luis A Meza, Joann Hsu, Alex Chehrazi-Raffle, Nazli Dizman, Neal Shiv Chawla, Jasnoor Malhotra,
Cristiane Decat Bergerot, Errol James Philip, Daniela V. Castro, Savita V. Dandapani, Nishita
Tripathi, Nicolas Sayegh, Sumanta K. Pal; Department of Medical Oncology & Experimental Thera-
peutics, City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope Comprehensive Cancer
Center, Duarte, CA; City of Hope National Medical Center, Duarte, CA; Universidade Federal de S~ao
Paulo (UNIFESP), S~ao Paulo, Brazil; University of California-San Francisco School of Medicine, San
Francisco, CA; City of Hope, Pasadena, CA; Huntsman Cancer Institute, Salt Lake City, UT; Huntsman
Cancer Institute-University of Utah Health Care, Salt Lake City, UT; Department of Medical Oncology
& Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA

Background: SBRT in indicated for the management of locally recurrent and oligometastatic mRCC as
per National Comprehensive Cancer Network guidelines. Our study evaluates both the efficacy of radio-
therapy (RT) in prolonging systemic treatment along with RT toxicity in the oligoprogressive RCC set-
ting. Methods: A single institution retrospective data collection was performed in which we identified
mRCC patients who experienced oligoprogression (defined as <1 sites of progressive disease) while on
an FDA approved systemic therapy and were concurrently treated with SBRT, while remaining on the
same therapy. Clinicopathologic characteristics and SBRT-related data along with duration of systemic
therapy (DOT) were collected. DOT was then quantified into two categories which included the duration
of systemic therapy prior to oligoprogression (DOT[P]) and duration of systemic therapy after comple-
tion of SBRT (DOT[S]). The ratio of DOT[S]/DOT[P] was calculated to determine the impact of SBRT
on systemic treatment prolongation. Results: 23 patients diagnosed with mRCC meeting criteria were
identified, 91% (n = 21) with clear cell histology and 9% (n = 2) with papillary histology. At the time
of oligoprogression, 15 patients (65%) were on immunotherapy, 7 patients (30%) were on targeted
therapy, and 1 patient (5%) was on combination therapy. We noted the preponderance of patients
were on a first-line therapy at the time of oligoprogression (n = 10, 43%). A median of 2 (range, 1-3)
lesions were treated per patient, with lung being the most frequent site (n = 14, 40%). The median to-
tal dose of SBRT was 30 Gy (range, 27-50 Gy) with a median dose per fraction of 6 Gy (range, 3-12
Gy). SBRT related toxicities, all of which were grade <2, were noted in 5 patients (22%), of which fa-
tigue was the most frequent side effect (n = 3, 13%). Median DOT[S] was 13.4 months (range, 0.5-
37.7 months) and the median DOT[P] was 12.8 months (range, 0.4-46.3 months). Results demon-
strated a median DOT[S]/DOT[P] ratio to be 1.3 (range, 0.01-25.8). Conclusions: Based on our data,
we discovered the addition of SBRT to systemic therapy during oligoprogression is not only well-tolerat-
ed, but that this treatment had clinical benefit in prolonging time on systemic therapy for patients with
mRCC. The utilization of SBRT may prolong lines of therapy, thereby decreasing additional toxicities
associated with exposure to new regimens. Research Sponsor: None.
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Network meta-analysis (NMA) of second-line (2L) treatment options in metastatic
renal cell carcinoma.

Alejandro Recio-Boiles, Mavis Obeng-Kusi, Briana Choi, Ivo Abraham; The University of Arizona
Cancer Center, Tucson, AZ; Center for Health Outcomes and Pharmacoeconomic Research, and De-
partment of Pharmacy Practice and Science, Tucson, AZ; University of Arizona College of Pharmacy,
Tucson, AZ

Background: Immune checkpoint inhibitors, in combination either with a cytotoxic T-lymphocyte-asso-
ciated protein 4 or tyrosine kinase inhibitor are approved for first-line (1L) therapy of metastatic renal
cell carcinoma (mRCC). Of those, several have been shown to improve median progression-free survival
(mPFS) in the 2L. A recent NMA by Irbaz et al. (PMID 33824031) identified the most effective 1L
treatments for mRCC. In the absence of head-to-head randomized clinical trials (RCT), we performed
an indirect comparison of 2L treatments for mRCC.Methods:We conducted literature searches in Med-
line, Embase, Cochrane Library, and Google Scholar to identify RCTs evaluating 2L treatments in
mRCC. We extracted the mPFS hazard ratios (HR) and 95% confidence intervals (CI). We used a nor-
mal likelihood model that incorporates log HRs of the treatment differences for conducting the NMA.
P-scores, measuring the certainty that one treatment is better than another averaged over all compet-
ing treatments, were used to rank treatments. Higher p scores indicate better outcomes. Data were an-
alyzed with R netmeta package v.1.5-0. Results: All 8 therapies included in this analysis showed
benefits in mPFS over placebo (Table). The combination of lenvatinib+everolimus had the lowest haz-
ard of disease progression or death and pazopanib was the highest compared to placebo. Lenvatinib+e-
verolimus ranked highest with a p-score of 0.96 followed by cabozantinib (0.88), and lenvatinib
(0.79); with others having p-scores of 0.60 or less (placebo p-score 0.00). Conclusions: This NMA re-
vealed that lenvatinib+everolimus and cabozantinib are most likely to produce the highest PFS benefit
in 2L in mRCC. Future studies are needed to evaluate 1L and 2L sequencing options to further inform
clinical practice. Research Sponsor: None.

Results of network meta-analysis with p-scores of therapies.

Lenvatinib+Everolimus
0.96*

1.28(0.73;2.23) Cabozantinib
0.88*

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

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

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

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

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

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

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

0.13(0.07;0.24) 0.17(0.12;0.24) 0.20(0.12;0.35) 0.29(0.21;0.40) 0.29(0.22;0.40) 0.33(0.25;0.43) 2.61(1.93;3.54) 2.27(1.81;2.85) 0.54(0.35;0.84) Placebo
0.00*
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Efficacy and safety of lenvatinib (LEN) plus pembrolizumab (PEMBRO) versus
sunitinib (SUN) in the East Asian subset of patients with advanced renal cell
carcinoma (aRCC) from the phase 3 CLEAR trial.

Sun Young Rha, Toni K. Choueiri, Vsevolod B. Matveev, Anna Alyasova, Sung-Hoo Hong, Teresa
Alonso Gordoa, Howard Gurney, Georg A. Bjarnason, Tomas Buchler, Paolo Pedrazzoli, Toshio
Takagi, Se Hoon Park, Jae-Lyun Lee, Rodolfo F. Perini, Cixin He, Jodi A. McKenzie, Masatoshi Eto;
Yonsei Cancer Center, Yonsei University Health System, Seoul, South Korea; Dana-Farber Cancer Insti-
tute, Boston, MA; Federal State Budgetary Institution "N.N. Blokhin National Medical Research Center
of Oncology" of the Ministry of Health of the Russian Federation, Moscow, Russian Federation; Prevolj-
skiy Region Medical Centre, Novgorod, Russian Federation; Seoul National University Bundang Hospi-
tal, Seongnam, South Korea; Hospital Universitario Ram�on y Cajal, Madrid, Spain; Macquarie
University, Sydney, Australia; Odette Cancer Centre, Sunnybrook Health Sciences Centre, Toronto,
ON, Canada; Charles University and Thomayer University Hospital, Prague, Czech Republic; Fonda-
zione IRCCS Policlinico San Matteo, Pavia, Italy; Tokyo Women’s Medical University Hospital, Tokyo,
Japan; Sungkyunkwan University Samsung Medical Center, Seoul, South Korea; University of Ulsan
College of Medicine, Asan Medical Center, Seoul, South Korea; Merck & Co., Inc., Kenilworth, NJ; Ei-
sai Inc., Woodcliff Lake, NJ; Kyushu University, Fukuoka, Japan

Background: In the phase 3 CLEAR trial that included patients with aRCC, LEN + PEMBRO demon-
strated significant improvements in progression-free survival (PFS; hazard ratio [HR] 0.39; 95% CI
0.32, 0.49; P < 0.001), overall survival (OS; HR 0.66; 95% CI 0.49, 0.88; P = 0.005) and objective
response rate (ORR; odds ratio 4.35; 95% CI 3.16, 5.97) vs SUN. Here we report the efficacy and
safety results of the East Asian population subset of the CLEAR trial. Methods: Patients with aRCC and
no prior systemic therapy were randomized (1:1:1) to receive 1 of 3 treatments including LEN 20 mg
PO QD + PEMBRO 200 mg IV Q3W and SUN 50 mg PO QD (4 weeks on/2 weeks off). Randomization
was stratified by geographic region and MSKCC prognostic groups. This analysis compares the efficacy
and safety of LEN + PEMBRO vs SUN in the East Asian subset of the CLEAR trial including patients
from Japan and the Republic of Korea. The primary endpoint was PFS; secondary endpoints included
OS, ORR and safety. An independent review committee assessed tumors per RECIST v1.1. Median
PFS and OS were calculated using the Kaplan-Meier method; HR and 95% CI were estimated by a
stratified Cox model. Odds ratios were estimated by a stratified Cochran-Mantel-Haenszel test.
Results: Of the 1069 patients randomized, 75 patients in the LEN + PEMBRO group and 65 patients
in the SUN group were from East Asia. PFS was improved with LEN + PEMBRO vs SUN (median 22.1
vs 11.1 mo; HR 0.38, 95% CI 0.23, 0.62). Median OS was not reached for both arms; the HR for OS
comparing LEN + PEMBRO vs SUN was 0.71, 95% CI 0.30, 1.71. ORR was improved with LEN +
PEMBRO vs SUN (65.3% vs 49.2%; odds ratio 2.14, 95% CI 1.07, 4.28). Grade ≥3 treatment emer-
gent adverse events (TEAEs) occurred in 88.0% of patients in the LEN + PEMBRO group and in
79.7% of patients in the SUN group. The incidences and types of TEAEs were generally similar to the
overall CLEAR population and were manageable with dose adjustments and appropriate concomitant
therapies. Conclusions: Efficacy results for patients in the East Asian subset of the CLEAR trial were
consistent with the results of the overall population. The safety profile of LEN + PEMBRO in the East
Asian subset was also generally consistent with that of the overall population. Clinical trial
information: NCT02811861. Research Sponsor: Eisai Inc., Woodcliff Lake, NJ, USA, and Merck
Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.

East Asian Subset Overall Population

Parameter LEN + PEMBRO
(n = 75)

SUN (n = 65) LEN + PEMBRO
(n = 355)

SUN (n = 357)

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

9.2 (6.0, 11.0)

PFS HR vs SUN (95% CI) 0.38 (0.23,
0.62)

- 0.39 (0.32,
0.49)

-

Median OS, mo (95% CI) NR (NE, NE) NR (30.6, NE) NR (33.6, NE) NR (NE, NE)
OS HR vs SUN (95% CI) 0.71 (0.30,

1.71)
- 0.66 (0.49,

0.88)
-

ORR, % (95% CI) 65.3 (54.6,
76.1)

49.2 (37.1,
61.4)

71.0 (66.3,
75.7)

36.1 (31.2,
41.1)

ORR odds ratio vs SUN (95%
CI)

2.14 (1.07,
4.28)

- 4.35 (3.16,
5.97)

-

Complete response, % 17.3 7.7 16.1 4.2

Data cutoff date: 28 August 2020. NE, not estimable; NR, not reached.
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Initial results from the phase 1 study of ARO-HIF2 to silence HIF2-alpha in patients
with advanced ccRCC (AROHIF21001).

James Brugarolas, Katy Beckermann, Brian I. Rini, Nicholas J. Vogelzang, Elaine Tat Lam,
James C Hamilton, Thomas Schluep, Min Yi, So Wong, Erick Gamelin, Nizar M. Tannir; The Univer-
sity of Texas Southwestern Medical Center, Dallas, TX; Vanderbilt-Ingram Cancer Center, Nashville,
TN; Comprehensive Cancer Centers of Nevada, Las Vegas, NV; University of Colorado Cancer Center
Anschutz Medical Campus, Aurora, CO; Arrowhead Pharmaceuticals, Pasadena, CA; Gamelin Biophar-
ma Consulting, Thousand Oaks, CA; UT MD Anderson Cancer Center, Houston, TX

Background: Hypoxia inducible factor-2 alpha (HIF2a) is a transcription factor and key tumorigenic
driver of clear cell renal cell carcinoma (ccRCC). Normally, HIF2a is expressed at low levels and tar-
geted for degradation by the von Hippel-Lindau (VHL) tumor suppressor protein. VHL inactivation, the
causative event of ccRCC, induces tumorigenesis through uncontrolled accumulation of HIF2a and
constitutive expression of downstream target genes implicated in cell survival, cell proliferation and an-
giogenesis. ARO-HIF2 is a synthetic double-stranded RNAi trigger with an alpha-v beta3 targeting li-
gand, designed to silence HIF2a expression. Herein, we present initial results from a phase 1 clinical
trial of ARO-HIF2 in advanced ccRCC (NCT04169711). Methods: Advanced ccRCC patients (pts)
(ECOG ≤ 1), with progressive disease on prior anti-VEGF and checkpoint inhibitor therapy, were en-
rolled into three escalating dose cohorts (up to 10 per cohort) to receive 225, 525 or 1,050 mg i.v.
weekly of ARO-HIF2 until progression or unacceptable toxicity. The primary endpoint was incidence
and severity of AEs. Secondary endpoints included tumor response based on RECIST. All pts under-
went tumor biopsy at baseline and post-dose for analysis of changes in HIF2a mRNA (qPCR) and pro-
tein expression (IHC). Results: At the time of data cut, twenty-three pts (median age 66.5) were
enrolled across 3 cohorts. Seventy four percent of pts received ≥ 3 prior lines of therapy. The most
common treatment emergent AE was fatigue (39%). Three SAEs in 3 pts were reported by investigators
as possibly drug related including, myocarditis (in a pt with a history of TKI induced cardiomyopathy
and NSTEMI requiring stent placement), demyelinating neuropathy (in a pt with autoimmune sequelae
secondary to checkpoint inhibitors), and hypoxia (in a pt with a pulmonary infiltrate treated with antibi-
otics). No cases of drug related anemia were reported. Among pts with adequate biopsy for qPCR
(n=7), mean (max) reductions in HIF2a mRNA were 38% (47%), 25% (30%) and 28% (28%) in co-
horts 1, 2, and 3, respectively. Among pts with adequate biopsy for IHC (n = 12), 8 showed reductions
in HIF2a protein with mean (max) reductions of 45% (82%), 57% (90%) and 63% (63%) in cohorts
1, 2, 3, respectively. Across all 3 cohorts, disease control (CR+PR+SD) was seen in 7 (30%) of pts.
One pt (cohort 2, with prior sunitinib, nivolumab, axitinib) experienced a partial response with 66% re-
duction in sum of longest diameters. Six pts had a best response of stable disease. Three pts remain
on drug with stable disease and treatment durations between 20 and 32 weeks. Conclusions: HIF2a is
a clinically validated driver of ccRCC which can be targeted with a RNAi therapeutic. This ongoing
phase 1 study provides initial proof of target engagement based on reductions in HIF2a expression as
well as a favorable safety profile in response to escalating doses of ARO-HIF2. Clinical trial
information: NCT04169711. Research Sponsor: Arrowhead Pharmaceuticals.
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Phase 2 study of neoadjuvant cabozantinib in patients with locally advanced non-
metastatic clear cell renal cell carcinoma.

Mehmet Asim Bilen, Yuan Liu, Bassel Nazha, Jacqueline T Brown, Adeboya O. Osunkoya, Sierra
Williams, Wilena Session, Lauren Beth Yantorni, Greta Russler, Sarah Caulfield, Shreyas S. Joshi,
Vikram M. Narayan, Christopher Paul Filson, Kenneth Ogan, Omer Kucuk, Bradley Curtis Carthon,
Haydn Kissick, Viraj A. Master; Department of Hematology and Medical Oncology, Emory University
School of Medicine, Atlanta, GA; Departments of Biostatistics and Bioinformatics, Emory University,
Atlanta, GA; Emory University Department of Hematology and Medical Oncology, Atlanta, GA; Emory
University School of Medicine, Department of Pathology, The Atlanta VA Medical Center, Atlanta, GA;
Emory University School of Medicine, Atlanta, GA; Emory University, Atlanta, GA; Winship Cancer In-
stitute of Emory University, Atlanta, GA; Department of Urology, Emory University School of Medicine,
Atlanta, GA; Emory University School of Medicine/Atlanta VA Medical Center, Atlanta, GA; Emory Uni-
versity Hospital Midtown, Atlanta, GA

Background: Cabozantinib is a small molecule inhibitor of the tyrosine kinases c-Met, AXL and VEGFR2
that has been shown to reduce tumor growth, metastasis, and angiogenesis. After the promising results
from the METEOR, CABOSUN and Checkmate-9ER trials, cabozantinib was approved for use in pa-
tients with advanced renal cell carcinoma (RCC). The increased response rates with cabozantinib in
metastatic RCC, along with the other neoadjuvant TKI data, support an expanded role for cabozantinib
in the neoadjuvant setting. Methods: Patients with clinical stage ≥ T3Nx or TanyN+ or deemed unre-
sectable by the surgeon with biopsy-proven clear cell RCC were eligible for this study, and received ca-
bozantinib at a starting dose of 60 mg daily for 12 weeks. The primary outcome was objective
response rate per RECIST v1.1 (complete and partial responses) at week 12 after the administration of
cabozantinib as determined by independent radiologist review. Secondary outcomes included safety,
tolerability, clinical outcome (DFS, OS), surgical outcome and quality of life. Results: As of 20 Septem-
ber 2021, 16 biopsy-proven clear cell RCC patients were treated with neoadjuvant cabozantinib. The
median age was 56 years (range: 41-84 years) and 81.2% male. All patients completed 12 weeks of
treatment, and 15 of them underwent surgery as planned without any delay after completion of 4
weeks wash-out. One patient refused to undergo surgery due to personal reasons and received further
systemic treatment. Five patients (31.2%) experienced a partial response, and 11 patients had stable
disease. There was no progression of disease while on cabozantinib. Median reduction of primary renal
tumor size was 24% (range: 6-45%). The one patient who was deemed to be unresectable became re-
sectable at the end of treatment. Two patients were converted from radical to partial nephrectomy. The
most common AEs were diarrhea, nausea, fatigue, hypertension, anorexia, and palmar-plantar erythro-
dysesthesia syndrome. Intraoperatively, we did not experience any immediate complications. Postoper-
atively, no surgical complications related to the drug were noted. No treatment related grade 4 or 5
AEs related to cabozantinib or surgery occurred. Two patients had died at the time of analysis (1 due
to COVID and 1 unknown cause). Conclusions: Cabozantinib was clinically active and safe in the neoad-
juvant setting in patients with locally advanced non-metastatic clear cell RCC. Additional data will be
reported including long term outcomes, correlative studies, quality of life, and frailty/sarcopenia indi-
ces. Clinical trial information: NCT04022343. Research Sponsor: Exelixis.
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Systemic therapy in patients with metastatic Xp11.2 translocation renal cell
carcinoma.

Xieqiao Yan, Siming Li, Zhihong Chi, Lu Si, Chuanliang Cui, Yan Kong, Li Zhou, Bixia Tang,
Xiaowen Wu, Lili Mao, Xuan Wang, Bin Lian, Xue Bai, Jie Dai, Jun Guo, Xinan Sheng; Key Laborato-
ry of Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of Genito-
urinary Oncology, Peking University Cancer Hospital & Institute, Collaborative Innovation Center of
Cancer Medicine, Beijing, China; Key Laboratory of Carcinogenesis and Translational Research (Minis-
try of Education/Beijing), Department of Melanoma and Sarcoma, Peking University Cancer Hospital &
Institute, Collaborative Innovation Center of Cancer Medicine, Beijing, China; Department of melano-
ma and sarcoma, Peking University Cancer Hospital & Institute, Beijing, China; Key Laboratory of Car-
cinogenesis and Translational Research (Ministry of Education/Beijing), Department of Genitourinary
Oncology, Peking University Cancer Hospital & Institute, Beijing, China; Key Laboratory of Carcinogen-
esis and Translational Research (Ministry of Education/Beijing), Department of Melanoma and Sarco-
ma, Peking University Cancer Hospital and Institute, Beijing, China; Key Laboratory of Carcinogenesis
and Translational Research (Ministry of Education, Beijing), Department of Melanoma and Sarcoma,
Peking University Cancer Hospital & Institute, Beijing, China; Key laboratory of Carcinogenesis and
Translational Research (Ministry of Education/Beijing), Department of Genitourinary Oncology, Peking
University Cancer Hospital & Institute, Beijing, China

Background: Xp11.2 translocation renal cell carcinoma (RCC) is a unique RCC subtype with high malig-
nant potential and poor prognosis, its natural course and response to systemic therapy are not fully un-
derstood. We analyzed the clinic features of this distinct entity and the benefit of systemic therapy in
these patients. Methods: Between May 2006 and December 2019, 1113 consecutive patients diag-
nosed with RCC from Peking university cancer hospital (Beijing, China) were reviewed, data of the clin-
ical characteristics and outcome of patients with metastatic Xp11.2 RCC were retrospectively
collected. Tumor response to systemic therapy was evaluated using Response Evaluation Criteria in
Solid Tumors (RECIST) criteria. The Kaplan-Meier method was used to estimate progression-free sur-
vival (PFS) and overall survival (OS) distributions. Results:Metastatic Xp11.2 tRCC was found in 45 pa-
tients. The median PFS and median OS was 7.4 months (4.5 - 8.8) and 17.9 months (12.4 - 24.4),
respectively. First-line treatment mainly included sunitinib (n = 14), sorafenib (n = 15), axitinib (n = 6),
and pazopanib (n = 5), and the median PFS of these regimens were 7.4 months, 5.4 months, 9.4
months, 8.9 months, respectively. Two patients who received Vascular endothelial growth factor recep-
tor - tyrosine kinase inhibitor (VEGFR-TKI) plus immune checkpoint inhibitor (ICI) as first line therapy
had a PFS ofmore than 16.6months andmore than 25.6months, respectively. Twenty-four patients re-
ceived subsequent therapies, which included VEGFR-TKI/ICI, axitinib and mTOR inhibitor, the median
PFS for these regimens was 8.5, 7.2 and 2.0 months, respectively. Patients with serous cavity effusion
or IMDC poor risk groups had significantly shorter median PFS and median OS. Conclusions:Metastatic
Xp11.2 tRCC is an aggressive disease. VEGFR-TKI agents appeared to demonstrate some efficacy,
VEGFR-TKI/ICI combination might be a useful tool for the treatment of metastatic Xp11.2 tRCC. Re-
search Sponsor: None.
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Efficacy and safety of nivolumab in renal cell carcinoma patients with BONE
metastases: Results of the GETUG: AFU 26 nivoren multicenter phase II study.

Maud Velev, C�ecile Dalban, Christine Chevreau, Gwenaelle Gravis, Sylvie Negrier, Brigitte
Laguerre, Marine Gross-Goupil, Sylvain Ladoire, Victoria Ferrari, Lionnel Geoffrois, Hubert Curcio,
Frank Priou, Quentin Dominique Thomas, C�ecile Mione, Philippe Barth�el�emy, Florence Tantot,
Bernard Escudier, Sylvie Chabaud, Laurence Albiges, Constance Thibault; Hôpital Europ�een Georg-
es Pompidou, Assistance Publique-Hôpitaux de Paris, Paris, France; Centre L�eon B�erard, Lyon,
France; IUCT-Oncopôle Institut Claudius Regaud, Toulouse, France; Department of Medical Oncology,
Institut Paoli-Calmettes, Aix-Marseille Universit�e, CRCM, Marseille, France; Centre L�eon B�erard, Uni-
versity of Lyon I, Lyon, France; Centre Eug�ene Marquis, Rennes, France; Centre Hospitalier Universi-
taire de Bordeaux-Hôpital Saint-Andr�e, Bordeaux, France; Georges-François Leclerc Cancer Center,
Dijon, France; Center Antoine Lacassagne, Nice, France; Institut de Canc�erologie de Lorraine, Van-
doeuvre-L�es-Nancy, France; Centre François Baclesse, Caen, France; Centre Hospitalier de Vend�ee,
La Roche Sur Yon, France; Institut du Cancer de Montpellier, Montpellier University, Montpellier,
France; Universit�e Clermont-Ferrand, Clermont-Ferrand, France; Institut de Canc�erologie Strasbourg
Europe, Strasbourg, France; GETUG Group, Unicancer, Paris, France; Gustave Roussy, Villejuif,
France; Gustave Roussy Cancer Campus, Universit�e Paris-Saclay, Villejuif, France

Background: Bone metastases (BM) in renal cell carcinoma (RCC) are associated with a poor prognosis
based on retrospective studies in which patients were treated with antiangiogenic agents. Since the de-
velopment of immune checkpoint inhibitors, few data are available regarding the prognosis impact of
BM or the efficacy and safety of checkpoint inhibitors in patients with bones metastatic RCC. GETUG-
AFU26-NIVOREN (NIVOREN) is a French multicenter prospective study in which patients were treated
with nivolumab after failure of one or more antiangiogenic tyrosine kinase inhibitors. We therefore aim
to evaluate the impact of BM on prognosis, and the efficacy and safety of nivolumab in patients with
BM enrolled in NIVOREN trial. Methods: All adult patients with BM at inclusion were included in our
study. The primary endpoint of this ancillary study was overall survival (OS). Secondary endpoints were
progression-free survival (PFS), objective response rate (ORR), safety, and skeletal-related events
(SRE) in patients with BM. Clinical data were collected prospectively, except for SRE data which were
collected retrospectively in a complementary consent report form. Results: Among 720 patients treated
with nivolumab in the NIVOREN study, 194 had BM at inclusion. After a median follow-up of 23.9
months, the median OS was 17.9 months in patients with BM versus 26.1 months in patients without
BM (HR = 1.42 CI95% [1.13-1.79], p = 0.0023). After adjustment on sex, age, IMDC group and line
of treatments, the difference was not significant (HR = 1.24, CI95% [0.98-1.56], p = 0.0707). The
median PFS was shorter in patients with BM even after adjustment (2.8 versus 4.6 months, HR =
1.30 CI95% [1.08-1.56]), as well as the ORR (14.8% versus 23.3%). The safety profile was similar
between patients with or without BM at inclusion. The incidence of SRE in the BM population was
36% during the treatment period with nivolumab. A post-hoc analysis evaluating the impact of bone-
targeting agents in association with nivolumab on SRE incidence was performed. There was a statisti-
cally significant benefit in patients treated with bone-targeting agents on the incidence of SRE (OR =
0.367, CI95% [0.151-0.895], p = 0.0276). Conclusions: Nivolumab is associated with shorter OS,
PFS, and lower ORR in patients with BM. Our study confirms, in the era of immunotherapy that pa-
tients with BM are associated with poorer prognosis and suggests that association with bone-targeting
agents decreases the incidence of SRE. Clinical trial information: 2015-004117-24. Research Spon-
sor: UNICANCER.
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Immuno-oncology (IO) combinations +/- VEGF targeted therapy (VEGF TT) in patients
(pts) with advanced mit family translocation renal cell carcinomas (tRCC): Results
from an international multicenter study.

Omar Alhalabi, Jonathan Thouvenin, Sylvie Negrier, Yann-Alexandre Vano, Luca Campedel, Elshad
Hasanov, Ziad Bakouny, Andrew Warren Hahn, Mehmet Asim Bilen, Toni K. Choueiri,
Srinivas Raghavan Viswanathan, Kanishka Sircar, Laurence Albiges, Gabriel Malouf, Nizar M.
Tannir; The University of Texas MD Anderson Cancer Center, Houston, TX; Institut de Canc�erologie
Strasbourg Europe, Strasbourg, France; Departement of Medical Oncology, Centre L�eon B�erard, Uni-
versity Lyon I, Lyon, France; Department of Medical Oncology, Georges Pompidou Hospital, University
Paris Descartes, Paris, France; Department of Medical Oncology, Groupe Hospitalier Pitie-Salpetriere,
University Pierre and Marie Curie (Paris VI), Institut Universitaire de Cancerologie, Paris, France; Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; Lank Center for Genitourinary Oncology,
Dana-Farber Cancer Institute, Boston, MA; Department of Hematology and Medical Oncology, Emory
University School of Medicine, Atlanta, GA; Dana-Farber Cancer Institute, The Lank Center for Genito-
urinary Oncology, Boston, MA; Dana Farber Cancer Inst, Cambridge, MA; Gustave Roussy Cancer Cam-
pus, Universit�e Paris-Saclay, Villejuif, France; Department of Medical Oncology, Institut de
Canc�erologie de Strasbourg (ICANS), Strasbourg, France; UT MD Anderson Cancer Center, Houston,
TX

Background: IO combinations are standard of care for first-line therapy of clear-cell RCC; however, non-
clear cell histologies including tRCC were not included in the registrational trials. We previously re-
ported a modest efficacy (objective response rate [ORR] <20%) with IO monotherapy (PD-1 blockade)
in tRCC (Boil�eve et al, JITC. 2018). The efficacy of IO combinations +/- VEGF TT has not been re-
ported. Methods: This is a retrospective, international, multicenter study of pts with tRCC treated with
IO-IO or IO+VEGF TT at 11 centers in the US, France, and Belgium. Only pts with confirmed TFE3 or
TFEB translocation by fluorescent-in-situ hybridization (FISH) were included. ORR and progression-
free survival (PFS) were assessed by RECIST. Overall survival (OS) was assessed by Kaplan-Meier
methods. OS was measured from initiation of therapy till death or last follow up. We also assessed the
association between OS and baseline prognostic variables. Results: 29 patients with metastatic tRCC
were included in this analysis. Median age at starting therapy was 38 (IQR 27, 53) years. Female:Male
ratio was 0.9:1. FISH revealed a translocation involving TFE3 and TFEB in 22 and 7 patients, respec-
tively. Most frequent metastatic sites at diagnosis were lungs (76%), liver (52%), retroperitoneal aden-
opathy (48%), and bone (38%). IMDC risk at diagnosis was favorable (31%), intermediate (45%) and
poor (24%). Combinations of IO+VEGF TT and anti-PD1 (L1) + anti-CTLA-4 (IO+IO) were used in 11
and 18 pts, respectively. 17 (59%) pts received IO combinations as 1L, 7 (24%) pts as 2L and 5
(17%) pts as ≥3L. ORR in the IO+IO group was 1/18 (5.5%), while in IO+VEGF TT group was 4/11
(36%). For 20 (69%) pts, progressive disease was the best overall response. At a median follow-up of
12.9 months (mo), median PFS was 3.2 mo and median OS was 13.5 mo for all 29 pts (Table). Medi-
an PFS in the IO+IO group was 2.8 mo, and 5.4 mo in IO+VEGF TT group (HR=0.81, 95% CI: 0.35-
1.84). Conclusions: In this small retrospective study of tRCC, IO+IO therapy produced modest activity
based on low ORR and short PFS while IO+VEGF TT produced numerically higher ORR and longer
PFS. Insights into the biological basis of tRCC are necessary to develop more effective therapies for
this rare and aggressive RCC variant. Research Sponsor: None.

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

Objective response rate 4 (36) 1 (5.5) 5 (17) 0.05
Partial response 4 (36) 1 (5.5) 5 (17)
Stable disease 1 (9) 3 (17) 4 (14)
Progressive disease 6 (54) 14 (78) 20 (69)
Median PFS, mo 5.36 2.83 3.22 0.62, HR=0.81 (0.35-1.84)
Median OS, mo 13.71 13.47 13.5 0.88, HR=0.93 (0.33-2.59)

*avelumab/axitinib (n=2), nivolumab/cabozantinib (n=4), pembrolizumab/axitinib (n=2), atezolizumab/beva-
cizumab (n=2), nivolumab/axitinib (n=1) **nivolumab/ipilimumab (n=17) and durvalumab/tremelimumab
(n=1)
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Randomized phase II study to assess the efficacy and tolerability of sunitinib by dose
administration regimen in anti-angiogenic naïve patients with metastatic renal cell
carcinoma (mRCC): Final analysis of SURF study.

Antoine Thiery-Vuillemin, Gwenaelle Gravis, Friederike Schl€urmann, Emmanuelle Bompas,
Frederic Rolland, Marine Gross-Goupil, Yann-Alexandre Vano, Aline Guillot, Philippe Barth�el�emy,
Charlotte Joly, Mathieu Laramas, Louis-Marie Dourthe, Tristan Maurina, H�el�ene Gauthier, Kristell
Taillandy, Aurelia Meurisse, Dewi Vernerey, Laurence Albiges; Medical Oncology Department, CHRU
Jean Minjoz, Besançon, France; Institut Paoli Calmettes, Marseille, France; Medical Oncology, C.H.U
Augustin Morvan - Brest University Hospital, Brest, France; Institut de Canc�erologie de l’Ou, Nantes,
France; Institut de Canc�erologie de l’Ouest, Department of Medical Oncology, Saint-Herblain, France;
Centre Hospitalier Universitaire de Bordeaux-Hôpital Saint-Andr�e, Bordeaux, France; Department of
Medical Oncology, Georges Pompidou Hospital, University Paris Descartes, Paris, France; Institut de
Cancerologie Lucien Neurwith, Saint-Etienne, France; Institut de Canc�erologie Strasbourg Europe,
Strasbourg, France; Oncology Department, Hôpital Henri Mondor, APHP, Cr�eteil, France; Grenoble
University Hospital, Grenoble, France; Clinique Sainte-Anne, Strasbourg, France; Medical Oncology,
HNFC, Trevenans, France; Hôpital Saint-Louis, Paris, France; Chd-Vendee, La Roche Sur Yon, France;
Methodology and Quality of Life Unit, Department of Oncology University Hospital, Besancon, France;
Methodology and Quality of Life Unit in Oncology, Department of Oncology, University Hospital of Be-
sancon, Besançon, France; Gustave Roussy Cancer Campus, Universit�e Paris-Saclay, Villejuif, France

Background: SUN is approved in mRCC setting at the dose of 50mg daily for 4 weeks followed by 2
weeks rest (4/2 schedule). The 4/2 schedule often requires dose modifications for toxicity. Current rec-
ommendation is to reduce the dose to 37.5mg per day. Alternative schedules (2 weeks of treatment
followed by one-week rest (2/1 schedule) have shown promising results. SURF trial evaluated prospec-
tively schedule 2/1 when toxicity occurs. Methods: SURF [NCT02689167] is a prospective, non-com-
parative randomized study. Patients (pts) with mRCC (clear cell) were included at SUN initiation.
When a dose adjustment of SUN was required, patients were randomized between 4/2 schedule at
37.5mg daily and experimental 2/1 schedule at 50mg daily. Primary objective was to assess duration
of SUN treatment among the 73 first evaluable pts. Overall 226 pts were enrolled with 133 random-
ized. All other analyses are shown for the 133 randomized patients. Results: Pts were 75.2% males,
with a median age 63.7 years for 94% with a Karnofsky ≥ 80%. Of them, 54.9% had partial/total ne-
phrectomy. IMDC risk score was favourable (45.1%), intermediate (46.6%) or poor (8.3%). Pts char-
acteristics were well balanced between 2 arms. Metastatic sites were lungs (60.5%), bones (16.3%),
lymph nodes (15.5%). At 6 months, 48 patients (65.8%) of the 2/1 schedule were still on treatment
(above predefined threshold for positivity). Other data are listed on the table. No new safety signal was
identified. Permanent SUN discontinuation due to toxicity was 22.2% in control arm vs 12.3% in ex-
perimental arm. Conclusions: SURF is the largest prospective randomised trial evaluating two different
SUN schedules modifications in mRCC in case of toxicity. This positive trial confirms the role of adapt-
ing SUN to a 2/1 schedule rather than reducing SUN dose to the classical 4/2 schedule. Clinical trial
information: NCT02689167. Research Sponsor: Pfizer.

overall
population
n = 133

control arm (4/2
schedule)
n = 50

experimental arm (2/1
schedule)
n = 83

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

52.6% [44.8-
61.8]

22.4% [16.3-
30.7]

38.0% [26.7-
54.1]

18.0% [10.0-
32.5]

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

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

62.1% [54.4-
71.0]

32.0% [24.8-
41.1]

53.1% [40.8-
69.1]

30.0% [19.4-
46.2]

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

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

88.7% [83.5-
94.3]

75.7% [68.6-
83.6]

84.0% [74.4-
94.8]

69.5% [57.8-
83.7]

91.6% [85.8-97.7]
79.4% [70.8-89.0]
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The role of cytoreductive nephrectomy and systemic therapy in the management of
tumor thrombus in patients with metastatic renal cell carcinoma.

Abhenil Mittal, Esmail Mutahar Al-Ezzi, Xuan Li, Brooke Wilson, Pavlina Spiliopoulou, Srikala S.
Sridhar, Nazanin Fallah-Rad, Peter W. M. Chung, Robert James Hamilton, Aaron Richard Hansen;
Division of Medical Oncology & Hematology, Department of Medicine, Princess Margaret Cancer Cen-
tre and University of Toronto, Toronto, ON, Canada; Division of Medical Oncology and Hematology,
Princess Margaret Cancer Centre, University Health Network, University of Toronto, Toronto, ON, Cana-
da; Department of Biostatistics, Princess Margaret Cancer Centre, Toronto, ON, Canada; Division of
Medical Oncology and Hematology, Princess Margaret Cancer Centre, University Health Network, To-
ronto, ON., Toronto, ON, Canada; Division of Medical Oncology and Hematology, Princess Margaret
Cancer Centre, University Health Network, Toronto, ON, Canada; Cancer Clinical Research Unit, Prin-
cess Margaret Cancer Centre, Toronto, ON, Canada; Radiation Medicine Program, Princess Margaret
Cancer Centre, University Health Network, Toronto, ON, Canada; Princess Margaret Cancer Centre,
University of Toronto, Toronto, ON, Canada

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

Summary table.

TT with CN (N=46) TT without CN (N=18)

Median Age 57.1 (33.2-76.5) 61.4 (43.7-79.6)
M:F 34:12 15:3
IMDC

1. Favorable
2. Intermediate/Poor

3
43

0
18

Histology
1. Clear cell
2. Non clear cell

30
16

15
3

Anticoagulation received 23 7
Systemic therapy

Targeted therapy
Immunotherapy
chemotherapy

39
5
2

17
0
1

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

20
7
7
9
3

11
0
2
2
1
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Efficacy of tyrosine kinase inhibitors (TKI) after combination ipilimumab plus
nivolumab (I/N) in metastatic clear cell renal cell carcinoma (ccmRCC) patients:
Results from the Canadian Kidney Cancer Information System (CKCis).

Austin Kalirai, Isaiah Joy, Sunita Ghosh, Christian K. Kollmannsberger, Aaron Richard Hansen,
Myuran Thana, Jeffrey Graham, Daniel Yick Chin Heng, Vincent Castonguay, Georg A. Bjarnason,
Rodney H. Breau, Anil Kapoor, Frederic Pouliot, Lori Wood, Naveen S. Basappa; University of
Queensland, Brisbane, QLD, Australia; University of Alberta, Edmonton, AB, Canada; Cross Cancer In-
stitute/University of Alberta, Edmonton, AB, Canada; Department of Medicine, British Columbia Can-
cer Agency, University of British Columbia, Vancouver, BC, Canada; Division of Medical Oncology and
Hematology, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; Dal-
housie University, Halifax, NS, Canada; University of Manitoba, Winnipeg, MB, Canada; Tom Baker
Cancer Center, University of Calgary, Calgary, AB, Canada; Hotel Dieu de Quebec, Quebec, QC, Cana-
da; Sunnybrook Research Institute, Toronto, ON, Canada; University of Ottawa, Ottawa, ON, Canada;
Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; Cancer Research Center, Cen-
tre Hospitalier Universitaire (CHU) de Qu�ebec-Universit�e Laval, Qu�ebec City, QC, Canada; Queen Eliz-
abeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; Cleveland Clinic,
Cleveland, OH

Background: The use of I/N is a proven first-line option for patients with intermediate/poor IMDC prog-
nostic criteria. The use of vascular endothelial growth factor inhibitors such as sunitinib have shown
activity in the treatment of ccmRCC, but their effectiveness post I/N needs better characterization.
This study aims to demonstrate the efficacy of sunitinib, and other TKI agents post I/N in ccmRCC in a
real world setting.Methods: Patients with ccmRCC who had received I/N and were subsequently treated
with TKI between Jan 1, 2011 and December 31, 2019 were identified from CKCis. Time to treatment
failure (TTF – time from start of first subsequent TKI to discontinuation for any reason) and overall sur-
vival (OS) – time from first subsequent TKI to death) were calculated using the Kaplan-Meier method.
Cox regression was performed to adjust for IMDC criteria. RECIST criteria was used to determine best
overall response (ORR) of TKI radiographically. Results: 64 patients were treated with TKI post I/N.
Characteristics and outcomes are listed in the table. Of the second-line TKI patients, 51 received suni-
tinib, 10 received pazopanib and 3 received other TKI. Reasons for second-line TKI discontinuation
are: 28% toxicity, 34% progression, 7% other reasons while 31% remain on treatment. Median fol-
low-up time was 12.9m. ORR for second-line TKI overall and second-line sunitinib was 30.0% and
29.4%, respectively. Conclusions: These data show that TKI are active after I/N in ccmRCC. TTF may
underestimate PFS due to the large number of patients discontinuing treatment for toxicity and not
progression. Efficacy of second-line TKI post I/N in this dataset is similar that of first-line sunitinib
from recent randomized phase III trials, suggesting that there may be no significant loss of TKI activity
after having received first-line I/N. Overall, these data support the use of TKI after I/N. Research Spon-
sor: BMS, Eisai, EMD Serono, GSK, Ipsen, Pfizer, Merck, Novartis and Roche. There is no direct role or
influence from this funding on this work.

Second-line TKI Second-line sunitinib

Total N 64 51
Median Age (years) 63 64
Male 78% 77%
IMDC Prognosis Group
Good 3% 2%
Intermediate 48% 53%
Poor 39% 35%
TTF (m) (95% CI) 6.21 (3.68-12.6) 5.98 (3.48-11.8)
OS (m) (95% CI) 21.7 (9.49-NR) 20.1 (9.07-NR)
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A phase II study of talazoparib and avelumab in VHL deficient clear cell renal cell
carcinoma.

Ritesh Kotecha, Chung-Han Lee, Deaglan Joseph McHugh, Chloe Dadoun, Andrea Knezevic,
Maria Isabel Carlo, Emily Feld, Natalie Shapnik, Neil J. Shah, Darren R. Feldman, Robert J.
Motzer, Martin H Voss; Memorial Sloan Kettering Cancer Center, New York, NY

Background: VHL inactivation may lead to impairments in the DNA damage response pathway and in-
creased replication stress, which consequently can increase the genomic instability of clear cell renal
cell carcinoma (RCC). Other molecularly driven RCC subtypes including FH and SDH deficient RCC
show impaired DNA repair through oncometabolite accumulation. Synthetic lethality with PARP inhibi-
tors (PARPi) has been suggested in preclinical models, and PARPi may potentiate the effects of im-
mune checkpoint blockade (ICB) therapy. Methods: We conducted a single center, investigator-
initiated phase II trial to evaluate combined PARPi + PD-L1 inhibition in two genomically selected ad-
vanced RCC cohorts: 1) VHL altered RCC; 2) FH, SDH-RCC and renal medullary carcinoma. For Cohort
1, patients had to have previously been treated with VEGFR TKI and ICB therapy with maximum 3 prior
lines of therapy. Patients received talazoparib 1mg daily plus avelumab 800mg IV every 14 days. The
primary endpoint was objective response rate (ORR) by iRECIST, and secondary endpoints included
progression-free survival (PFS), safety and tolerability. Results from Cohort 1 are reported here. Re-
sults: From 2019-2021, 10 advanced RCC patients were enrolled per the first stage of a Simon 2-stage
design for cohort 1. The median age was 63 years (R: 42-71), and median number of prior therapies
was 2 (R: 1-3). All patients had VHL loss detected by tissue NGS sequencing via MSK-IMPACT, and
3/10 (30%) of patients had co-occurring somatic or germline alterations in DDR specific genes. No ob-
jective tumor responses were seen, and the disease control rate was 60% (6/10) with those patients
achieving stable disease as best response. All patients experienced disease progression and the medi-
an PFS was 3.6 months (95% CI 1.4-4.9). Adverse events were in keeping with reported toxicities for
individual agents without emerging safety signals. Conclusions: This is the first clinical study of combi-
nation PARPi and ICB therapy in advanced clear cell RCC. In our cohort of VHL deficient TKI/ICB re-
fractory RCC, the study did not meet its pre-defined efficacy threshold to continue enrollment, and our
results do not support further study of this regimen in this population. Exploratory efforts to evaluate
this treatment approach in other biomarker selected populations of RCC, including cohort 2 of this
study, are ongoing. Clinical trial information: NCT04068831. Research Sponsor: This research was fi-
nancially supported by Pfizer, as part of an alliance between Pfizer and the healthcare business of
Merck KGaA, Darmstadt, Germany.
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Association of adrenal metastases with outcomes in patients with metastatic clear cell
renal cell carcinoma (mccRCC) treated with nivolumab in the GETUG-AFU-26
NIVOREN phase II trial.

Emilien Billon, C�ecile Dalban, Stephane Oudard, Christine Chevreau, Brigitte Laguerre, Philippe
Barth�el�emy, Delphine Borchiellini, Lionnel Geoffrois, Sylvie Negrier, Florence Joly, Antoine Thiery-
Vuillemin, Marine Gross-Goupil, Frederic Rolland, Frank Priou, Hakim Mahammedi, Florence
Tantot, Bernard Escudier, Sylvie Chabaud, Laurence Albiges, Gwenaelle Gravis; Institut Paoli-Calm-
ettes, Marseille, France; Centre L�eon B�erard, Lyon, France; Hôpital Europ�een Georges-Pompidou, Par-
is, France; IUCT-Oncopôle Institut Claudius Regaud, Toulouse, France; Centre Eug�ene Marquis,
Rennes, France; Institut de Canc�erologie Strasbourg Europe, Strasbourg, France; Centre Antoine La-
cassagne, Universit�e Côte d’Azur, Nice, France; Institut de Canc�erologie de Lorraine, Centre Alexis
Vautrin, Vandoeuvre-L�es-Nancy, France; Departement of Medical Oncology, Centre L�eon B�erard, Uni-
versity Lyon I, Lyon, France; Department of Medical Oncology, Centre François Baclesse, Caen,
France; University Hospital Jean Minjoz, Besançon, France; Centre Hospitalier Universitaire de Bor-
deaux-Hôpital Saint-Andr�e, Bordeaux, France; Institut de Canc�erologie de l’Ouest, Department of
Medical Oncology, Saint-Herblain, France; CHD Vendee-Hopital Les Oudairies, La Roche-Sur-Yon,
France; Centre Jean Perrin, Clermont-Ferrand, France; GETUG Group, Unicancer, Paris, France; Gus-
tave Roussy, Villejuif, France; Gustave Roussy Cancer Campus, Universit�e Paris-Saclay, Villejuif,
France; Institut Paoli-Calmettes Aix-Mareseille Universit�e, Marseille, France

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

Cox regression model for OS.

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

Adrenal metastasis <.0001
Yes (vs no) 91/150 1.65 (1.29-2.10)
Sex 0.6757
Female (vs male) 75/159 0.95 (0.73-1.23)
Age 0.0011
≥ 70 y/o (vs < 70y/o) 112/202 1.46 (1.16-1.84)
IMDC prognostic <.0001
Intermediate (vs Favorable) 186/399 2.07 (1.45-2.97)
Poor (vs Favorable) 121/179 4.54 (3.11-6.61)
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Early primary tumor response in metastatic RCC patients treated with immune
checkpoint inhibitors-based combinations.

Chiara Ciccarese, Davide Bimbatti, Francesco Atzori, Adele Bonato, Sarah Scagliarini, Ilaria
Pellegrini, Sergio Bracarda, Ugo De Giorgi, Cristina Masini, Matteo Santoni, Francesco Massari,
Sebastiano Buti, Alessandra Damassi, Ilaria Zampiva, Alessandro Strusi, Ileana Sparagna,
Sara Elena Rebuzzi, Giampaolo Tortora, Roberto Iacovelli; Oncology Unit, Fondazione Policlinico
Universitario "A. Gemelli" IRCCS, Catholic University of Rome, Rome, Italy; Medical Oncology 1 Unit,
Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Medical Oncology De-
partment, University Hospital, University of Cagliari, Monserrato, Italy; Azienda Ospedaliero Universi-
taria Pisana, UO Oncologia Medica 2, Pisa, Italy; Department of Oncology, Cardarelli Hospital, Naples,
Italy; Dipartimento di Oncologia Medica Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy;
Azienda Ospedaliera S. Maria, Terni, Italy; IRCCS Istituto Romagnolo per lo Studio dei Tumori (IRST)
"Dino Amadori", Meldola, Italy; AUSL/IRCCS di Reggio Emilia, Reggio Emilia, Italy; Medical Oncology
Unit, Macerata General Hospital, Macerata, Italy; Policlinico Sant’Orsola Malpighi, Bologna, Italy;
Medical Oncology Unit, University Hospital of Parma, Parma, Italy; Academic Unit of Medical Oncolo-
gy, IRCCS Ospedale Policlinico San Martino, Genoa, Italy; University of Verona, Verona, Italy; Fonda-
zione Policlinico Agostino Gemelli IRCCS-Universit�a Cattolica del Sacro Cuore, Rome, Italy; Universit�e
Cattolica S Cuore, ROMA, Italy; Medical Oncology Unit 1, IRCCS Ospedale Policlinico San Martino,
Department of Internal Medicine and Medical Specialties (Di.M.I.), University of Genoa, Genoa, Italy

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

Characteristics
N+I

% (N = 34)
P/A

% (N = 39) p

KPS < 80 28.2 29.4 0.91
Sarcomatoid component 10.3 12.9 0.73
Histology

ccRCC
nccRCC

75.7
24.3

85.3
14.7

0.29

> 2 metastatic sites 53.8 44.1 0.41
PT-related symptoms 43.6 35.3 0.47
IMDC group

Intermediate
Poor

48.7
51.3

61.8
38.2

0.26

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

88.5 mm
(IQR 67.5-100.0)

0.079

Median PT volume 369.1 cm3

(IQR 130.9–838.6)
362.9 cm3

(IQR 163.0-524.0)
0.094

EPTR
PR
SD
PD

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

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

0.31
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Final overall survival analysis and organ-specific target lesion assessments with two-
year follow-up in CheckMate 9ER: Nivolumab plus cabozantinib versus sunitinib for
patients with advanced renal cell carcinoma.

Thomas Powles, Toni K. Choueiri, Mauricio Burotto, Bernard Escudier, Maria Teresa Bourlon,
Amishi Yogesh Shah, Cristina Su�arez, Alketa Hamzaj, Camillo Porta, Christopher Hocking,
Elizabeth R Kessler, Howard Gurney, Yoshihiko Tomita, Jens Bedke, Joshua Zhang, Burcin Simsek,
Christian Scheffold, Andrea B. Apolo, Robert J. Motzer; Barts Cancer Institute, Cancer Research UK
Experimental Cancer Medicine Centre, Queen Mary University of London, London, United Kingdom;
Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospi-
tal, and Harvard Medical School, Boston, MA; Bradford Hill Clinical Research Center, Santiago, Chile;
Gustave Roussy, Villejuif, France; Urologic Oncology Clinic, Instituto Nacional de Ciencias M�edicas y
Nutrici�on Salvador Zubir�an, Mexico City, DF, Mexico; MD Anderson Cancer Center, Houston, TX; Vall
d�Hebron Institute of Oncology (VHIO), Hospital Universitari Vall d�Hebron, Vall d�Hebron Barcelona
Hospital Campus, Barcelona, Spain; Ospedale San Donato, Istituto Toscano Tumori, Arezzo, Italy; Uni-
versity of Pavia, Pavia, Italy; Lyell McEwin Hospital, Elizabeth Vale, SA, Australia; University of Colora-
do Cancer Center Anschutz Medical Campus, Aurora, CO; Westmead Hospital and Macquarie
University Hospital, Sydney, NSW, Australia; Niigata University Graduate School of Medical and Den-
tal Sciences, Niigata, Japan; Eberhand Karls University T€ubingen, T€ubingen, Germany; Bristol Myers
Squibb, Princeton, NJ; Exelixis, Inc., Alameda, CA; National Cancer Institute, National Institutes of
Health, Bethesda, MD; Memorial Sloan Kettering Cancer Center, New York, NY

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

TL organ site Lung Lymph node Kidney Liver

Arm; n
N+C;
158

SUN;
183

N+C;
121

SUN;
113

N+C;
73

SUN;
74

N+C;
44

SUN;
39

Median sum of diameters of TLs by organ site at
BL, mm

29 32 38 35 92 93 55 65

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

91
76

76
46

88
74

73
48

89
45

72
30

73
48

54
33

BL, baseline; TL, target lesion.
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Treatment outcomes in patients (pts) with metastatic renal cell carcinoma (mRCC)
with sarcomatoid and/or rhabdoid (S/R) features after progressive disease (PD) on
immune checkpoint therapy (ICT): The MD Anderson Cancer Center experience.

Andrew Warren Hahn, Paul Vincent Viscuse, Devaki Shilpa Surasi, Tharakeswara Bathala,
Andrew James Wiele, Michael W Starbuck, Matthew T Campbell, Amishi Yogesh Shah, Eric
Jonasch, Jianjun Gao, Omar Alhalabi, Kanishka Sircar, Nizar M. Tannir, Pavlos Msaouel; The Uni-
versity of Texas MD Anderson Cancer Center, Houston, TX; University of Texas MD Anderson Cancer
Center, Houston, TX; MD Anderson Cancer Center, Houston, TX; UT MD Anderson Cancer Center,
Houston, TX; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson
Cancer Center, Houston, TX

Background: S/R mRCC is an aggressive disease that is associated with improved response to ICT.
Studies performed prior to the approval of ICT demonstrated poor outcomes of S/R RCC with VEGF tar-
geted therapies (TT). Here, we report outcomes of pts with S/R mRCC treated with VEGF TT after PD
on ICT. Methods:We retrospectively reviewed the records of pts with mRCC with sarcomatoid (S), rhab-
doid (R), or sarcomatoid plus rhabdoid (S+R) features who received VEGF TT after PD on ICT. Clinical
endpoints of interest were time on VEGF TT and OS from treatment initiation. Directed acyclic graphs
were used to identify confounders for adjustment in regression models. Hazard ratios (HR) and 95%
confidence intervals (95% CI) were calculated using multivariable Cox regression. Multivariable mod-
els adjusted for epithelial histology, IMDC risk, prior VEGF TT, and inclusion of cabozantinib in the
post-ICT VEGF TT regimen. Results: 57 pts with metastatic S/R RCC (52 with clear cell and 5 with
non-clear cell histology) received a VEGF TT after PD on ICT. 46% of pts received a VEGF TT prior to
ICT. After PD on ICT, 67% of pts had IMDC intermediate-risk disease; the most commonly used VEGF
TT were cabozantinib (44%), either sunitinib, pazopanib, or axitinib (24%), and a VEGF TT in combi-
nation with an ICT (21%). Pts with R RCC had significantly longer time on VEGF TT compared with S
RCC (adjusted HR = 0.45, 95% CI 0.21-0.94, p = 0.034), whereas the OS comparison was inconclu-
sive (adjusted HR = 0.77, 95% CI 0.36-1.62, p = 0.486). IMDC risk classification following ICT pro-
gression was predictive of OS (adjusted HR = 2.22, 95% CI 1.07-4.61, p = 0.032), whereas, its
association with time on VEGF TT was less conclusive (adjusted HR = 1.78, 95% CI 0.88-3.60, p =
0.107). Conclusions: Patients with S/R mRCC derive clinical benefit from VEGF TT after progression on
ICT, and it is similar to the benefit previously described for patients without S/R features. Our findings
suggest that the type of S/R features present and IMDC risk score inform the clinical benefit that VEGF
TT will produce in this setting. Research Sponsor: None.

S mRCC
(n = 29)

R mRCC
(n = 19)

S+R mRCC
(n = 9)

Median time on VEGF TT
(95% CI)

6.1 months (m)
(4.0-8.2)

15.6 m
(1.1-30.2)

6.1 m
(5.4-6.8)

Median OS from VEGF TT initiation
(95% CI)

23.8 m
(16.3-31.1)

28.6 m
(22.1-35.2)

35.2 m
(15.4-55.0)
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Efficacy and safety of nivolumab plus ipilimumab (N+I) versus sunitinib (S) for first-
line treatment of patients with advanced sarcomatoid renal cell carcinoma (sRCC) in
the phase 3 CheckMate 214 trial with extended 5-year minimum follow-up.

Nizar M. Tannir, Sabina Signoretti, Toni K. Choueiri, David F. McDermott, Robert J. Motzer, Saby
George, Thomas Powles, Frede Donskov, Scott S. Tykodi, Sumanta K. Pal, Saurabh Gupta, Chung-
Wei Lee, M. Brent McHenry, Brian I. Rini; UT MD Anderson Cancer Center, Houston, TX; Brigham
and Women’s Hospital, Dana-Farber Cancer Institute, and Harvard Medical School, Boston, MA; Lank
Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospital, and
Harvard Medical School, Boston, MA; Beth Israel Deaconess Medical Center, Dana-Farber/Harvard
Cancer Center, Boston, MA; Memorial Sloan Kettering Cancer Center, New York, NY; Roswell Park Can-
cer Institute, Buffalo, NY; Barts Cancer Centre, Queen Mary University of London, London, United
Kingdom; Aarhus University Hospital, Aarhus, Denmark; University of Washington and Fred Hutchin-
son Cancer Research Center, Seattle, WA; City of Hope, Duarte, CA; Bristol Myers Squibb, Princeton,
NJ; Vanderbilt University Medical Center, Nashville, TN

Background: sRCC is an aggressive histologic growth pattern in RCC with a poor prognosis and limited
therapeutic options. First-line N+I provided efficacy benefits over S in patients (pts) with sRCC and in-
termediate/poor (I/P)-risk disease at 42 months follow-up. Here, we report an exploratory post hoc
analysis of N+I vs S in pts with I/P-risk and sRCC with long-term follow-up of 5 years. Methods: Pts
with clear cell advanced RCC were randomized 1:1 to N 3 mg/kg plus I 1 mg/kg every 3 weeks � 4,
then N 3 mg/kg every 2 weeks vs S 50 mg once daily (4 weeks; 6-week cycles). Pts with sRCC were
identified via independent central pathology review of archival tumor tissue or histological classifica-
tion per local pathology. Outcomes in pts with sRCC were not prespecified. Endpoints in pts with sRCC
and IMDC I/P risk included overall survival (OS), progression-free survival (PFS) per independent radi-
ology review, and objective response rate (ORR) per RECIST v1.1. Outcomes were also assessed per
baseline tumor PD-L1 expression level (≥1% vs <1%). Safety outcomes used descriptive statistics. Re-
sults: Of 1096 randomized pts in CheckMate 214, 139 I/P-risk pts with sRCC were identified (N+I,
n = 74; S, n = 65). Of all treated pts, 9 of 73 (12%) in the N+I arm vs zero of 65 in the S arm re-
mained on treatment. The primary reason for discontinuation was disease progression (N+I, 37%; S,
71%). OS continued to favor N+I vs S (HR 0.46 [95% CI 0.29–0.71]; P = 0.0004; table). PFS benefit
with N+I vs S was similarly maintained (HR 0.50 [95% CI 0.32–0.80; P = 0.0036]). Additionally,
ORR was higher (61% vs 23%; P < 0.0001), median duration of response was longer (NR vs 25
months), and more pts had complete responses (23% vs 6%) with N+I vs S, respectively. Efficacy was
better with N+I vs S regardless of PD-L1 expression, yet the degree of OS, PFS, and ORR benefits with
N+I was greater for pts with PD-L1 ≥ 1% (Table). No new safety signals emerged in either arm. Conclu-
sions: N+I showed clinically meaningful benefits in long-term OS, PFS, and the frequency and depth
of response vs S in previously untreated pts with sRCC and I/P-risk disease, supporting N+I as a pre-
ferred first-line therapy in this population. Clinical trial information: NCT02231749. Research Spon-
sor: Bristol Myers Squibb.

All Tumor PD-L1 ≥ 1% Tumor PD-L1 < 1%

N+I
(N = 74)

S
(N = 65)

N+I
(N = 36)

S
(N = 33)

N+I
(N = 35)

S
(N = 29)

mOS (95% CI), mo 49 (25–NE) 14 (9–23) NR (30–NE) 21 (9–41) 40 (19–NE) 14 (6–20)
OS probability ≥5 y

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

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

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

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

Partial response, %
23
38

6
17

25
44

9
15

23
31

3
17

aMinimum follow-up NR; zero pts at risk at 5 y. m, median; NE, not estimable; NR, not reached.

RENAL CELL CANCER

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

http://clinicaltrials.gov/show/NCT02231749
http://abstracts.asco.org


353 Poster Session

A systematic review of immune checkpoint inhibitors (ICI) in non-clear cell renal cell
cancer (nccRCC) subtypes.

Ana Filipa Reis, Thomas A Odeny, Diana Sim~ao, Mario Fontes-Sousa, Ysel Chiara Vina Rodrigues,
Channing Judith Paller, Pedro C. Barata; Centro Hospitalar Universit�ario de Lisboa Central-Medical
Oncology Department, Lisbon, Portugal; University of Missouri Kansas City, Kansas City, MO; Centro
Hospitalar Universit�ario de Lisboa Central, Medical Oncology Department, Lisbon, Portugal; Medical
Oncology Department, Hospital CUF Tejo, Lisbon, Portugal; Centro Hospitalar Universit�ario de Lisboa
Central - Medical Oncology Department, Lisbon, Portugal; Johns Hopkins University School of Medi-
cine, Baltimore, MD; Tulane School of Medicine, New Orleans, LA

Background: ICI were approved for advanced RCC treatment either alone or combined with another ICI
or a tyrosine kinase inhibitor. While most trial data derive from clear cell (cc) histology, the differential
activity of ICI in nccRCC subtypes is not entirely known. The aim of this analysis is to summarize the
reported activity of ICI-based therapies in ncc-subtypes or in tumors with sarcomatoid/rhabdoid fea-
tures. Methods: A systematic literature search following PRISMA guidelines was performed. PubMed,
GoogleScholars and ASCO Database were searched for the key-words “renal cell cancer” and “immune
check point inhibitors” and equivalents. Publications between July 2016 - July 2021 were considered.
All original articles reporting outcomes of ICI in at least 5 patients with an advanced nccRCC were eli-
gible. Case reports, reviews, out of scope publications and articles with no full text available were ex-
cluded. Results: This study included a total of 14 publications, mostly case series except one phase II
and one phase IIIb/IV trial. The table below summarizes the different histological subtypes included in
these studies, more frequently papillary (10-88%), chromophobe (0-34%) and unclassified
(4-27.5%) RCC. As for first line (L), ICI monotherapy elicited an overall response ratio (ORR) of
5-26.7%, a median progression free survival (mPFS) of 2.2-4.2 months (m) and a median overall sur-
vival (mOS) of 16.3-28.9m. ICI combination therapy associated with a higher ORR of 14.2-33%, a
mPFS of 2.4-8.3m and a mOS not reached (NR). In ≥2ndL, ICI alone elicited an ORR of 9.4-22.6%, a
mPFS of 3.5-7.1m and a mOS of 11.6m-NR. ICI combination therapy was superior, with a reported
ORR of 31-44.4%, a mPFS of 4.3-5.6m and a mOS NR. Overall, ICI therapy elicited a higher ORR in
papillary tumors (5-50%). Unclassified RCC response was more variable (0-66.7%). Chromophobe tu-
mors had a lower ORR of 0-20%. ICI therapy outcomes among nccRCC with sarcomatoid/rhabdoid fea-
tures were of an ORR of 0-42.1%, a mPFS of 2.3-6.9m and a mOS of 25.5m–NR. Nonetheless,
outcomes were inferior in ncc comparing to cc tumors. Conclusions: The observed activity of ICI-based
therapies was heterogenous among nccRCC subtypes. Combination regimens, papillary subtype and
sarcomatoid/rhabdoid features were associated with higher responses. These findings might help treat-
ment decisions and require further validation. Research Sponsor: None.

Histology Papillary Chromophobe Unclassified Translocation
Collecting

Duct Medullary MTSCC AC MITF
Sarcomatoid
Rhabdoid

N� Studies 11 9 8 7 3 3 3 1 1 5

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

Range PFS m 2.4-9.7 3.0-4.3 2.8-5.5 - - - - - 2.5 2.3-6.9

Range OS m 3.6-
17.6

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

AC- Adenocarcinoma MITF- micrcophthalmia transcription factor family translocation; MTSCC- mucinous tu-
bular and spindle cell carcinoma.
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Does concurrent COX inhibition and immune checkpoint blockade improve clinical
outcomes in patients with metastatic renal cell carcinoma (mRCC)?

Premsai Kumar, Yumeng Zhang, Jiannong Li, Brandon J. Manley, Jad Chahoud, Philippe E. Spiess;
Morsani College of Medicine, Univeristy of South Florida, Tampa, FL; Hematology/Oncology Fellow-
ship, Moffitt Cancer Center, Tampa, FL; H. Lee Moffitt Cancer Center & Research Institute, Tampa,
FL; Department of Genitourinary Oncology, H. Lee Moffitt Cancer Center & Research Institute, Tampa,
FL; University of Texas MD Anderson Cancer Center, Houston, TX; Moffitt Cancer Center & Research
Institute, Tampa, FL

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

Clinical Factors

TTP OS

Univariate Multivariate Univariate Multivariate
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Group COXi+ICI 1.38 (0.98,
1.94)

1.33 (0.89,
1.98)

1.05 (0.69,
1.59)

1.12 (0.67,
1.87)

KPS < 80% 2.11 (1.24,
3.59)

1.47 (0.73,
2.97)

3.88 (2.20,
6.84)

1.53 (0.68,
3.43)

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

1.98 (1.02,
3.83)

0.79 (0.36,
1.75)

Systemic
Treatment

< 1 year from initial
diagnosis

1.00 (0.71,
1.41)

- 0.99 (0.65,
1.51)

-

NTL ratio 1.18 (1.11,
1.25)

1.16 (1.08,
1.24)

1.19 (1.12,
1.26)

1.16 (1.08,
1.26)

# of prior lines 0 reference - - -
1 1.56 (1.01,

2.42)
1.43 (0.88,

2.33)
1.23 (0.70,

2.17)
0.86 (0.44,

1.68)
2 1.71 (1.06,

2.77)
1.28 (0.74,

2.20)
2.06 (1.16,

3.69)
1.12 (0.56,

2.21)
3+ 1.82 (1.10,

3.02)
1.05 (0.56,

1.96)
2.08 (1.13,

3.84)
1.21 (0.57,

2.59)
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Assessing physician prescribing behaviors in first-line (1L) advanced renal cell
carcinoma (aRCC): A case-based study.

Ajeet Gajra, Yolaine Jeune-Smith, Ulka N. Vaishampayan, Skyler Rupard; Cardinal Health, Dublin,
OH; University of Michigan Cancer Center, Detroit, MI

Background: Over the past decade, immune checkpoint inhibitors (ICIs) have become foundational to
aRCC management. Tyrosine kinase inhibitors (TKIs) remain a mainstay, resulting in the potential for
ICI/TKI combination regimens. Four ICI/TKI combinations (pembrolizumab/axitinib [PA], nivolumab/
cabozantinib [NC], pembrolizumab/lenvatinib [PL], and avelumab/axitinib [AA]) have shown promising
results compared to single-agent sunitinib in randomized clinical trials (KEYNOTE-426 [KN426],
CheckMate 9ER [CM9ER], CLEAR, and JAVELIN RENAL 101 [JR101], respectively); national guide-
lines recommend them as 1L options. Further, an ICI-based regimen of nivolumab/ipilumumab (NI) is
a treatment option for poor-risk RCC based on CheckMate 214 (CM214) results. We sought to under-
stand how community oncologists perceive data from these trials and what aspects influence their clin-
ical decisions. Methods: In May 2021, medical oncologists experienced in treating aRCC were
presented with key results from these trials and 2 clinical vignettes. Treatment preferences and rea-
sons for decisions were captured via an audience response system. Responses were aggregated and an-
alyzed using descriptive statistics. Results: A total of 103 U.S. medical oncologists participated; most
risk-stratify their patients with either IMDC (44%), MSKCC (34%), or both (14%). When presented
with simulated case studies, most (76%) indicated they are not likely to order PD-L1 testing, yet 81%
will treat with an ICI-based regimen. Participants are more likely to prescribe ICI/TKI over ICI/ICI (65%
vs 47%) in favorable-risk aRCC. Yet in poor-risk RCC, they are more likely to prescribe ICI/ICI over ICI/
TKI (52% vs 15%). Among ICI/TKI regimen, participants showed a small preference toward PA over
NC for both the poor-risk (21% vs 20%) and intermediate-risk (30% vs 23%) patient case. In the fa-
vorable-risk case, PA was significantly preferred over NC, 46% vs 19%. Most participants were aware
of the trial data (91% KN426, 82% CM9ER, 57% CLEAR, 96% CM214); and more found the data
from CM9ER most compelling compared to KN426 and CM214 (32%, 29%, and 23%, respectively).
The participants viewed trials that met primary or survival endpoints as strong. Major limitations in
each trial commonly identified were trial design (KN426, 27%); short follow-up (CM9ER, 48%); short
follow-up and no OS data (CLEAR, 39% and 38%, respectively), and high discontinuation rate
(CM214, 42%). Conclusions: Providers typically will treat aRCC patients with ICI-based regimens re-
gardless of PD-L1 status and are more likely to prescribe an ICI/TKI regimen for favorable-risk and an
ICI/ICI regimen for poor-risk aRCC. Meeting primary endpoints is a strong influencer in providers’ deci-
sion-making. Given the nonsignificant difference in preference for PA over NC, further research is
needed to assess factors influencing providers’ decisions. Research Sponsor: None.
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Safety and differential clinical activity of nivolumab plus ipilimumab (nivo-ipi) in
patients (pts) with non-clear cell renal cell carcinoma (nccRCC).

Omar Alhalabi, Nathaniel Wilson, Helen Ajufo, Michael Lehner, Elshad Hasanov, Matthew T
Campbell, Amishi Yogesh Shah, Jennifer Wang, Eric Jonasch, John C. Araujo, Jianbo Wang,
Jianjun Gao, Sangeeta Goswami, Pavlos Msaouel, Nizar M. Tannir; The University of Texas MD An-
derson Cancer Center, Houston, TX; University of Texas Health Science Center at Houston, Houston,
TX; University of Texas Houston, McGovern Medical School, Houston, TX; The University of Texas
Health Science Center at Houston, Houston, TX; University of Texas MD Anderson Cancer Center,
Houston, TX; MD Anderson Cancer Center, Houston, TX; Department of Genitourinary Medical Oncolo-
gy, The University of Texas MD Anderson Cancer Center, Houston, TX; UTMD Anderson Cancer Center,
Houston, TX

Background: Pembrolizumab monotherapy recently showed promising efficacy in nccRCC. The objec-
tive response rate (ORR) by histology was 28.8% for papillary, 9.5% for chromophobe, and 30.8% for
unclassified RCC (McDermott, JCO 2021). However, combination immunotherapy data are limited in
nccRCC. Methods: We retrospectively evaluated the efficacy and safety of nivo-ipi in pts with nccRCC
treated at our institution. ORR and progression-free survival (PFS) were determined using RECIST.
Overall survival (OS) was measured from therapy start to death or last follow up. Results: Between No-
vember 2017 and July 2020, 27 pts with nccRCC were treated with nivo-ipi at our institution; 25 pts
(93%) received nivo-ipi as first-line therapy and 14 pts (52%) had prior nephrectomy. Histology sub-
types included 13 (48%) papillary (4 with sarcomatoid features [SF]), 7 (26%) chromophobe (4 with
SF), and 7 (26%) unclassified. Sites of metastases included lung in 52%, bone in 37%, and liver in
22% of pts. IMDC risk was favorable (8%), intermediate (48%) and poor (44%). ORR in all pts was
30%; 7 pts achieved a partial response (PR), and 1 patient achieved a complete response (CR). ORR
by histology subtype was 54% for papillary, 14% for chromophobe, and 0% for unclassified (table).
Clinical benefit (defined as PR, CR, or stable disease [SD] for > 6 months) was achieved in 62% for
papillary, 57% for chromophobe, and 29% for unclassified. At a median follow-up time of 17.1
months, for all 27 pts, median PFS was 7.2 months, and median OS was 18.5 months. Median OS
per each variant histology subtype was not reached in papillary, 25.7 months in chromophobe, and
7.4 months in unclassified. Median PFS per variant histology subtype was 11.8 months in papillary,
4.0 months in chromophobe, and 2.8 months in unclassified. Seven pts (26%) developed Grade ≥3
toxicity: pneumonitis (2), colitis (2), hepatitis (1), rash (1), and immune-mediated glomerulonephritis
(1). Conclusions: In this small retrospective study, nivo-ipi was well-tolerated in pts with nccRCC and
yielded high ORR and prolonged PFS in papillary RCC but disappointing efficacy results in chromo-
phobe and unclassified RCC. Molecular studies are ongoing to understand the mechanisms of response
and resistance to nivo-ipi in these tumor subtypes. Research Sponsor: None.

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

ORR 7 (54%) 1 (14%) 0 (0%)
CR 1 (8%) 0 (0%) 0 (0%)
PR 6 (46%) 1 (14%) 0 (0%)
SD 2 (15%) 4 (57%) 2 (29%)
PD 3 (23%) 2 (29%) 5 (71%)
Clinical benefit (SD > 6mo, CR, PR) 8 (62%) 4 (57%) 2 (29%)
median PFS (mo) NR 25.7 7.4
median OS (mo) 11.8 4.0 2.8
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Final analysis of a non-interventional study on cabozantinib in patients with advanced
renal cell carcinoma after prior checkpoint inhibitor therapy (CaboCHECK).

Viktor Gr€unwald, Martin Boegemann, Mohammad-Reza Rafiyan, Guenter Niegisch, Marco Julius
Schnabel, Anne Fl€orcken, Michael Maasberg, Christoph Maintz, Mark-Oliver Zahn, Anke
Wortmann, Andreas Hinkel, Jochen Casper, Christopher Darr, Thomas Hilser, Matthias Schulze,
Disorn Sookthai, Caroline Schoenherr, Philipp Ivanyi; Universit€atsklinikum Essen (A€oR), West-
deutsches Tumorzentrum Essen, Innere Klinik (Tumorforschung), Essen, Germany; Universit€atsklini-
kum M€unster, Westdeutsches Tumorzentrum M€unster, Klinik f€ur Urologie und Kinderurologie,
M€unster, Germany; Krankenhaus Nordwest gGmbH, Institut f€ur Klinisch-Onkologische Forschung
(IKF), Frankfurt, Germany; Universit€atsklinikum D€usseldorf, Klinik f€ur Urologie, Konservative Urologi-
sche Onkologie, D€usseldorf, Germany; Klinik f€ur Urologie der Universit€at Regensburg am Caritas-Kran-
kenhaus St. Josef, Regensburg, Germany; Charite�-Universita€tsmedizin Berlin, corporate member of
Freie Universita€t Berlin, Humboldt-Universita€t zu Berlin, Medizinische Klinik m.S. H€amatologie, On-
kologie und Tumorimmunologie, Berlin, Germany; Institut f€ur Versorgungsforschung, Mayen, Germa-
ny; MVZ West GmbH W€urselen, Wuerselen, Germany; MVZ Onkologische Kooperation Harz, Goslar,
Germany; Onkologiezentrum Soest-Iserlohn, Medizinisches Versorgungszentrum GbR, Soest-Paradi-
ese, Germany; Franziskus Hospital Bielefeld, Onkologisches Zentrum, Bielefeld, Germany; Klinikum
Oldenburg A€oR, Universit€atsklinik f€ur Innere Medizin - Onkologie und H€amatologie, Oldenburg, Ger-
many; Universit€atsklinikum Essen Klinik f€ur Urologie, Essen, Germany; Praxis Dr. Schulze, Markklee-
berg, Germany; Institut f€ur Klinische Krebsforschung IKF GmbH am Krankenhaus Nordwest,
Frankfurt, Germany; Medizinisch Hochschule Hannover, Klinik f€ur H€amatologie, H€amostaseologie,
Onkologie und Stammzelltransplantation, Hannover, Germany

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

Cohort A, n = 20 Cohort B, n = 35
Total

N = 56*

AE, % 95.0 (n = 19) 85.7 (n = 30) 87.5 (n = 49)
SAE, % 30.0 (n = 6) 17.1 (n = 6) 21.4 (n = 12)
Treatment related SAE, % 15.0 (n = 3) 8.6 (n = 3) 10.7 (n = 6)
PFS, mo (95%CI) 6.51 (2.99-10.87) 6.34 (4.86-8.71) 6.34 (5.29-8.25)
OS, mo (95%CI) 10.48 (6.01-34.14) 16.46 (9.56-23.33) 15.34 (8.94-20.93)
PR, % 10.0 (n = 2) 11.4 (n = 4) 10.7 (n = 6)
SD, % 15.0 (n = 3) 22.9 (n = 8) 19.6 (n = 11)
PD, % 20.0 (n = 4) 8.6 (n = 3) 12.5 (n = 7)
Missing, % 55.0 (n = 11) 57.1 (n = 20) 57.1 (n = 32)

*1 pts. with missing values.
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A multicenter real-world study reviewing systemic anticancer treatment choices and
drop off rates between treatment lines for metastatic renal cell carcinoma in the United
Kingdom: In the immunotherapy era.

John McGrane, Ricky Frazer, Amarnath Challapalli, Gihan Ratnayake, Anna Lydon,
Dominique Siobhan Parslow, Anand Sharma, Niall Moon, Senjuti Gupta, Sara Walters, Megan
Driver, Rebecca Alexander, Sarah Kingdon, Muhammad Khan, Amit Bahl; Royal Cornwall Hospital,
Truro, United Kingdom; Velindre Cancer Centre, Cardiff, United Kingdom; Bristol Haematology and
Oncology Centre, University Hospitals Bristol NHS Foundation Trust, Bristol, United Kingdom; Mus-
grove Park Hospital, Taunton, United Kingdom; South Devon Healthcare NHS Foundation Trust, Tor-
quay, United Kingdom; Tayside Health Trust, Shields, Tyne and Wear, United Kingdom; Mount Vernon
Cancer Centre, London, United Kingdom; University Hospital Plymouth, Plymouth, United Kingdom;
Torbay and South Devon Hospital, Torbay, United Kingdom

Background: The treatment landscape of metastatic renal cell carcinoma (mRCC) has evolved over the
last few years with several systemic anti-cancer therapies (SACT) licensed across different lines of
treatment. A previous real world study in the UK had demonstrated a significant attrition rate between
each line of therapy suggesting less than half of patients who received first line SACT then received
second line therapy and less than a fifth of first line SACT patients reach third line. Methods: We con-
ducted a retrospective analysis of all patients treated between January 2018 and end of June 2021 to
see if advancement in treatment options had impacted on the drop-off rates. Data was collected from
5 UK sites. Patients were identified from electronic SACT database. All reimbursed treatment options
including the COVID interim treatment guidelines options were included. Patients who received SACT
as part of a clinical trial were also included. Patients who remained on the respective lines of treatment
were censored. Results: Data for 515 patients (372 male: 143 female) who received first-line SACT for
mRCC were included in the analyses. IMDC prognostic groups were 103 favourable, 236 intermediate,
127 poor (49 not available). On progression 69% of patients were able to receive second-line therapy
and 34% were able to receive third-line therapy. Of the 515 first-line therapies, 24% of patients re-
ceived frontline ipilimumab and nivolumab, 10% received TKI and IO combination and 63% received
single agent VEGF TKI. Second-line nivolumab or cabozantinib (43% and 40% respectively) were the
most commonly prescribed options. Third-line cabozantinib 61% and nivolumab 16% remain the
most used options. Across all lines of therapy progressive disease was the primary reason for discontin-
uation. 5% switched treatment due to toxicity. Conclusions: These results suggest that, with more treat-
ment options available, including combination/ immunotherapy therapies, more patients are able to
receive second and third-line therapies. Despite this, nearly one third of patients only receive one line
of treatment which highlights the need to deliver the most efficacious treatments first to optimise pa-
tient outcomes. Moreover, single agent TKI was the most commonly used first-line SACT despite ad-
vances in the management pathway. Data analysing the impact of COVID on treatment selection will
be presented. Research Sponsor: None.

Treatment breakdown by lines of therapy.

Treatment

First Line Second Line Third Line Fourth Line Fifth Line

No % No % No % No % No %

IO + IO 122 24% 9 3% 1 1% 0 0% 0 0%
IO + TKI 52 10% 0 0% 0 0% 0 0% 0 0%
TKI 324 63% 138 52% 73 70% 25 78% 3 43%
IO 12 2% 114 43% 17 16% 1 3% 0 0%
Others 5 1% 6 2% 14 13% 6 19% 4 57%
Total number of patients 515 100% 267 100% 105 100% 32 100% 7 100%
Patients remain on treatment line 128 80 32 7 2
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Impact of cytoreductive nephrectomy (CN) on survival in metastatic renal cell cancer
(mRCC) treated with immune checkpoint inhibitors (ICI).

Stuthi Perimbeti, Changchuan Jiang, Lei Deng, Arya Roy, Keerthy Gopalakrishnan, Gurkamal S.
Chatta, Saby George, Dharmesh Gopalakrishnan; Roswell Park Cancer Center, Buffalo, NY; Yale Uni-
versity, New Haven, NY; Department of Medicine, Jacobi Medical Center, Albert Einstein College of
Medicine, Bronx, NY; University of Arkansas for Medical Sciences, Little Rock, AR; Roswellpark Can-
cer Institute, Buffalo, NY; Roswell Park Comprehensive Cancer Center, Buffalo, NY; Roswell Park Cen-
ter, Buffalo, NY

Background: The advent of ICIs has dramatically changed the treatment paradigm in mRCC. Although
CN was demonstrated to improve survival in combination with cytokine-based therapies, its role is not
well-defined in the ICI era. We aimed to compare survival outcomes of patients treated with ICIs, based
on their CN status. Methods: The National Cancer Database was queried to identify all patients older
than 18 years with mRCC who received ICIs from 2015 to 2018. Chi-Square and Mann-Whitney U
tests were used to compare frequency distributions. Cox proportional hazards regression was employed
for multivariate analysis of factors associated with overall survival (OS). Results: A total of 4,369 pa-
tients were identified- 36.4% (n=1589) had undergone CN. Among patients who got CN, 85.3% were
treated with upfront surgery while 13.8% received prior systemic therapy (P = 0.001). The study popu-
lation was predominantly Caucasian (89.2%) and male (70.6%). Patients who underwent CN were
younger (median age 61 vs. 65 years, P = <0.001). Large primary tumors and clinically node-negative
status were associated with higher odds of CN (T4 disease - odds ratio (OR) for 1.49, 95% CI 1.13-
3.44, P = 0.03; cN0 disease - OR 1.56, 95% CI 1.23-4.56, P = 0.04). OS after 1 year was signifi-
cantly higher in patients who underwent CN (66.8% vs 33.2%. P <0.001). On multivariate analysis,
CN was independently predictive of improved OS with a hazard ratio (HR) of 0.53 and 95% CI 0.41-
0.68, P <0.001. Conclusions: In this large retrospective analysis, CN was associated with improved
OS among patients with mRCC receiving ICI-based therapies. Our findings suggest that despite recent
advances in systemic therapies for mRCC, CN retains an important role in carefully selected patients.
Research Sponsor: None.

Variable
Univariate HR for
mortality (95% CI)

p-
value

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

ICI + CN vs.
ICI alone

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

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

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

AA vs. White 1.45 (1.19-1.76) 0.001 1.24 (1.01-1.52) 0.03
≥2 vs. 0 comorbidities 1.30 (1.15-1.52) 0.001 1.24 (1.06-1.46) 0.0001
Median annual income <$30,000

vs. >$46,000
1.44 (1.20-1.72) 0.001 1.30 (1.08-1.57) 0.004
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Quantifying absolute benefit of adjuvant treatments in renal cell carcinoma: A
systematic review and network-meta-analysis.

Qurat Ul Ain Riaz Sipra, Syed Arsalan Ahmed Naqvi, Mahnoor Islam, Noureen Asghar, Rabbia
Siddiqi, Waleed Ikram, Parminder Singh, Wenxin Xu, Thai Huu Ho, Alan Haruo Bryce, Irbaz Bin
Riaz; BUMC, Tucson, AZ; Mayo Clinic, Phoenix, AZ; Dow University of Health Sciences, Karachi, Paki-
stan; Beth Israel Deaconess Medical Center, Boston, MA; Mayo Clinic Arizona, Scottsdale, AZ; Dana-
Farber Cancer Institute, Boston, MA

Background: Pembrolizumab has been established as an effective treatment option in adjuvant renal
cell carcinoma after the publication of KEYNOTE-564. However, the magnitude of benefit based on
different risk categories is not well defined. Methods: We included full-text publications of phase II/III
randomized controlled trials (RCTs) evaluating immune checkpoint inhibitors or tyrosine kinase inhibi-
tors (TKIs) in adjuvant renal cell carcinoma after a systematic search. The outcomes of interest includ-
ed disease free survival (DFS), overall survival (OS), all grade or grade ≥3 treatment related, and all
cause adverse events. Mixed treatment comparisons were computed through a fixed-effect multivariate
meta-regression within the frequent framework. Relative treatment rankings were assessed using P-
scores. We used stratified baseline risks of disease progression from observational data and at 5, 10,
15 years from the Leibovich risk stratification system (based on risk scores ranging from 0 to ≥15).
Corresponding intervention risks (CIRs) were then approximated using relative effect estimates (from
NMA) and baseline risks. The difference between CIRs and baseline risks were calculated to present
absolute risk differences in each baseline category. Results: This NMA included six RCTs with a total of
7525 participants and five unique treatment options. Mixed treatment comparisons showed significant
DFS and OS benefit with pembrolizumab (rank 1) when compared against sunitinib (DFS HR 0.74
[0.55-0.99]; OS HR 0.51 [0.27-0.94]). However, there were no significant differences with pembroli-
zumab compared to pazopanib (DFS HR 0.81 [0.60- 1.09]; OS HR 0.54[0.29-1.01]) and axitinib
(DFS HR 0.78 [0.54-1.14]; OS HR 0.52 [0.24-1.16]). The safety profiles were comparable. Absolute
benefit of TKIs in adjuvant setting was minimal whereas this benefit increased with higher T and N pa-
tients in patients treated with pembrolizumab (Table). Similarly, the treatment benefit increased with
higher Leibovich’s risk scores at 5, 10 and 15 years of follow up. Conclusions: The current analysis sug-
gests that a risk adapted approach may be useful when considering adjuvant pembrolizumab in RCC
patients. Research Sponsor: None.

Anticipated absolute effects.

Tumor/Nodal
Stage

Baseline
risk Risk difference with TKIs Risk difference with pembrolizumab

T1 41 per
1000

3 fewer per 1000; (6 fewer to 0
fewer)

13 fewer per 1000; (from 19 fewer to 5
fewer)

T2 108 per
1000

8 fewer per 1000; (16 fewer to 0
fewer)

33 fewer per 1000; (from 49 fewer to
13 fewer)

T3 167 per
1000

12 fewer per 1000; (25 fewer to
0 fewer)

50 fewer per 1000; (from 75 fewer to
20 fewer)

T4 600 per
1000

30 fewer per 1000; (63 fewer to
0 fewer)

136 fewer per 1000; (from 215 fewer to
51 fewer)

Nx/N0 71 per
1000

5 fewer per 1000; (11 fewer to 0
fewer)

22 fewer per 1000; (from 33 fewer to 9
fewer)

N+ 318 per
1000

21 fewer per 1000; (43 fewer to
0 fewer)

89 fewer per 1000; (from 134 fewer to
35 fewer)
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361 Poster Session

Comparison of patients with high-risk nonmetastatic clear cell renal carcinoma in
adjuvant therapy trials versus nonclinical trial patients.

Jen Hoogenes, Rodney H. Breau, Bimal Bhindi, Ricardo A. Rendon, Simon Tanguay, Antonio
Finelli, Alan So, Luke Lavallee, Frederic Pouliot, Jean-Baptiste Lattouf, Lucas W. Dean, Darrel E
Drachenberg, Lori Wood, Naveen S. Basappa, Daniel Yick Chin Heng, Aaron Richard Hansen,
Denis Soulieres, Georg A. Bjarnason, Ranjeeta Mallick, Anil Kapoor; McMaster University, Hamilton,
ON, Canada; University of Ottawa, Ottawa, ON, Canada; University of Toronto, Toronto, ON, Canada;
Queen Elizabeth II Health Sciences Centre, Dalhousie University, Halifax, NS, Canada; Montreal Gen-
eral Hospital, Montreal, QC, Canada; Vancouver Prostate Centre, Vancouver, BC, Canada; The Ottawa
Hospital, University of Ottawa, Ottawa, ON, Canada; Cancer Research Center, Centre Hospitalier Uni-
versitaire (CHU) de Qu�ebec-Universit�e Laval, Qu�ebec City, QC, Canada; Centre Hospitalier de
l‘Universit�e de Montr�eal/CRCHUM, Montreal, QC, Canada; University of Alberta, Edmonton, AB, Cana-
da; Section of Urology, University of Manitoba, Winnipeg, MB, Canada; Cleveland Clinic, Cleveland,
OH; Tom Baker Cancer Center, University of Calgary, Calgary, AB, Canada; Division of Medical Oncolo-
gy and Hematology, Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Cana-
da; D�epartement H�ematologie-Oncologie, Centre Hospitalier de l’Universit�e de Montr�eal, Montr�eal,
QC, Canada; Sunnybrook Research Institute, Toronto, ON, Canada; Ottawa Hospital Research Insti-
tute, Ottawa, ON, Canada; Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada

Background: Characteristics of patients with high risk for recurrence non-metastatic renal cell carcino-
ma (nmRCC) participating in adjuvant therapy clinical trials post-nephrectomy have not been well de-
scribed. We evaluated high risk nmRCC patients in the CKCis database to explore differences between
trial and non-trial patients. Methods: Adult patients undergoing partial or radical nephrectomy for clear
cell nmRCC between January 1, 2011 and March 31, 2021 were included. CKCis is a prospective co-
hort of patients from 14 Canadian academic institutions. Patients with high risk nmRCC (using modi-
fied UCLA Integrated Staging System) were included. Demographic, clinical, and survival statistics
were analyzed for all patients and comparatively for the trial and non-trial groups. Results: 1459 pa-
tients, including 63 in adjuvant trials, were evaluated. 71% were male, 91% had pT3N0M0 disease.
Disease characteristics including tumor size, stage, grade, location, necrosis, and margin status were
similar between groups. Trial patients were younger (mean age 58.1 vs. 63.6; p < 0.0001) and had
lower Charlson Comorbidity Index scores (median 4 [3,6) vs. 5 [4,6] p < 0.001). Estimated overall
survival (OS) at 5 years was 80.8% (95% CI, 65,90) for trial patients and 74.8% (95% CI, 71,78.2)
for non-trial patients. Recurrence-free survival at 5 years for trial patients was 48.6% (95% CI,
34,61.7) and 39.2% (95% CI, 35.2,43.1) for non-trial patients. Conclusions: Patients in adjuvant tri-
als were younger and healthier at baseline than the average high risk nmRCC CKCis patient. Trial pa-
tients appear to have had longer time to recurrence and longer survival compared to non-trial patients,
although not reaching statistical significance. Selection bias is common in clinical trials and evalua-
tion of real-world population-based evidence of patients receiving adjuvant therapy will be important to
ensure phase 3 trial results have external validity. Research Sponsor: Kidney Cancer Research Network
of Canada.
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Long-term PFS from TIVO-3: Tivozanib (TIVO) versus sorafenib (SOR) in relapsed/
refractory (R/R) advanced RCC.

Michael B. Atkins, Elena Verzoni, Bernard Escudier, David F. McDermott, Thomas E. Hutson,
Sumanta K. Pal, Camillo Porta, Aviva G. Asnis-Alibozek, Vijay Kasturi, Brian I. Rini; Georgetown
Lombardi Comprehensive Cancer Center, Washington, DC; Department of Medical Oncology, Fonda-
zione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Gustave Roussy, Villejuif, France; Beth Israel
Deaconess Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; Texas A&M College of
Medicine, Bryan, TX; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA; University of Bari ’A. Moro’ and Policlinico Consorziale di Bari, Bari, Italy;
Aveo Oncology, Boston, MA; AVEO Oncology, Boston, MA; Vanderbilt-Ingram Cancer Center, Nashville,
TN

Background: The TIVO-3 trial supported FDA-approval of TIVO in R/R advanced RCC, demonstrating
significantly improved PFS over SOR in the primary independent review committee [IRC] analysis (HR:
0.672, 95% CI: 0.52-0.87). Long-term survival without disease progression (LT-PFS) is a clinically
meaningful outcome among patients with R/R mRCC and ≥2 lines of prior therapy. We assessed the
proportion of TIVO-3 patients living progression-free with R/R mRCC at 6-month intervals up to 4 years
post-initiation of TIVO or SOR. Methods: Exploratory analysis of LT-PFS was calculated using investiga-
tor-assessment [INV] with a data cut-off of May 24, 2021. PFS hazard ratio and landmark values of
LT-PFS at 6, 12, 18, 24, 30, 36, 42 and 48 months are reported. Results include the ITT population,
with censoring for missing assessments and discontinuation without PD. Cox proportional hazards and
log-rank statistics were used to estimate the HR and 95% CI for INV-PFS; odds ratios (ORs) are re-
ported for landmark timepoints up to 36-months. LT-PFS across prespecified subgroups were analyzed
descriptively. Results: 350 patients were randomized to TIVO (n=175) or SOR (n=175). INV PFS was
superior with TIVO vs SOR (HR: 0.624, 95% CI: 0.49-0.79). Landmark LT-PFS rates up to 48-months
are consistently higher with TIVO vs SOR, with 12% vs 2% and 7.6% vs 0% at 3- and 4-years, respec-
tively (Table). Despite low numbers of patients at risk with extended follow-up, subgroups with ≥15%
LT-PFS at 3-years include IMDC favorable risk, female gender, ECOG PS0, age ≥65 years, and region
NA – all confined to the TIVO arm. Conclusions: INV PFS with long-term follow-up is consistent with
primary IRC PFS. Patients treated with TIVO were up to 5X more likely to experience LT-PFS compared
to SOR. A clinically relevant minority of patients are alive and progression-free on TIVO at 3- and 4-
years. Clinical trial information: NCT02627963. Research Sponsor: Aveo Oncology.

Landmark LT-PFS in TIVO-3.

LT-PFS at: At Risk (n)

TIVO
n=175

% (95%CI)

SOR
n=175

% (95%CI) Absolute Difference
Odds Ratio (TIVO/SOR)

95% CI

6-mos 124 49.6 (42-57) 35.1 (27-43) 14.5% 1.81 (0.85-3.87)
12-mos 68 31.2 (24-39) 18.4 (12-25) 12.8% 2.02 (0.59-6.9)
18-mos 45 24.2 (18-31) 8.8 (5-14)) 15.4% 3.32 (0.38-18.9)
24-mos 31 18.3 (13-25) 4.8 (2-10) 13.5% 4.46 (0.09-216)
30-mos 22 13.9 (9-20) 3.2 (1-7) 10.7% 4.88 (0.02-1504)
36-mos 19 12.3 (8-18) 2.4 (1-6) 9.9% 5.73 (0.1-10873)
42-mos 14 9.2 (5-15) 1.6 (0-5) 7.6% *
48-mos 10 7.6 (4-13) 0 7.6% *

*not calculated for limited sample size.
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A prospective randomized parallel-controlled pilot trial of stereotactic body radiation
therapy versus radiofrequency ablation for the management of small renal masses.

Jen Hoogenes, Anand Swaminath, Oleg Mironov, Camilla Tajzler, Raees Cassim, Braden Millan,
Edward Matsumoto, Anil Kapoor; McMaster University, Hamilton, ON, Canada; Department of Oncol-
ogy, Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; McMaster University and
St. Joseph’s Healthcare Hamilton, Hamilton, ON, Canada; Division of Urology, Department of Surgery,
McMaster University, Hamilton, ON, Canada; Juravinski Cancer Centre, McMaster University, Hamil-
ton, ON, Canada

Background: The potential of ablative technologies as an alternative to surgery for the treatment of
small renal masses (SRMs) ≤4cm is unclear. Our objective was to evaluate the feasibility and toxicity
of stereotactic body radiation therapy (SBRT) and radiofrequency ablation (RFA) for SRMs in a pro-
spective randomized pilot trial. Methods: Patients scheduled for renal cell carcinoma (RCC) treatment
at a single academic center were approached for the pilot trial, with the aim of recruiting 24 patients.
Participants were assigned 1:1 to SBRT or RFA. Imaging (CT or MRI) using a renal tumor protocol is
completed at 3, 6, 9, and 12 months post-procedure. Biopsies were completed prior to the procedure
and at 12 months. Multiple clinical parameters were collected. Follow-up visits will occur at 6 month
intervals following the trial up to 5 years. SBRT included an initial simulation session and a single im-
age-guided treatment session with a prescribed dose of 25 Gy. RFA was conducted by either percuta-
neous or laparoscopic access with 2 cycles of 8 minutes duration each upon reaching target
temperature. Results: Beginning in December 2019, 24 patients were recruited and randomized
(SBRT = 11; RFA = 13). Eleven had SBRT, 8 RFA, 3 have not yet had treatment, and 2 became ineli-
gible. Median age for all patients was 67 (53,85) and 17 were male. A total of 17 patients had clear
cell RCC, 6 had papillary RCC (type 1), and 1 had chromophobe RCC. All patients had T1a disease.
Mean procedure length (minutes) for SBRT and RFA was 15.5±7.4 and 10.5±3.9, respectively. Two
patients (both SBRT) had a 12-month biopsy showing no evidence of recurrence or metastases, while
two patients (1 RFA, 1 SBRT) had a 9-month CT showing no recurrence. Data are pending for the re-
maining patients. An early grade 2 flare-up occurred in one SBRT patient. Conclusions: Recruitment
and randomization of patients with SRMs in a SBRT vs. RFA prospective trial is feasible on a timeline
that allows for regular follow-up and imaging. To date, both treatment modalities have been shown to
have excellent short-term safety profiles. Research Sponsor: None.
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Association between on-treatment eosinophil dynamics and outcomes in metastatic
renal cell carcinoma patients treated with ipilimumab/nivolumab.

Yu-Wei Chen, Matthew D Tucker, Hesham Yasin, Kristin Kathleen Ancell, Nancy B. Davis,
Scott Mattox Haake, Elizabeth Kaiser, Renee McAlister, Wendy Kimryn Rathmell, Kerry Schaffer,
Deborah Wallace, Katy Beckermann, Brian I. Rini; Vanderbilt Ingram Cancer Center, Nashville, TN;
Vanderbilt University Medical Center, Nashville, TN; Vanderbilt-Ingram Cancer Center, Nashville, TN

Background: Baseline neutrophil to eosinophil ratio (NER) has been associated with response to immu-
notherapy in metastatic renal cell carcinoma (mRCC). The association of on-treatment changes in NER
and absolute eosinophil count (AEC) during induction with ipilimumab/nivolumab and relation to clini-
cal outcomes are reported. Methods: Patients with mRCC treated with ipilimumab/nivolumab at Van-
derbilt-Ingram Cancer Center were identified. Contal and O’Quigley’s method was used to determine
the optimal cutpoint associated with improved progression free survival (PFS) and overall survival
(OS). Multivariable Cox proportional hazard function was used to assess the association between clini-
cal outcomes and on treatment (week 3/6/9/12) maximum AEC and lowest NER, separately. Results:
63 patients were identified: 81% clear cell histology and 79% male; 24% IMDC favorable risk, 52%
intermediate risk, and 24% poor risk. When maximum AEC was coded as a continuous variable, every
increase of 100 AEC was associated with improved PFS (HR: 0.89, p-value: 0.017) and OS (HR:
0.87, p-value: 0.053). When the on treatment maximum AEC was dichotomized at the optimal cut-
point of 380 cells/mL, patients with maximum AEC ≥ 380 cells/mL had longer PFS (mPFS: 11.5
months vs 2.7 months, p-value: 0.001) and OS (mOS: 29.6 months vs 16.8 months, p-value: 0.08).
When on treatment lowest NER was dichotomized at the optimal cutpoint of 13.2, patients with lowest
NER <13.2 had improved PFS (mPFS: 12.5 months vs 2.7 months, p-value:<0.001) and OS (mOS:
non-reached vs 16.5 months, p-value: 0.003). After baseline characteristic adjustment (Table), higher
on treatment AEC was associated with improved PFS (HR: 0.38, p-value: 0.004), and lower on treat-
ment NER was associated with improved PFS (HR:0.34, p-value:0.002) and OS (HR: 0.38, p-value:
0.036). Conclusions: Higher AEC and low NER while on treatment are associated with improved clini-
cal outcomes in ipilimumab/nivolumab-treated patients with mRCC. Prospective study is warranted to
validate these biomarkers. Research Sponsor: U.S. National Institutes of Health.

Multivariable Cox regression analysis.

PFS OS

mPFS, months
AHR*

(95% CI) P-value mOS, months
AHR*

(95% CI) P-value

Lowest NER
<13.2
(N=29, 46%)

12.5 0.34
(0.18-0.68)

0.002 Non-reached 0.38
(0.16-0.94)

0.036

Lowest NER
≥ 13.2
(N=34, 54%)

2.73 Ref 16.5 Ref

Maximum AEC
≥ 380 cells/mL
(N=28, 44%)

11.5 0.38
(0.20-0.73)

0.004 29.6 0.74
(0.32-1.74)

0.49

Maximum AEC
<380 cells/mL
(N=35, 56%)

2.73 Ref 16.8 Ref

*Models were adjusted for age, sex, radical nephrectomy, prior systemic therapy, and IMDC risk.
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Association of renal cell carcinoma (RCC) metastatic to pancreas with a distinct
molecular profile and immune cell population.

Ryan S. Chiang, Arya Ashok, Elizabeth Mauer, Alex Barrett, Christian R Hoerner, Osama A Khan,
Chia-Sui Kao, Sumit Shah, Sandy Srinivas, Alice C. Fan, Ali Raza Khaki; Stanford University Medi-
cal Center, Stanford, CA; Tempus, Chicago, IL; Tempus Labs, Chicago, IL; Stanford University School
of Medicine, Stanford, CA; Stanford University, Stanford, CA; Stanford Health Care, Stanford, CA;
Stanford Cancer Institute, Stanford, CA

Background: RCC may metastasize to diverse sites, which confers variable prognosis and treatment re-
sponse. Pancreatic metastases in RCC have been associated with indolent biology, low genomic insta-
bility and decreased inflammation, which may lead to worse responses to immunotherapy. To further
investigate this phenomenon, we compared the genomic landscape and immunotherapy biomarkers of
metastatic RCC patients with and without pancreatic metastases. Methods: We identified a cohort from
the de-identified Tempus database, consisting of patients with metastatic RCC who received next gen-
eration sequencing via the Tempus|xT assay (DNA-seq of 648 genes at 500x coverage; whole-exome
capture RNA-seq). Records were included if patients had RCC diagnosis and metastases to at least
one of: pancreas, liver, brain, or lung (regardless of the presence of other metastases). RCC diagnosis
and metastatic sites were determined from abstracted clinical notes received at the time of sequenc-
ing. If individuals had multiple xT results, the results from the most recent sample were included (irre-
spective of tissue site). We compared the prevalence of somatic gene alterations (using false discovery
rate corrected q-values) and immunotherapy markers among records with vs without pancreatic metas-
tases. Statistical significance was determined via Wilcoxon rank-sum tests or Chi-squared/Fisher’s ex-
act tests. Results: 654 patients (median age 61, 30% female, 62% clear cell) with metastatic RCC
were included. 58 harbored pancreatic metastases and 596 had metastases to sites other than pancre-
as (36 brain, 88 liver, 358 lung, 114 brain/liver/lung combinations). Females had a significantly high-
er representation in the group with pancreatic metastases (43% vs 29%, p = 0.02). The group with
pancreatic metastases had significantly more PBRM1 alterations (52% vs 25%, q < 0.001), and
trended towards more prevalent copy number loss of ALK (22% vs 10%, q = 0.06) and NTRK3 (16%
vs 6%, q = 0.08) and less prevalent alterations in CDKN2A (3% vs 13%, q = 0.08), BAP1 (2% vs
13%, q = 0.06) and MTAP (0% vs 9%, q = 0.06). Individuals harboring pancreatic metastases had
similar MSI status and TMB, but had lower rates of PD-L1 positivity, lower proportions of B-cells and
higher proportion of NK cells in immune cell composition (Table). Conclusions: RCC patients with pan-
creatic metastases have a distinct molecular profile and lower rates of PD-L1 positivity, which suggests
a unique disease biology and potential non-immunogenic phenotype. Further investigation and pro-
spective validation is needed to determine immunotherapy outcomes in this population. Research
Sponsor: Tempus Labs.

Met Site
%
MSI

Median
TMB

% PD-L1
positive

Median %
Immune cells

Median
% B cells

Median %
CD4 T cells

Median %
CD8 T cells

Median %
NK cells

Pancreas
(N =
58)

0 2.3 7 16 4 17 12 16

Other
(N =
596)

0 2.3 25 20 7 18 12 13

p-value NS NS 0.03 NS 0.01 NS NS 0.01

NS = not significant (p > 0.05).
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Novel predictive biomarkers of response to immune checkpoint blockade with
nivolumab ± ipilimumab in the TITAN-RCC phase 2 trial.

Marc-Oliver Grimm, Miriam Kesselmeier, Katharina Leucht, Ulrike Schumacher, Antje Tunger,
Nadja R€ober, Karsten Conrad, Ulrich Sommer, Gustavo Bruno Baretton, Andr�e Scherag, Laurence
Albiges, Emilio Esteban, Philippe Barth�el�emy, Manuela Schmidinger, Jonas Busch, Bego~na P�erez-
Valderrama, Guillermo de Velasco, Ignacio Duran, Marc Schmitz, Rebekka Wehner; Department of
Urology, Jena University Hospital, Jena, Germany; Institute of Medical Statistics, Computer and Data
Sciences, Jena University Hospital, Jena, Germany; Center for Clinical Studies, Jena University Hospi-
tal, Jena, Germany; Institute of Immunology, Faculty of Medicine Carl Gustav Carus, TU Dresden,
Dresden, Germany; Institute of Pathology, University Hospital Carl Gustav Carus, Dresden, Germany;
Department of Cancer Medicine, Gustave Roussy Cancer Campus, University of Paris Sud, Villejuif,
France; Department of Medical Oncology, Hospital Universitario Central de Asturias, Oviedo, Spain;
Department of Medical Oncology, Institut de Canc�erologie Strasbourg Europe, Strasbourg, France; De-
partment of Internal Medicine I, Vienna General Hospital (AKH), Medizinische Universit€at Wien, Vien-
na, Austria; Department of Urology, University Hospital Charit�e Berlin, Berlin, Germany; Department
of Medical Oncology, Hospital Universitario Virgen del Roc�ıo, Seville, Spain; Department of Oncology,
Hospital 12 de Octubre, Madrid, Spain; Department of Medical Oncology, Hospital Universitario
Marqu�es de Valdecilla, Santander, Spain; Department of Immunology, Faculty of Medicine Carl Gustav
Carus, Technical University Dresden, Dresden, Germany

Background: Despite promising therapeutic efficacy of immune checkpoint inhibitors in renal cell car-
cionoma (RCC) response varies significantly between individual patients. Therefore, predictors of re-
sponse are urgently needed. To identify novel predictive biomarkers, we explored the characteristics of
blood-circulating immune cell subsets within the population of the TITAN-RCC trial (NCT02917772)
applying a tailored approach with nivolumab (nivo) and ipilimumab (ipi). Methods: In TITAN-RCC, pa-
tients with intermediate and poor risk advanced clear cell RCC started nivo Q2W induction. Upon early
progressive disease (PD, week 8) or non-response (stable disease or PD) at week 16, patients received
2-4 nivo+ipi “boost” cycles. Responders (complete or partial response) to nivo induction continued
with maintenance but could receive nivo+ipi for later PD. Blood samples for biomarker analyses were
taken at baseline, during nivo induction and nivo+ipi “boost” cycles. Samples from 198 RCC patients
(105 first line, 93 second line) were analyzed by multi-parametric flow cytometry for frequency and
phenotype of T cell, monocyte, myeloid-derived suppressor cell (MDSC) and dendritic cell (DC) sub-
sets. Baseline data were associated to response upon nivo induction and data from samples taken prior
to first “boost” to response to nivo+ipi. We applied uni- and multivariable logistic regression modelling
to investigate the association between treatment response and immune parameters. Here we report on
single marker models (adjusted for age and gender). Results: Higher percentages of blood-circulating
4-1BB+ CD4+ T cells (adjusted odds ratio (ORadj) 1.05, 95% CI 1.02-1.08), 4-1BB+ CD8+ T cells
(ORadj 1.03, 95% CI 1.01-1.07) and LAG3+ CD4+ T cells (ORadj 1.03, 95% CI 1.01-1.05) were
found in responders to nivo induction compared to non-responders. Moreover, in patients receiving ni-
vo+ipi “boosts”, a higher proportion of PD-L1+ CD14+ monocytes (ORadj 1.22, 95% CI 1.06-1.58),
PD-L1+ early-stage MDSC (ORadj 1.14, 95% CI 1.02-1.41) and PD-L1+ plasmacytoid DC (ORadj
1.08, 95% CI 1.01-1.17) was observed in responders compared to non-responders. Conclusions: We
identified various immune cell-related parameters that are associated with increased or poor therapeu-
tic efficacy in RCC patients which are currently investigated in multi-marker models. These parameters
may represent novel predictive biomarkers for response to nivo±ipi in clear cell RCC. Clinical trial
information: NCT02917772. Research Sponsor: Bristol Myers Squibb.
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Investigating treatment effects in the microenvironment of renal cell cancer with
venous tumor thrombus: Translational analysis of the NAXIVA trial.

James Owain Jones, Sarah Joanne Welsh, Stephan Ursprung, Ferdia Gallagher, Christopher Smith,
Jaqueline Shields, Grant D. Stewart; University of Cambridge, Cambridge, United Kingdom; Cam-
bridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; Cambridge Universi-
ty Hospitals, Cambridge, United Kingdom

Background: 10-15% of patients with renal cell carcinoma (RCC) develop venous tumour thrombus
(VTT). The presence of VTT makes curative surgery technically challenging, with high peri-operative
mortality. VTT contains renal cancer cells that are genetically similar to the parent tumour, but less is
known about the non-cancer cell components of the VTT microenvironment. The NAXIVA trial demon-
strated that neoadjuvant axitinib can reduce the extent of VTT, with 7/20 patients showing an improve-
ment in VTT level by Mayo classification. This provided the first level II evidence for the use of axitinib
in this setting. Non-responders had lower microvessel density and exhausted T cell phenotypes in
baseline biopsies. NAXIVA offers a unique opportunity to study the VTT microenvironment and the bio-
logical response to axitinib in humans to inform treatment combinations in future trials. Methods: NAX-
IVA (NCT03494816) was a single arm, multi-centre, UK based phase 2 study. 20 patients with
resectable clear cell RCC were treated with up to 8 weeks of axitinib prior to surgery. Translational sam-
ples were taken at baseline and at time of surgery. Additional untreated VTT and primary tumour sam-
ples were obtained from the ARTIST study. Samples were analysed by immunofluorescence
microscopy and RNA sequencing. Results: Untreated VTT has a complex microenvironment. There are
established CD31+ microvessels surrounded by SMA+ pericytes and stromal cells. Extensive immune
infiltrates are present, including CD8+ and CD4+ T cells, CD68+ macrophages and MPO+ neutrophils.
Consistent with previous studies, we find high levels of viable tumour cells in VTT as marked by CA9
and Ki67. Following 8 weeks of axitinib treatment there was a significant reduction in microvessel den-
sity in both the primary tumour and VTT, consistent with the mechanism of action of axitinib. This was
particularly seen in a CD34+ subset of vessels, which we hypothesise marks younger vessels that may
be more sensitive to axitinib. There were no clear changes in T cell or myeloid cell densities. However,
Gene Ontology analysis of RNA-seq data showed upregulation of myeloid inflammation signatures
upon treatment, which suggests there may be functional changes in the myeloid cells. We are investi-
gating the significance of these genes in more detail. Conclusions: The VTT microenvironment is highly
organised and resembles the parent tumour. The complex nature of the VTT microenvironment pro-
vides rationale for future trials, potentially combining immunotherapy with axitinib as used in the met-
astatic setting. The potential increase in myeloid cell activation is significant, as previous studies have
shown myeloid activation may alter the effects of immunotherapy. Understanding the interactions be-
tween the cells present, and how they change on treatment is therefore critical for the success of these
therapies. Clinical trial information: NCT03494816. Research Sponsor: Pfizer.
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Utilizing the autoantibody immune response to tumor antigens for kidney cancer early
detection.

Christian R Hoerner, Michael Jhatro, Rebecca Waitz, Kathy Kamath, Minlu Zhang, Abhilash Dhal,
John Shon, Alice C. Fan; Stanford University School of Medicine, Stanford, CA; Serimmune, Inc., Go-
leta, CA

Background: Kidney cancer (renal cell carcinoma, RCC), the 8th most common U.S. cancer, is in need
for better cure rates through early detection (5-year relative survival for stage I RCC: ~95%; for stage
IV RCC ~19%). Autoantibodies are common in cancer and result from the altered expression, localiza-
tion, or post-translational modification of endogenous proteins in tumor cells (autoantigens) and from
the expression of mutated genes that give rise to new proteins (neoantigens). In contrast to cellular im-
mune responses in cancer, autoantibodies are less well characterized, yet hold promise to enable can-
cer early detection by immune amplification of the ‘cancer signal’ while retaining specificity to cancer
types including RCC. Autoantibodies may therefore be useful for kidney cancer early detection and di-
agnosis. Our goal was to profile the autoantibody repertoire in blood from patients with clear cell RCC
(ccRCC), the most common form of RCC, in order to: 1) determine if autoantibodies can be detected
in patients with early-stage and late-stage ccRCC; 2) identify common epitopes amongst ccRCC pa-
tients that could suggest common RCC antigens; and 3) determine specificity and sensitivity of poten-
tial autoantibody biomarkers for ccRCC vs. other non-cancer conditions. Methods: We use the SERA
platform (https://serimmune.com/publications/) to compare putative autoantibody signal in blood from
177 patients with ccRCC, 23 with benign kidney lesions, and ~800 healthy controls. SERA utilizes a
random bacterial display 12mer peptide library of 1010 diversity in conjunction with next-generation
sequencing to ascertain epitope enrichment across the entire human proteome. Results:We find signif-
icant differences in epitope repertoires in ccRCC compared to the healthy human cohort. Patients with
ccRCC exhibit a rich repertoire of rare, enriched epitopes which may comprise putative autoantibody
signal. This epitope signal is present with high abundance in all ccRCC stages, including stage I
ccRCC. In contrast, healthy controls and patients with benign kidney lesions demonstrate more re-
stricted repertoires. However, we do not find evidence of common ccRCC antigens: epitopes are not
conserved across large subsets of ccRCC patients. Conclusions: Our initial results suggest that each pa-
tient may develop an individualized tumor-associated antibody response. Whether assessing a select
epitope panel in a patient’s blood could be useful for ccRCC early detection, or even epitope diversity
without needing to identify specific epitopes, warrants further study. Research Sponsor: Department of
Defense CDMRP.
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HIF-pathway genes prognostic for progression-free and overall survival in metastatic
clear cell renal cell carcinoma (mccRCC).

Patrick Tamukong, Paige Kuhlmann, Sungyong You, Shengchen Su, Yanping Wang, Eric Jay Small,
Brian I. Rini, Susan Halabi, Jessica Janes, Stephen J. Freedland, Hyung Lae Kim; Cedars-Sinai
Medical Center, Los Angeles, CA; Cedars Sinai Medical Center, Los Angeles, CA; Department of Sur-
gery, Cedars-Sinai Medical Center, Los Angeles, CA; UCSF Helen Diller Family Comprehensive Cancer
Center, San Francisco, CA; Vanderbilt-Ingram Cancer Center, Nashville, TN; Duke University Medical
Center, Durham, NC; Durham VA Health Care System, Durham, NC; Cedars-Sinai Medical Center, Los
Angeles, CA and Durham VAMedical Center, Durham, NC

Background: Clear cell renal cell carcinoma (ccRCC) is characterized by defects in the Von Hippel-Lin-
dau/hypoxia-inducible factor (VHL/HIF) pathway. Several FDA-approved RCC therapies target the prod-
ucts of HIF-response genes. HIF2A is a promising new target and drugs targeting HIF2A are
undergoing clinical testing. A better understanding of HIF-related genes may reveal useful biomarkers
and drug targets. Methods: Gene expression was determined from 324 archival pretreatment nephrec-
tomy specimens available from the Cancer and Leukemia Group B (CALGB) 90206, a phase III trial of
patients treated with INF-a vs. INF-a plus bevacizumab. TaqMan RT-qPCR was performed on the
OpenArray platform using RNA extracted from tumor tissue macrodissected based on review of H&E
staining by a genitourinary pathologist. HIF pathway genes were assessed across both treatment arms,
utilizing the proportional hazards model as predictors of OS and PFS, with time from randomization to
death or disease progression as endpoints. Results: A total of 28 HIF-related genes (involved either in
canonical or non-canonical HIF regulation) were assessed in univariate PH. Nine of these genes were
associated with OS (i.e., HIF2A, VEGFC, VEGFD, TGFA, VHL, CCND1, EGFR, EGLN3 and
HSP90AA1); and 6 of them were also associated with PFS (i.e., HIF2A, TGFA, VHL, CCND1 and
EGLN3, and HSP90AA1). The HIF isotypes HIF1A and HIF3A were not prognostic, likewise VEGFA
and VEGFB. Prolyl hydroxylase domain (PHD) proteins efficiently hydroxylate HIFa in normoxic condi-
tions. PHD isotypes EGLN (1-3) were evaluated and only EGLN3 was associated with OS and PFS. HIF
is also regulated by non-canonical pathways that function independent of oxygen concentration.
HSP90AA1 was the only non-canonical pathway gene that was prognostic, and it predicted both OS
and PFS. When the 9 genes that were prognostic in univariate analysis were used in a backward step-
wise multivariate cox regression, VEGFD, TGFA and EGLN3 predicted OS while HIF2A, VHL and TGFA
predicted PFS. Conclusions: VHL, HIF2A (but not HIF1A and HIF3A), EGLN3 (but not EGLN1 and
EGLN2) and some of the HIF-response genes were prognostic of both OS and PFS. HSP90AA1 was
prognostic for OS and PFS, suggesting that the non-canonical HIF pathway also plays a role in disease
progression. Future studies should consider these HIF pathway genes as potential drug targets, and as
predictors of response to treatments targeting the hypoxia pathway and angiogenesis. Research Spon-
sor: Homer and Gloria Harvey Family Endowed Chair and Lauhlere Family Fund.

Gene

OS PFS

HR 95% CI P HR 95% CI P

HIF2A 1.05 1.01-1.10 0.02 1.05 1.01-1.10 0.02
VEGFD 1.08 1.01-1.15 0.03 1.05 0.99-1.13 0.13
TGFA 1.15 1.07-1.24 0.00 1.13 1.05-1.22 0.00
VHL 0.78 0.66-0.93 0.01 0.78 0.65-0.94 0.01
CCND1 1.08 1.01-1.15 0.02 1.08 1.02-1.15 0.02
EGFR 1.17 1.03-1.33 0.02 1.13 0.99-1.29 0.07
EGLN3 1.10 1.03-1.18 0.00 1.09 1.01-1.16 0.02
VEGFC 0.91 0.82-1.00 0.04 0.95 0.86-1.05 0.33
HSP90AA1 0.85 0.76-0.94 0.00 0.86 0.77-0.97 0.01
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Nivolumab/ipilimumab with or without CBM588 in metastatic renal cell carcinoma: A
randomized phase Ib study and the evolution of the functionality of microbial
communities with treatment.

Nazli Dizman, Luis A Meza, Paulo Gustavo Bergerot, Marice Alcantara, Tanya B. Dorff, Yung Lyou,
Paul Henry Frankel, Marian Llamas, Joann Hsu, Zeynep Busra Zengin, Jasnoor Malhotra, John D
Gillece, Lauren J Reining, Jeffrey M. Trent, Motomichi Takahashi, Kentaro Oka, Seiya Higashi,
Sarah K Highlander, Sumanta K. Pal; City of Hope Comprehensive Cancer Center, Duarte, CA; UCI,
Irvine, CA; City of Hope Cancer Center, Duarte, CA; Translational Genomics Research Institute, Flag-
staff, AZ; Translational Genomics Research Institute, Phoenix, AZ; Miyarisan Pharmaceuticals Co,
Kita-ku, Japan; Miyarisan Pharmaceuticals Co., Ltd., Saitama, Japan; Miyarisan Pharmaceutical Co.,
Ltd, Saitama, Japan; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA

Background: The role of gut microbial composition as a determinant of clinical outcomes has been well
established in several cancers, including metastatic renal cell carcinoma (mRCC) (Routy et al Science
2018). A growing body of evidence suggests that examining the metabolic function of microbial com-
munities may provide a more insightful understanding of these associations (Helmink et al Nature
Medicine 2019). Herein, we aimed to examine the effect of nivolumab/ipilimumab with or without
CBM588 on clinical outcomes and gut microbiome functionality. Methods: Treatment naïve mRCC pts
with clear cell and/or sarcomatoid histology and IMDC intermediate/high risk disease were enrolled
and randomized into receiving nivolumab/ipilimumab or nivolumab/ipilimumab with CBM588 in 1:2
fashion. Whole metagenome sequencing was performed on stool samples collected at baseline and
week 12. Generated MetaPhlan 3.0 data was run through HUMAnN 3.0 to identify differentially ex-
pressed metabolic pathways between two timepoints in each arm and with respect to treatment re-
sponse. Results: A total of 30 pts were enrolled and randomized, and 29 pts were eligible for analysis
as one patient was excluded as tumor tissue next-generation sequencing revealed genomic alterations
pathognomonic for sarcoma after initiation of protocol-based therapy. Median age of the participants
was 66 years, 21 pts (72%) were male, 10 pts (34%) had sarcomatoid features, and 29 pts (45%)
had prior nephrectomy. Objective response was achieved in 58% and 20% of the pts in nivolumab/ipi-
limumab/CBM-588 and nivolumab/ipilimumab arm, respectively. Significant changes in 40 metabolic
pathways (37 with upregulation and 3 with downregulation) in nivolumab/ipilimumab arm and 52 met-
abolic pathways (49 with downregulation and 3 with upregulation) in nivolumab/ipilimumab with
CBM588 arm were identified. In detail, dTDP-b-L-rhamnose biosynthesis, L-lysine biosynthesis II and
superpathway of pyrimidine ribonucleosides degradation pathways were found upregulated while O-an-
tigen building blocks biosynthesis (E. coli) pathway was found downregulated after treatment with ni-
volumab/ipilimumab and CBM588 (p = 0.001, p = 0.007, p = 0.037, p = 0.005 respectively).
Heatmaps detailing the dynamics of metabolic pathway expressions in regard to response in each arm
will be presented. Conclusions: We observed an increase in the activity of the pathways associated with
butyrate consumption and a resultant decrease in glycolytic dependence. Further, suppression of the
pathogenic E. coli function was observed, suggesting a role for CBM588 in protection from pathogenic
species. Our findings provide mechanistic evidence for the effect of the addition of CBM588 to nivolu-
mab/ipilimumab on gut microbiome function and resultant improvement in clinical outcomes in
mRCC. Clinical trial information: NCT03829111. Research Sponsor: The Gateway Foundation.
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Association of intra-tumoral microbiome and response to immune checkpoint
inhibitors (ICIs) in patients with metastatic renal cell carcinoma (mRCC).

Luis A Meza, Yongwook Choi, Ameish Govindarajan, Nazli Dizman, Zeynep Busra Zengin, Joann
Hsu, Nicholas Salgia, Sabrina Salgia, Jasnoor Malhotra, Neal Shiv Chawla, Alex Chehrazi-Raffle,
Ramya Muddasani, Daniela V. Castro, Agnes Chan, Guangfa Zhang, Sara A. Byron, Sarah K
Highlander, Nick Schork, Sumanta K. Pal; City of Hope Comprehensive Cancer Center, Duarte, CA;
The Translational Genomics Research Institute, Phoenix, AZ; City of Hope National Medical Center,
Duarte, CA; The Translational Genomics Research Institute (TGen), Phoenix, AZ; Translational Geno-
mics Research Institute, Phoenix, AZ; Translational Genomics Research Institute, Flagstaff, AZ; City
of Hope, Duarte, CA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA

Background:Multiple studies have suggested that the gut microbiome plays a modulatory role in ICI ac-
tivity and that specific bacteria and/or cumulative microbial diversity may drive response in patients
(pts) with mRCC (Routy et al Science 2018; Salgia et al Eur Urol 2020). Even though the tumor micro-
environment has substantial bacterial proliferation (Heymann et al Cancer L. 2021), there is a paucity
of data assessing the impact of intra-tumoral microbiota in response to ICI therapy. In this study, we
sought to explore this association in pts with mRCC. Methods: Pts diagnosed with mRCC who had avail-
able RNA sequencing (RNA-seq) data collected in the course of routine clinical care and who were
treated with ICIs were retrospectively identified.Intra-tumoral microbiome analysis was performed on
formalin-fixed paraffin-embedded samples. Following quality and adapter trimming, RNA-seq reads
were mapped to a human genome to filter host reads using the Burrows-Wheeler alignment (BWA) tool.
Taxonomic classification was performed using Kraken2 and the absolute abundances of species were
estimated using Bracken. The relative abundances among all non-human species were calculated. Sta-
tistical testing with Student’s t-test was performed to compare the relative abundance for all species
seen within pts who responded to ICIs and those who did not. Results: Among the 28 pts (22:6, M:F)
included in this analysis, 24 (86%) had clear cell histology and 20 (71%) were IMDC intermediate/
poor risk. All of the samples were collected prior to starting treatment with ICIs and the majority of
these (57%) were collected from the primary site. 11 pts (39%) received ICIs as first line treatment
and 17 (61%) as second line. Clinical response was seen in 50% of pts included in the study and the
most common rendered treatment was nivolumab (17 pts). In the overall cohort, Cutibacterium acne,
Moraxella osloensis, and Pasteurella multocida had the highest relative abundances. Additionally, sig-
nificant differences in relative abundances of specific bacteria were found between ICI responders and
non-responders. Among these, Stenotrophomonas maltophilia (p = 0.037) and Corynebacterium sp.
zg-917 (p = 0.035) had significantly higher relative abundances in pts who responded to ICIs. Conclu-
sions: This is the first study evaluating the association between intra-tumoral microbiome and response
to ICIs in pts with mRCC. Among bacteria associated with response, several have particular relevance
– for instance, Corynebacterium spp. have been studied for decades as a possible adjunct to immuno-
therapeutic agents such as BCG. Efforts are ongoing to validate these findings in a larger cohort. Re-
search Sponsor: None.

RENAL CELL CANCER

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

http://abstracts.asco.org


373 Poster Session

Tumor genomic landscape in younger compared to older patients (pts) with metastatic
clear cell renal cell carcinoma (mccRCC).

Nishita Tripathi, Haoran Li, Yeonjung Jo, Nicolas Sayegh, Clara Tandar, Roberto Nussenzveig,
Benjamin Haaland, Jackson Cheney, Divyam Goel, Blake Nordblad, Sumati Gupta, Benjamin L.
Maughan, Neeraj Agarwal, Umang Swami; Huntsman Cancer Institute, Salt Lake City, UT; Huntsman
Cancer Institute-University of Utah Health Care, Salt Lake City, UT; University of Utah Huntsman Can-
cer Institute, Salt Lake City, UT; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT;
University of Utah and Huntsman Cancer Institute, Salt Lake City, UT; University of Utah, Salt Lake
City, UT

Background: Renal cell carcinoma is predominant in 6th to 8th decade of life. Younger pts are more
likely to have symptomatic tumors on presentation but with favorable pathological features and disease
specific survival (PMID: 17092632). Herein, we hypothesized that the genomic landscape for pts with
onset of renal cell cancer at a younger age is distinct from those with late age of onset. Methods: In this
IRB-approved retrospective study, pts with mccRCC and tumor comprehensive genomic profiling
(CGP) available from a CLIA-certified laboratory were evaluated. Among these, the pts in the first and
fourth quartiles of age were included in this study. Variants of unknown significance and gene with al-
terations (GA) present in less than 5% of pts were excluded from the analysis. A chi-square test was
used to compare gene aberration frequency and p-values were adjusted for false discovery rate (FDR)
using Benjamini-Hochberg (BH) correction. The median number of genomic aberrations per pt was
compared using Wilcoxon rank-sum test. Results: 78 pts were eligible and included: first quartile
(Range: 25-53 years; n=54) and fourth quartile (Range: 68-77 years; n=38); male vs female: 30/13
vs 20/15. The genomic aberrations observed in both groups is listed in the table. GA in VHL and
PBRM1 were the most commonly observed in both groups. Most commonly observed genomic altera-
tions in first quartile was TP53, BAP1, CDKN2B and TSC1; and fourth quartile of age was SETD2,
TSC1, KDM5C and TP53. Tumor mutation burden and the frequency of gene aberrations was similar
across both the cohorts. Conclusions: In these hypothesis generating data, there was no significant dif-
ference in prevalence of targetable genomic aberrations, tumor mutational burden and frequency of ge-
nomic alterations in younger vs older pts with mccRCC. The numerically higher GA in KDM5C and
SETD2 (both of which contribute to epigenetic dysregulation) in older pts warrant interrogation in a
larger data set. Future directions may include the investigation of epigenomic changes and transcrip-
tomic profiling. Detailed genomic landscape of these pts will be presented in the meeting. Research
Sponsor: None.

Gene 1st quartile (N = 54) 4th quartile (N = 38)

VHL 34(79.1%) 30(85.7%)
PBRM1 15(34.9%) 13(37.1%)
TP53 8(18.6%) 3(8.6%)
TSC1 5(11.6%) 8(22.9%)
SETD2 2(4.7%) 9(25.7%)
KDM5C 4(9.3%) 7(20%)
BAP1 6(14%) 2(5.7%)
CDKN2B 5(11.6%) 1(2.9%)
MTOR 3(7%) 3(8.6%)
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Intestinal microbiome associated with development of grade 3/4 adverse in patients
with metastatic renal cell carcinoma (mRCC) treated with nivolumab plus ipilimumab
(N/I) and probiotic support: Results from a phase Ib study.

Luis A Meza, Nazli Dizman, Paulo Gustavo Bergerot, Tanya B. Dorff, Yung Lyou, Paul Henry
Frankel, Marian Llamas, Joann Hsu, Zeynep Busra Zengin, Nicholas Salgia, Jasnoor Malhotra,
Neal Shiv Chawla, John D Gillece, Lauren J Reining, Jeffrey M. Trent, Motomichi Takahashi,
Kentaro Oka, Seiya Higashi, Sarah K Highlander, Sumanta K. Pal; City of Hope Comprehensive Can-
cer Center, Duarte, CA; UCI, Irvine, CA; City of Hope Cancer Center, Duarte, CA; Translational Geno-
mics Research Institute, Flagstaff, AZ; Translational Genomics Research Institute, Phoenix, AZ;
Miyarisan Pharmaceuticals Co, Kita-ku, Japan; Miyarisan Pharmaceuticals Co., Ltd., Saitama, Japan;
Miyarisan Pharmaceutical Co., Ltd, Saitama, Japan; Department of Medical Oncology & Therapeutics,
City of Hope Comprehensive Cancer Center, Duarte, CA

Background: Treatment with N/I with the addition of CBM588, a live bacterial product comprised pri-
marily of Clostridium butyricum, improved PFS and RR versus N/I alone when used as first line treat-
ment for patients with mRCC (Meza et al ASCO 2021). Increased abundance of certain bacterial
species in the gut microbiome have been associated with the development of treatment related adverse
events (TREAs) in lung cancer patients receiving immunotherapy (Chau et al BMC Cancer 2021). How-
ever, this association has not yet been delineated in the setting of mRCC. Here, we present results of
an exploratory analysis assessing the differences in stool microbiome composition between patients
who experienced grade (G) 3/4 TREAs and those who did not. Methods: Patients were randomized 2:1
to receive N/I with or without CBM588. Stool collection for bacteriomic profiling was planned at base-
line and after 12 weeks of therapy for all randomized patients. Whole metagenome sequencing was
performed using previously published methods (Dizman et al Cancer Med 2021) and differences in mi-
crobiome composition were measured based on the occurrence of G 3/4 TREAs. Results: 30 patients
were enrolled and 29 included in the study. At the time of data cutoff (April 15, 2021) the median fol-
low up was 12.2 months (95% confidence intervals [CI], 10.6-13.8). Grade 3/4 TRAEs were experi-
enced in 52, 50, and 53% of patients in the overall cohort, control, and intervention arms,
respectively (p = NS). Among the most common G 3/4 TRAEs, subjects experienced fatigue, diarrhea,
and hyperglycemia. Patients with a complete set of stool samples were included for the microbiome
analysis (n = 26). In patients who experienced G 3/4 TRAEs, a significantly greater baseline abun-
dance of Escherichia coli, Klebsiella spp. and Blautia spp. (p = 0.02, 0.03, 0.05) were seen when
compared to those not experiencing G 3/4 TRAEs. In contrast, Bacteroides intestinalis and B. thetaio-
tamicron, were observed in significantly higher abundances in baseline stool specimens of patients
who did not experience G 3/4 TREAs (p = 0.03 for both). No significant differences were seen for any
of these species at the 12-week timepoint. Conclusions:We are among the first to investigate the differ-
ences in baseline stool microbiome in mRCC patients experiencing G 3/4 TRAEs while receiving immu-
notherapy. Our results suggest that certain taxa of bacteria are predictors of the development of
serious TRAEs. Larger cohorts are needed to corroborate these findings. Clinical trial information:
NCT03829111. Research Sponsor: Gateway Foundation for Cancer Research.
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Association between biomarkers and clinical outcomes of lenvatinib + pembrolizumab
in advanced renal cell carcinoma (RCC): Results from Study 111/KEYNOTE-146.

Chung-Han Lee, Drew W. Rasco, Arpit Rao, Matthew H. Taylor, James J Hsieh, Alvaro Pinto,
Nicholas J. Vogelzang, Z. Alexander Cao, Leah Suttner, Andrey Loboda, Amir Vajdi, Raluca Andreia
Predoiu, Michael Nebozhyn, Jared Lunceford, Rodolfo F. Perini, Junji Matsui, Yukinori Minoshima,
Corina E. Dutcus, Lea Dutta, Robert J. Motzer; Memorial Sloan Kettering Cancer Center, New York,
NY; South Texas Accelerated Research Therapeutics, San Antonio, TX; Dan L. Duncan Comprehensive
Cancer Center, Baylor College of Medicine, Houston, TX; Earle A. Chiles Research Institute, Provi-
dence Portland Medical Center, Portland, OR; Washington University School of Medicine, St. Louis,
MO; Hospital Universitario La Paz, Madrid, Spain; US Oncology Research, US Oncology Comprehen-
sive Cancer Centers of Nevada, Las Vegas, NV; Merck & Co., Inc., Kenilworth, NJ; Eisai Inc., Woodcliff
Lake, NJ; Eisai Co. Ltd., Tsukuba, Japan

Background: In the Study 111/KEYNOTE-146 trial (NCT02501096; N=147), lenvatinib (lenva) +
pembrolizumab (pembro) showed encouraging antitumor activity and a manageable safety profile in
treatment-naive (n=23) or previously treated metastatic RCC (n=105, previously treated with immune
checkpoint inhibitor [ICI]; n=19, previously treated ICI naive); 145 had clear cell RCC and 2 had non-
clear cell RCC. In this exploratory analysis, we evaluated the association between clinical outcomes
and gene expression signatures and DNA variants for individual RCC-specific driver genes of interest
based on published reports. Methods: Patients (pts) with metastatic RCC were treated with lenva 20
mg orally once daily + pembro 200 mg intravenously once every 3 weeks. The analysis population in-
cluded pts with treatment-naive (n=10) and ICI pretreated (n=70) disease with evaluable RNA-se-
quencing data for the 18-gene T-cell–inflamed gene expression profile (TcellinfGEP) and for 11 other
signatures (angiogenesis; glycolysis; gMDSC; hypoxia; mMDSC; MVD; MYC; proliferation; RAS; stro-
ma/EMT/TGFb; WNT) and whole exome sequencing (WES) data for DNA variants for individual genes
(VHL, PBRM1, BAP1, and SETD2). Specimens were collected prior to the start of treatment. The asso-
ciations between each signature score and ORR and PFS per immune-related RECIST were evaluated
using logistic regression and Cox proportional hazards, respectively. One-sided P values for TcellinfGEP
(hypothesized positive association) and two-sided P values for all other signatures (no hypothesized as-
sociation) were adjusted for multiplicity using the Hochberg step-up procedure; significance was pre-
specified at a=0.05. The association between DNA variants for individual genes and ORR was
evaluated descriptively. Clinical data cutoff was August 18, 2020. Results: Of 147 treated pts, RNA
sequencing and WES data were available for 80 (54%) and 60 (41%), respectively. TcellinfGEP was
not associated with ORR (P=0.827) or PFS (P=0.741), nor were the other 11 signatures before or after
adjustment for TcellinfGEP. ORR for DNA variants reported in the table. Conclusions: In this exploratory
analysis of pts with metastatic RCC enrolled in Study 111/KEYNOTE-146 treated with lenva + pembro,
responses were observed regardless of biomarker status. There were no statistically significant associa-
tions between gene signatures and clinical outcomes. Clinical benefit was observed regardless of VHL,
PBRM1, BAP1, or SETD2 mutation status. Analyses in larger randomized datasets will provide addi-
tional information on the role of biomarkers in RCC. Clinical trial information: NCT02501096. Re-
search Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA,
and Eisai Inc., Woodcliff Lake, NJ, USA.
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Targeting an IL-6/JAK/STAT/PIM1 pathway in renal cell carcinoma.

Kimberly Stephanie Meza, Sheldon L. Holder; Cancer Center at Brown University, Providence, RI;
Lifespan Cancer Institute, Division of Hematology/Oncology, Cancer Center at Brown University, Provi-
dence, RI

Background: Renal cell carcinoma (RCC) is the most common cancer of the kidney and accounts for
over 430,000 new cases worldwide and 179,000 deaths each year. PIM1 overexpression is associated
with poor clinical outcomes in patients with RCC. PIM1 is a constitutively active effector serine/threo-
nine kinase with roles in tumor progression including cell proliferation, apoptosis, invasion, and migra-
tion. Yet, the mechanisms that underlie PIM1 expression and its function in RCC are not fully
understood. Previous studies have implicated the cytokine IL-6 as an activator of STAT3 and stimula-
tor of PIM1 expression in pancreatic cancer. The aim of the present study is to explore expression of
PIM1 in RCC and identify potential signaling pathways that influence PIM1 expression. Methods: To
evaluate the contribution of PIM1 expression in RCC we first established baseline PIM1 levels across
four RCC cell lines (786-O, 769-P, CAKI-1, and RCC-4). Next, we quantified the presence of IL-6 in
cell culture supernatants for each cell line using an ELISA assay. IL-6 signals through the JAK/STAT
pathway, consequently we then used immunoblotting to determine whether ruxolitinib, a JAK1/2 in-
hibitor, would affect PIM1 expression. Finally, we examined cell viability post-ruxolitinib therapy using
an MTS assay. Results: Our results show that 769-P, 786-O, and CAKI-1 but not RCC-4 cells overex-
press PIM1 relative to normal renal proximal tubule epithelial cells. Results from the ELISA assay
show that 786-O, CAKI-1, and to a lesser degree RCC-4 cells secrete IL-6 into their media. Interesting-
ly, 769-P cells had little to no IL-6 present in their media. Based on these differences we sought to un-
derstand what effect inhibiting JAK may have on PIM1 expression. After treating cells with ruxolitinib,
we found that 786-O and CAKI-1 cells show a time and dose dependent decrease in PIM1 levels
whereas 769-P cells did not. To understand if these differences correlate with cell viability, we per-
formed an MTS assay after treating cells with ruxolitinib. Preliminary results show that at 8hr post-
treatment, CAKI-1 but not 769-P cells display a time and concentration dependent loss of cell viabili-
ty. Conclusions: Our initial studies suggest that differential expression of PIM1 among RCC cell lines
may be linked to autocrine IL-6 secretion. In CAKI-1 cells JAK inhibition decreases PIM1 expression
and cell viability. In the context of 769-P cells with high PIM1 expression but low IL-6 secretion levels,
JAK inhibition did not affect cell viability. These data suggest that in 769-P cells there exists a non-
IL-6 dependent mechanism stimulating PIM1 expression. Further investigation is required to elucidate
the contexts of these PIM1 regulatory pathways in order to develop IL-6/JAK/PIM1 targeted anti-cancer
strategies in RCC. Research Sponsor: Institutional Funding.

RENAL CELL CANCER

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

http://abstracts.asco.org


377 Poster Session

Validation of a 22-gene epithelial-mesenchymal transition (EMT) prognostic signature
in clear cell renal cell carcinoma.

Brittney Cotta, Srinivas Nallandhighal, Judith Stangl-Kremser, Trinh Pham, Jeffrey J. Tosoian,
Kathryn Marchetti, Joel Berends, Mahir Maruf, Scott A. Tomlins, Todd Matthew Morgan, Ganesh S.
Palapattu, Eman Adbulfatah, Aaron M. Udager, Simpa Salami; University of Michigan Health Sys-
tem, Ann Arbor, MI; University of Michigan Department of Urology, Ann Arbor, MI; Medical University
of Vienna, VIENNA, Austria; University of Michigan, Ann Arbor, MI; Vanderbilt University, Nashville,
TN; University of Michigan Department of Pathology, Ann Arbor, MI

Background: Current predictors of metastatic progression after radical nephrectomy for localized clear
cell renal cell carcinoma (ccRCC) include clinicopathologic features such as tumor stage and grade.
The addition of molecular tumor characteristics in a prognostic score may improve risk stratification
and patient selection for enhanced follow up strategies or adjuvant therapies. Methods: We retrospec-
tively identified consecutive patients with ccRCC who underwent radical nephrectomy (RNx) for local-
ized disease. Those who developed metastasis were identified. Whole-transcriptome mRNA
sequencing of primary tumors was performed followed by gene set enrichment analysis (GSEA) for the
most significant cancer hallmark pathways enriched in patients who did or did not develop metastasis.
For each patient, the 22-gene epithelial mesenchymal transition (EMT) score was calculated (high vs.
low), using cut-offs from a prior study using TCGA data. The prognostic impact of the EMT score was
evaluated by performing multivariable cox-proportional hazard testing and Kaplan-Meier (KM) survival
analysis. Results: We analyzed 82 patients with median age 62 years and median tumor size 6 ±2.9
cm. The median time to metastasis after radical nephrectomy for patients who developed metastasis
(n = 12) was 18.2 months and 31.1 months for patients who did not develop metastasis (n = 70). We
observed a significant enrichment of EMT, myogenesis, inflammatory response and hypoxia hallmark
pathways in patients with metastasis vs. those without metastasis. Multivariable analysis controlling
for relevant clinicopathologic features such as age, sex, tumor size, tumor stage etc. revealed high
EMT score to be significantly associated with development of metastasis [hazard ratio (HR) 7.2; 95%
CI 1.15-44.8; ]. Conclusions: Here we validate a prognostic 22-gene epithelial mesenchymal transition
(EMT) score in patients treated with radical nephrectomy for localized ccRCC. Pending further studies,
the EMT score may improve risk stratification and select patients for adjuvant therapy. Research Spon-
sor: U.S. National Institutes of Health.

RENAL CELL CANCER

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

http://abstracts.asco.org


378 Poster Session

Complimentary transcriptomic-metallomic analysis identifies risk of relapse for clear-
cell renal cell carcinoma (ccRCC) patients.

Shuchi Gulati, Bhargav Vemuri, Dina Secic, Behrouz Shamsaei, David R. Plas, John T.
Cunningham, Jarek Meller, Julio Alberto Landero, Maria F. Czyzyk-Krzeska; University of Cincinnati
College of Medicine, Cincinnati, OH; University of Cincinnati, Cincinnati, OH

Background: Patients with localized or locally advanced ccRCC undergo surgical resection by partial or
radical nephrectomy. Approximately 50% of tumors recur within five years after surgery. Currently the
only FDA approved drug in the adjuvant setting is sunitinib. However, the absence of an overall survival
benefit and the prevalence of side effects limit widespread use of sunitinib. Accurate identification of
patients at high risk of recurrence would enhance targeted adjuvant therapy, while sparing low-risk pa-
tients from side effects. A single scoring system, transcriptomic signature or genomic classifier, is un-
likely to accurately define prognosis. Here, we describe an integrated transcriptomic-metallomic
classifier to assess the risk of relapse in localized ccRCC. Methods: We investigated the transcriptomic
landscape of Caucasian male patients with stage III ccRCCs who remained disease free (S3DF) or re-
lapsed (S3RL) within 24 months after surgery using the TCGA Firehose Legacy cohort. In a separate
cohort of S3RL and S3DF ccRCCs, copper (Cu) content and molecular distribution were analyzed by
size exclusion chromatography coupled to inductively coupled plasma mass spectrometry (SEC-ICP-
MS). Results: Transcriptomic analysis identified that S3RL tumors were enriched for genes encoding
subunits of mitochondrial electron transport chain (ETC) and mitochondrial ribosomal proteins
(MRPs), an indication that mitochondrial activity may contribute to the relapse. In contrast, S3DF tu-
mors were enrichedfor genes related to immune responses, including genes encoding members
ofMHC-II, suggesting tumor control by the immune system. We established a setof 23 genes (23G) as
a signature that stratified ccRCCsinto distinct groups characterized by low, intermediateand high risk
of relapse after surgery. Importantly, SEC-ICP-MS analysis identified augmented distribution of Cu to
the Cu cytochrome c oxidase complex (Cu-COX) in tumor mitochondria from S3RL, consistent with the
prediction of increased ETC activity in the transcriptomic analysis. Conclusions: Integration of the 23G
transcriptomic signature and Cu-COX complex measurements in locoregional ccRCC can serve as a
prognostic biomarker for recurrence, and as a predictive classifier for novel treatments, including in-
hibitors of ETC for the S3RL tumors. In particular, a combination classifier using both measurements
may have a stronger prognostic/predictive power as compared to either biomarker alone. Research
Sponsor: U.S. National Institutes of Health.
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The impact of baseline peripheral cytokines on survival in metastatic clear cell renal
cell carcinoma (RCC) treated with nivolumab: NIVOREN GETUG-AFU 26 Translational
study.

Lucia Carril, Marie Naigeon, C�ecile Dalban, Aude Desnoyer, Nathalie Rioux-Leclercq, Catherine
Sautes-Fridman, Maxime Meylan, Yann-Alexandre Vano, Benoit Beusenlick, Salem Chouaib,
Caroline de Oliveira, Florence Tantot, Bernard Escudier, Laurence Albiges, Nathalie Chaput; Insti-
tut Gustave Roussy, Villejuif, France; Laboratory of Immunomonitoring in Oncology, Gustave Roussy,
Villejuif, France; Centre L�eon B�erard, Lyon, France; CHU Rennes, Rennes, France; INSERM UMR-S
1138, Cordeliers Research Center, Paris, France; Inflammation, Complement And Cancer, Centre de
Recherche des Cordeliers, Paris, France; Department of Medical Oncology, Georges Pompidou Hospi-
tal, University Paris Descartes, Paris, France; General Medical Oncology, University Hospitals Leuven,
Leuven, Belgium; Gustave Roussy Cancer Campus, Villejuif, France; Laboratoire D’immuno-Oncologie,
Gustave Roussy, Villejuif, France; GETUG Group, Unicancer, Paris, France; Gustave Roussy, Villejuif,
France; Gustave Roussy Cancer Campus, Universit�e Paris-Saclay, Villejuif, France

Background: The NIVOREN GETUG-AFU 26 study reported safety and efficacy of nivolumab in patients
with RCC in a “real world setting”. A translational research program was launched to quantify baseline
cytokine levels and correlate them with outcomes to nivolumab. Methods: Extreme responder patients
(pts) treated with nivolumab as part of the phase II NIVOREN GETUG-AFU 26 were included in this
TRAINING cohort. A panel of 14 different plasma cytokines and proteins (VEGF, VCAM-1, IL-6, IL-7,
IL-8, IL-10, APRIL, BAFF, 4-1BB, BCA, SDF-1, MDC, IFN-gamma and TNF-alpha) were quantified for
each plasma sample using the Elisa-based Meso Scale Discovery electrochemiluminescence assay.
The association between baseline cytokine levels and objective response rate (ORR), progression-free
survival (PFS) and overall survival (OS) was evaluated. Results: Overall, 80 pts, 40 responders and 40
progressors, were included for cytokine analysis. Baseline characteristics were similar to the overall tri-
al population. The IMDC risk score breakdown was 11.3% good, 56.3% intermediate and 32.5%
poor. With a median follow-up of 21.2 months, mOS data was immature at data cut-off. Overall surviv-
al rate was 67.3% at 12 months and median PFS was 3.8 months. Increased levels of IL-6 (75th per-
centile=P75), IL-7 (P75), IL-8 (P50) and VEGF (P50) were significantly negatively associated with
survival (IL-6: HR=2.44, p=0.0112; IL-7: HR=2.38, p=0.0123; IL-8: HR=2.80, p=0.0045, and
VEGF: HR=2.43, p=0.0133). 4-1BB (P50) was associated with improved OS (HR=0.39, p=0.0375).
Higher levels of IL-8 (P50) and VEGF (P50) were associated with worse PFS (IL-8: HR=2.50,
p=0.0133, and VEGF: HR=1.96, p=0.0132) and worse ORR (IL-8: p=0.013, and VEGF: p=0.044).
Except for IL-8 and VEGF, no other associations with response were observed. Conclusions: Higher
baseline plasma levels of IL-6, IL-7, IL-8 and VEGF were significantly associated with worse survival
outcomes in mRCC pts treated with nivolumab within TRAINING cohort of the NIVOREN trial. In con-
trast, 4-1BB was significantly associated with improved OS. IL-8 and VEGF were also associated with
worse PFS and ORR. VALIDATION cohort within the entire NIVOREN study is ongoing. Research
Sponsor: Bristol-Myers Squibb.
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Proteogenomic and clinical implications of unique recurrent splice variants in clear cell
renal cell carcinoma.

Andrew Chang, Paul Stewart, Nicholas Haig Chakiryan, Alex C. Soupir, Yijun Tian, Dongliang Du,
Jamie K. Teer, Youngchul Kim, Philippe E. Spiess, Jad Chahoud, Yonghong Zhang, John M
Koomen, Anders E. Berglund, Liang Wang, Timothy J. Robinson, Brandon J. Manley; H. Lee Moffitt
Cancer Center and Research Institute, Tampa, FL; Moffitt Cancer Center, Tampa, FL; Oregon Health
and Science University, Portland, OR; Department of Tumor Biology, H. Lee Moffitt Cancer Center &
Research Institute, Tampa, FL; H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL; Depart-
ment of Biostatistics and Bioinformatics, H. Lee Moffitt Cancer Center & Research Institute, Tampa,
FL; Moffitt Cancer Center & Research Institute, Tampa, FL; University of Texas MD Anderson Cancer
Center, Houston, TX; H. Lee Moffitt Cancer Canter and Research Institute, Tampa, FL; Duke University
Medical Center, Durham, NC; Department of Genitourinary Oncology, H. Lee Moffitt Cancer Center &
Research Institute, Tampa, FL

Background: Alternative mRNA splicing is recognized as a key driver of proteomic diversity. In cancer,
this splicing process can be altered resulting in generation of aberrant splice variants (SvPs) that can
contribute to tumor pathogenesis. However, our understanding of the significance of splice variants in
clear cell renal cell carcinoma (ccRCC) is currently limited. Given the lack of actionable genomic muta-
tions in ccRCC, aberrant SpVs may be the avenue to new pathogenic mechanisms and biomarkers.
Methods:We implemented a novel pipeline to screen for and select SpVs frequent in and relatively spe-
cific to ccRCC. We started with RNA-seq data from the Cancer Cell Line Encyclopedia to identify SpVs
specific to ccRCC cell lines. These were then screened across normal tissue in the Genotype-Tissue Ex-
pression Project (GTEx) and excluded if expressed. We analyzed bulk RNA-seq data of ccRCC primary
tumors obtained from our institutional Total Cancer Care cohort (TCC; n = 111), The Cancer Genome
Atlas (TCGA; n = 484) and the Clinical Proteomic Tumor Analysis Consortium (CPTAC; n = 110) to an-
alyze SpV expression in these samples. Using raw proteomics files from the CPTAC portal, proteins
were identified and quantified using MaxQuant. Associations of SvP with protein expression were fil-
tered by a Spearman correlation cutoff of +/-0.3. The Enrichr R library was used for pathway enrich-
ment. Finally, we correlated splice variant expression with overall (OS) and cancer-specific survival
(CSS). Using LASSO Cox regression analysis, we derived a SpV-based risk score trained on OS from
the TCGA cohort and validated on the TCC and CPTAC cohorts. Results: Our pipeline selected 16 previ-
ously uncharacterized SpVs, including variants of suspected oncogenes and tumor suppressors. Pro-
teogenomic analysis identified interesting biological associations. Among patients with high levels of
EGFR SpV, we found significantly higher expression of the protein regulatory T cell marker CD70 (padj
= 0.03). MVK SvP was highly correlated with 25 proteins enriched for the mTOR pathway (padj =
0.002). We derived a survival risk score based on expression of 5 SpVs (PDZD2, COBLL1, PTPN14,
RNASET2, FGD1) in the TCGA cohort. This risk score remained significant on multivariate analysis
(HR 1.4, p = 0.002) adjusting for covariates including AJCC stage. This was validated on multivariate
analysis in the TCC (HR 3.56, p < 0.001) and CPTAC (HR 3.18, p = 0.019) cohorts. Conclusions: Our
novel pipeline selected 16 unique SpVs frequent in and relatively specific for ccRCC. Some are associ-
ated with proteins expressed in oncogenic pathways, suggesting a potential role in disease pathogene-
sis. Additionally, our SpV-based risk score is strongly associated with OS and CSS across multiple
cohorts. This study provides a template for identifying and characterizing disease-specific aberrant
SpVs to aid discovery of new mechanisms and biomarkers. Research Sponsor: Kidney Cancer Associa-
tion Young Investigator Award.
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Single cell phenotyping of PDL1 and HLA1 on circulating tumor cells (CTC) in clear
cell renal cell carcinoma (ccRCC) on systemic treatment with immunotherapy (IO) and
vascular endothelial growth factor receptor tyrosine kinase inhibitors (TKI).

Hamid Emamekhoo, Matthew C Mannino, Matthew L Bootsma, Rory M. Bade, Meghan Wells,
Jennifer L. Schehr, Toni K. Choueiri, Rana R. McKay, Shuang Zhao, Joshua Michael Lang; Univer-
sity of Wisconsin School of Medicine and Public Health, Madison, WI; University of Wisconsin Carbone
Cancer Center, Madison, WI; University of Wiscconsin Carbone Cancer Center, Madison, WI; UW
Heme/Onc Facility, Madison, WI; Department of Medicine, University of Wisconsin, Madison, WI;
Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Brigham and Women’s Hospi-
tal, and Harvard Medical School, Boston, MA; University of California San Diego, La Jolla, CA

Background: Single agent or combination regimens using different IO and TKI agents have dramatically
improved survival of patients (pt) with advanced ccRCC. Nevertheless, selecting optimal combination
and sequencing of treatments remains challenging given the current absence of predictive biomarkers.
Considering substantial disease heterogeneity and tumor clonal evolution, CTCs could provide a more
comprehensive and longitudinal assessment of disease and response to treatment when compared to
single site biopsy. In this study we explore changes in CTC characteristics in correlation with pt’s re-
sponse (Resp) to treatment and progression (PD). Methods: 152 blood sample time points from 44
ccRCC pts (mean=3.5 sample/pt, range= 1-9) were included. An automated microfluidic platform us-
ing exclusion-based sample technology was employed for high sensitivity enrichment of RCC CTCs us-
ing EpCAM and CAIX antibodies. High-specificity CTC identification was achieved with positive
staining for pCK or CAXII, and negative staining for CD45, CD34 and CD66b. Single cell phenotyping
of PDL1 and HLA1 expression on each CTC was quantified with automated image analysis algorithms
followed by manual visual QA of the putative CTCs. Cellular-level expression of PDL1 and HLA1 were
compared within treatment-response groupings, using Wilcoxon rank-sum tests (Table). Results: Pts
were 70% male, 93% Caucasian, 51% de novo metastatic, 98% received systemic treatment. CTC
samples were collected at baseline (12) or while on treatment with IO (71), TKI (55), or IO/TKI (14).
Across treatments, the number of CTCs increased from Resp to PD but this trend was not statistically
significant. PDL1 expression was higher at PD compared to Resp on IO and IO/TKI but not significantly
different on TKI. HLA1 expression was higher at PD compared to Resp on IO and TKI but not signifi-
cantly different on IO/TKI. Average CTC PD-L1 expression was higher at Resp to IO compared to base-
line. Conclusions: Single cell phenotyping of PDL1 and HLA1 were done at Resp compared to PD time
points on IO and/or TKI to identify potential mechanisms of resistance. Further evaluation of these pre-
liminary results in prospective trials is ongoing to advance new predictive biomarkers for ccRCC. Re-
search Sponsor: U.S. National Institutes of Health.

Average HLA (rows, below diagonal) and PDL1 (columns, above diagonal) expression and Wilcoxon tests
comparing within treatment-resp groups and between Resp and baseline.

PDL1 TKI Resp TKI PD IO Resp IO PD IO + TKI Resp IO + TKI PD Baseline

HLA1 mean 1.86 1.88 1.96 2.01 2.04 2.13 1.90
TKI Resp 1.80 NS *
TKI PD 2.02 * NS
IO Resp 1.93 * *
IO PD 2.05 * *
IO + TKI Resp 2.10 * *
IO + TKI PD 2.08 NS *
Baseline 1.92 * * NS * * *

* for significant tests and NS for non-significant.
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Molecular and immune landscape of FH-mutated kidney cancer.

Bayan A Al-Share, Sharon Wu, Abdurahman Alloghbi, Samer Alkassis, Anthony Guastella, Anthony
Helmstetter, Chadi Nabhan, W. Michael Korn, Bassel Nazha, Pedro C. Barata, Charles J. Ryan,
Rana R. McKay, Elisabeth I. Heath; Barbara Anna Karmanos Cancer Institute, Livonia, MI; Caris Life
Sciences, Phoenix, AZ; Karmanos Cancer Institute, Wayne State University, Detroit, MI; Wayne State
University/Detroit Medical Center, Detroit, MI; Aptitude Health, Atlanta, GA; Emory University Depart-
ment of Hematology and Medical Oncology, Atlanta, GA; Tulane University Medical School, New Or-
leans, LA; Division of Hematology, Oncology and Transplantation, Department of Medicine, University
of Minnesota, Minneapolis, MN; University of California San Diego, La Jolla, CA; Karmanos Cancer In-
stitute, Department of Oncology, Wayne State University School of Medicine, Detroit, MI

Background: Hereditary leiomyomatosis and renal cell cancer (HLRCC) syndrome is caused by inacti-
vating germline mutations in fumarate hydratase (FH), predisposing individuals to development of cer-
tain cancers. Sporadic FH mutations have been described in different types of cancers, including
kidney cancers, but the implications of somatic mutations are not well described. Here, we character-
ize the molecular landscape of kidney tumors with FH mutations. Methods: Tumors were analyzed us-
ing next generation sequencing of DNA (NextSeq, 592 genes and NovaSeq, WES) and RNA
(NovaSeq). Immune cell fraction was estimated by immune deconvolution (Quantiseq). Significance
was determined by chi-square and Wilcoxon rank sum test and adjusted for multiple comparisons
(q-value <0.05). Results: Of 1956 kidney tumors, 31 had somatic pathogenic or likely pathogenic
(P+LP; 1.58%) and 21 had variant of unknown significance (VUS; 1.07%) mutations in FH. Among
the most commonly co-mutated genes, VHL (29.03% vs 38.1% vs 55.2%) and PBRM1 (9.68% vs
20% vs 29.8%) were less frequently mutated in P+LP compared to VUS and WT tumors; while NF2
(22.6% vs 5% vs 5.65%) was more frequently mutated in P+LP tumors compared to the others. In
P+LP tumors, the HIPPO pathway (22.6% vs 4.76% vs 5.62%) was more frequently altered while the
chromatin remodeling pathway (25.8% vs 28.6% vs 51.1%) was less frequently altered compared to
VUS or WT tumors. P+LP tumors showed decreased NK cell infiltration (q=0.01) compared to VUS
and WT tumors. Additionally, there was a trend towards increased CD8+ T cells and CTLA4 and
PDCD1 expression in P+LP tumors compared to VUS but not WT tumors. Of the 1,956 kidney tumors,
315 were of clear cell renal cell carcinoma (ccRCC) histology. P+LP (n=4) ccRCC tumors showed a
trend towards higher expression of immune checkpoint genes CTLA4 and IDO1 compared to VUS tu-
mors (n=5). VHL expression was higher in P+LP ccRCC compared to VUS ccRCC tumors. P+LP ccRCC
tumors showed a trend toward increased CD4+ (2.59% vs 0%) and CD8+ (2.14% vs 0%) T cells as
well as T cell inflammation (25% vs 0%) and median Interferon score compared to VUS ccRCC tu-
mors. Conclusions: P+LP FH mutated kidney tumors may have a different mutational and immune
landscape than VUS FH mutated and WT tumors. Despite the small sample size, our study highlights
potential therapeutic implications that will require further study. Research Sponsor: CARIS life
sciences.

Molecular and immune markers in FH-mutant kidney cancer.

Biomarker P+LP VUS WT P Q

Kidney Cancer
(all)

Genes VHL 29.0% 38.1% 55.2% 0.005 0.946
NF2 22.6% 5.00% 5.65% 0.004 0.946
PBRM1 9.68% 20.0% 29.8% 0.033 1

Pathways Chromatin
Remodeling

25.8% 28.6% 51.1% 0.003 0.240

HIPPO 22.6% 4.76% 5.62% 0.003 0.240
ccRCC Immune Cells CD4+ T 2.6% 0.00% 0.00% 0.013 0.141

CD8+ T 2.1% 0.00% 0.58% 0.044 0.482
IC Genes (Normalized

TPM)
CTLA4 2.27 0.40 1 0.038 0.460
IDO1 2.26 0.07 1 0.006 0.071
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Transcriptomic signatures can aid in post-operative risk stratification of clear cell renal
cell carcinoma.

Brian M. Shuch, Elai Davicioni, Neal Patel, James Proudfoot, Yang Liu, Alexander K. Hakansson,
Peter Muraki; Institute of Urologic Oncology, David Geffen School of Medicine at UCLA, Los Angeles,
CA; Veracyte, Inc, San Diego, CA; UCLA School of Medicine, Los Angeles, CA; Veracyte, La Jolla, CA;
Veracyte, Inc, Vancouver, BC, Canada

Background: The ability to risk stratify patient’s post-nephrectomy is critical to select candidates for
surveillance and adjuvant therapy. Whether transcriptomic information adds value to current prognos-
tic information is unclear. Methods: Data from confirmed clear cell renal cell carcinoma (ccRCC) used
in the TCGA Pan-RCC analysis was downloaded from cBioportal and GDC bioportal. Clinicopathologic
variables were used to calculate the integrated staging system, SSIGN (stage, size, grade, and necro-
sis). The 16 gene recurrence score (RS) signature was generated as described in Rini 2015 using the
TCGA data with log TPM normalization. The RS was stratified into high and low risk groups by median.
SSIGN was divided into low (0-1) intermediate (2-4) and high ( > = 5) risk groups. RS and SSIGN
prognostic significance were evaluated using disease recurrence as an end point, censoring by death.
Results: SSIGN and recurrence scores (RS) were calculated for 369 (71.2%) of 518 available TCGA
subjects with non-metastatic clear cell renal carcinoma. On multivariable analysis, the RS (continuous
variable) was independently associated with disease-free status (HR 1.18 [95%CI (1.02-1.37)], p =
0.031) for each 10 point increase in RS) after adjusting for SSIGN. Categorizing SSIGN into low, inter-
mediate and high-risk groups showed 3.9%, 18.5% and 39.8% 3-year recurrence rates. Stratifying
SSIGN risk groups by RS scores we found an RS to further risk stratify the SSIGN intermediate risk
group (HR 1.60 [95%CI 1.21-2.12], p < 0.001]). The AUC for at 3 years for SSIGN in the intermedi-
ate risk group was 0.68, for RS was 0.74 and the combination was 0.78 (with boot-strapping for opti-
mism adjustment). At 3 years, patients with SSIGN intermediate risk disease (n = 135) with low RS
had 3-year recurrence rate of 7.1% compared to 31.0% for those with high RS scores. Conclusions:
Transcriptomic recurrence scores can risk stratify intermediate SSIGN clinical risk patients. Patients
with intermediate risk disease but a high RS score had poorer outcomes similar to clinically high risk
patients. Transcriptomic signatures may add value to existing clinicopathologic variables in ccRCC and
clinical implementation is warranted. Research Sponsor: Veracyte.
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CD70 is a promising CAR-Tcell target in patients with advanced renal cell carcinoma.

Huihui Ye, Rong Rong Huang, Brian M. Shuch, Zhengshan Chen, Jonathan W. Said, Allan J.
Pantuck, Siler Panowski; UCLA David Geffen School of Medicine, Los Angeles, CA; University of Cali-
fornia, Los Angeles, Los Angeles, CA; UCLA School of Medicine, Los Angeles, CA; Institute of Urologic
Oncology (IUO), Department of Urology, David Geffen School of Medicine at UCLA, Los Angeles, CA;
Allogene Therapeutics, San Francisco, CA

Background: Renal cell carcinoma (RCC) comprises a heterogeneous group of tumors of different histo-
logical subtypes. Each subtype is characterized by distinct immunohistochemical and molecular fea-
tures and different biology. Currently, patients with advanced RCC have poor disease outcomes despite
recent breakthroughs in immunotherapy. Chimeric antigen receptor (CAR)-T cell therapy has produced
remarkably effective and durable clinical responses in hematological malignancies. However, there
have been very limited success of CAR-T cell therapy in solid tumors. CD70 and its signaling partner
CD27 are cell surface molecules that have emerged as novel targets for immune modulation approach.
CD70 is also a promising target for CAR-T cell therapy, as it is overexpressed on multiple types of solid
tumors including RCC and not expressed in most normal tissue. Studies have shown clear cell RCC
(CCRCC) commonly expresses CD70. To date, no studies has evaluated CD70 expression in metastatic
RCC in comparison with primary RCC. Methods: Four Tissue Microarrays (TMAs) were constructed us-
ing 395 tumors from 374 patients with RCC, 4 to 8 cores per tumor. There were 359 primary tumors,
36 metastatic tumors, and 344 matched normal. The primary RCC included 309 CCRCC including 11
with sarcomatoid differentiation, 38 papillary RCC (pRCC) including 1 with sarcomatoid differentia-
tion, 8 chromophobe RCC (ChRCC), and 4 collecting duct RCC (CDC). The metastatic RCC were com-
posed of 31 CCRCC including 3 with sarcomatoid differentiation and 5 PRCC. CD70 expression was
evaluated using immunohistochemistry (IHC) and Definiens image analysis. CD70 expression was
measured using the percentage of CD70-positive tumor cells. A CD70-positive tumor was defined as
CD70 immunopercentage ≥ cutoff value in at least one core. Results: CD70 staining was detected in
tumor cells in primary and metastatic RCC, with minimal staining in normal renal parenchyma. When
the positive cutoff was defined as ≥1% of tumor cells demonstrating CD70 staining, the positive rate
in CCRCC, pRCC, ChRCC, CDC, and SarRCC was 98%, 32%, 0%, 11%, and 46%, respectively. When
the positive cutoff was defined as ≥ 25% of tumor cells stained positive for CD70, the positive rate in
CCRCC, pRCC, ChRCC, CDC, and SarRCC was 41%, 10%, 0%, 0%, and 23%, respectively. Finally,
when the positive cutoff was defined as ≥50%, the positive rate in CCRCC, pRCC, ChRCC, CDC, and
SarRCC was 22%, 2%, 0%, 0%, and 8%, respectively. Metastatic RCC showed a higher % of tumor
cells expressing CD70 compared to primary RCC for patients with CCRCC (mean 15% vs 9%) or
SarRCC (12% vs 9%). Conclusions: Clear cell and sarcomatoid RCC are the RCC subtypes that demon-
strate the highest CD70 expression. CD70 expression is further increased in metastatic lesions com-
pared to the primary tumors. Anti-CD70 CAR-T cell therapy may benefit a significant fraction of
patients with advanced CCRCC and sarcomatoid RCC. Research Sponsor: Allogene Therapeutics,
UCLA.
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Molecular characterization of renal cell carcinoma with venous tumor thrombus:
Genomic aberrations with renal vein wall invasion.

Xiaoxi Dong, Cheng Liu, Shidong Jia, Jianjun Yu, Lulin Ma; Predicine INC, Castro Valley, CA; Peking
University Third Hospital, Beijing, China; Predicine INC, Hayward, CA; Predicine Inc, San Francisco,
CA; The Third Hospital of Peking University, Beijing, China

Background: Renal cell carcinoma (RCC) patients with tumor thrombus (TT) have been observed dis-
tinct phenotypes of TT: deeply invading into the wall of renal vein/inferior vena cava (IVC) (DITT) or
minimal/non-invasion (NITT), with different surgical strategy and post-thrombectomy outcome. Howev-
er, the molecular characters of DITT/NITT have not been investigated, due to operational challenges
and limited patient access. Methods: In this study, primary tumor and TT samples from 68 patients
having IVC thrombectomy were prospectively collected for DNA mutation profiling and RNA expression
profiling, using Predicine panel-based next generation sequencing and transcriptome RNA-SEQ, re-
spectively. Next-generation sequencing and bioinformatics data analysis was conducted in Colleges of
American Pathologist (CAP)-accredited laboratory in Shanghai, China (Huidu Shanghai Medical Scien-
ces Ltd.). Kaplan–Meier survival analysis was performed to analyze the correlation between DITT/NITT
and clinical outcome, and p-values were calculated using log-rank test. Results: When metastasis was
detected, patients with DITT showed significantly shorter overall survival comparing to patients with
NITT (P < 0.05, log-rank test). However, this difference was not observed in non-metastatic group.
Successful sequencing has been achieved in 100% (68/68) patients. NITT tumor bulks more fre-
quently carried mutations in PTEN, TP53 and epigenetic regulators such as SETD2, PBRM1 and
KDM5C and had higher expression of cell cycle related pathway genes. In contrast, DITT had lower ex-
pression of genes encoding cell adhesion and extracellular matrix molecules such as ADAM33,
NCAM1 and FLRT2, which could contribute to higher invasiveness. Conclusions: To our knowledge,
this is the first large study to systematically interrogate genomic landscape and molecular features of
different TT phenotypes in RCC patients. The differential genomic mutation and gene expression land-
scapes across the two groups may reflect biologic differences and clinical implications such as tumor
invasiveness and aggressiveness. Research Sponsor: Peking University Medicine Fund of Fostering
Young Scholars’ Scientific & Technological Innovation BMU2018PY003; the National Natural Science
Foundation of China (Nos.: 81711530048，81572515, 81972381); Peking University Third Hospi-
tal Clinical Research Fu.
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Characterization of aberrant alternative splicing landscape in patients with renal cell
carcinoma (RCC).

Ameish Govindarajan, Apurva M. Hegde, Neal Shiv Chawla, Nazli Dizman, Zeynep Busra Zengin,
Luis A Meza, Ramya Muddasani, Alex Chehrazi-Raffle, Jasnoor Malhotra, Daniela V. Castro,
Sabrina Salgia, Cristiane Decat Bergerot, Nishita Tripathi, Nicolas Sayegh, Errol James Philip,
Joann Hsu, Sara A. Byron, Patrick Pirrotte, Sumanta K. Pal; City of Hope Comprehensive Cancer
Center, Duarte, CA; Translational Genomics Research Institute, Phoenix, AZ; City of Hope National
Medical Center, Duarte, CA; Universidade Federal de S~ao Paulo (UNIFESP), S~ao Paulo, Brazil; Hunts-
man Cancer Institute, Salt Lake City, UT; Huntsman Cancer Institute-University of Utah Health Care,
Salt Lake City, UT; University of California-San Francisco School of Medicine, San Francisco, CA;
TGen/City of Hope Comprehensive Cancer Center, Duarte, CA; Department of Medical Oncology &
Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA

Background: Aberrant alternative splicing (AS) events have been implicated in the initiation and pro-
gression of various cancers; however, the detailed nature of their role in RCC is yet to be fully elucidat-
ed. Our study aims to characterize AS events in RCC tumors using a novel AS pipeline (Bisbee).
Methods: We retrospectively identified patients (pts) with RCC who had tumor-normal whole exome se-
quencing and tumor whole transcriptome sequencing (GEMExtra, Ashion Analytics) performed as part
of their routine clinical care. AS events from RNA sequencing data were identified and further charac-
terized as (1) alternative splice 3’ site (A3), (2) alternative splice 5’ site (A5), (3) exon skipping (ES),
(4) intron retention (IR), and (5) mutually exclusive exons splice events (MUT). The Bisbee outlier
analysis was performed against normal kidney tissues from the GTEx tissue library to further identify
tumor-associated splice events. Outlier splice events were categorized as either non-coding/protein
loss/silent, isoform switch, novel, or unknown. Results: Overall, 147 RCC pts (77% male) with RNA se-
quencing data were included in this analysis. Median age at diagnosis was 60 (range 31-94) and 97%
of pts had metastatic RCC. The distribution of histology was 85% clear cell RCC followed by 11% pap-
illary RCC. The AS analysis identified 25,928 outlier splice events. Approximately 60% of these were
predicted to be protein-coding events, with the majority arising from IR and ES. These were followed
by A3, A5, and MUT, in descending order of frequency. We also examined tumor-associated novel out-
lier events where 70% of analyzed RCC tumor samples noted 34 tumor-associated novel events were
present, shared in most of the cohort and found an enrichment for IR events leading to frame disrup-
tions. Data of splice variants will be presented at the meeting. Conclusions: In depth examination of
this large cohort suggests that IR resulting from AS events occur frequently within RCC. Further efforts
to investigate the association of AS events and clinical outcomes are underway. Research Sponsor:
None.
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The prognostic role of sarcopenia and albumin in locally advanced renal cell carcinoma
with IVC tumor thrombus.

Eric Midenberg, Dattatraya H Patil, Alexandra Medline, Michelle Higgins, Milton Williams, Bassel
Nazha, Jacqueline T Brown, Kenneth Ogan, Sarah P. Psutka, Mehmet Asim Bilen, Viraj A. Master;
Emory University School of Medicine, Atlanta, GA; Emory University, Atlanta, GA; Brady Urological In-
stitute, Johns Hopkins Hospital, Baltimore, MD; University of Alabama at Birmingham, Birmingham,
AL; Emory University Department of Hematology and Medical Oncology, Atlanta, GA; Department of
Hematology and Medical Oncology, Emory University School of Medicine, Atlanta, GA; Emory Universi-
ty School of Medicine Winship Cancer Institute, Atlanta, GA; University of Washington Medical Center,
Seattle, WA; Winship Cancer Institute of Emory University, Atlanta, GA

Background: Indicators of body composition and nutritional status, such as lumbar skeletal muscle in-
dex (SMI, cm2/m2) and hypoalbuminemia, are associated with adverse outcomes following surgery for
localized renal cell carcinoma (RCC) but have yet to be described in patients with RCC and venous tu-
mor thrombus. We hypothesize that preoperative sarcopenia, a severe deficit in lean muscle mass, and
hypoalbuminemia will be associated with decreased overall survival (OS) and cancer specific survival
(CSS) in nonmetastatic RCC patients undergoing radical nephrectomy and tumor thrombectomy.Meth-
ods:We retrospectively analyzed 103 nonmetastatic RCC patients who underwent radical nephrectomy
and tumor thrombectomy from 2005 to 2020. Optimally fit BMI (kg/m2) and sex-stratified sarcopenia
thresholds were calculated (BMI<30: SMI<47 for males, SMI<38 for females; BMI≥30: SMI<54 for
males, SMI<47 for females). Sarcopenia and albumin risk groups were created based on their individ-
ual hazard ratios on univariable analysis and defined as low-risk (non-sarcopenic, normal albumin),
medium-risk (non-sarcopenic, hypoalbuminemia), high-risk (sarcopenic, normal albumin), and very
high-risk (sarcopenic, hypoalbuminemia). Associations between independent and combined sarcope-
nia and hypoalbuminemia (albumin<3.5 g/dL) with OS and CSS were evaluated using multivariable
and Kaplan-Meier analyses. Results: Prevalence of sarcopenia and hypoalbuminemia were 51.2% and
44.7%, respectively. Median follow up time was 24.8 months and median time from preoperative im-
aging to surgery was 21 days. Sarcopenia was an independent predictor of OS (p=0.003) and CSS
(p=0.006) whereas hypoalbuminemia was not (OS: p=0.096; CSS: p=0.718). When analyzing sarco-
penia and albumin in combination, the high and very high-risk groups were significantly associated
with decreased OS (high-risk: p=0.011; very high-risk: p<0.001) and CSS (high-risk: p=0.011; very
high-risk: p=0.017). Kaplan-Meier curves showed a stepwise decline in median OS (p=0.0071) and
CSS (p=0.0068) times with increasing risk. Conclusions: Simultaneous sarcopenia and hypoalbumine-
mia were associated with nearly a seven-fold decrease in OS and CSS in patients undergoing surgery
for nonmetastatic RCC with IVC tumor thrombus. Research Sponsor: None.

Multivariable analysis of sarcopenia and albumin’s effects on OS and CSS.

Overall Survival Cancer Specific Survival

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

Sarcopenia 3.43 (1.50-7.85) 0.003 7.81 (2.01-
30.28)

0.003

Albumin 1.89 (0.89-4.01) 0.096 0.81 (0.26-2.55) 0.718
Low-Risk: Non-sarcopenic, Normal Albumin 1 (ref.) - 1 (ref.) -
Medium-Risk: Non-sarcopenic,

Hypoalbuminemia
2.27 (0.80-6.43) 0.121 0.95 (0.18-5.08) 0.953

High-Risk: Sarcopenic, Normal Albumin 4.13 (1.38-
12.37)

0.011 8.90 (1.64-
48.17)

0.011

Very High-Risk: Sarcopenic, Hypoalbuminemia 6.78 (2.50-
18.35)

<0.001 6.40 (1.40-
29.24)

0.017
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Sarcopenia as a predictor of perioperative morbidity in metastatic renal cell carcinoma
patients undergoing radical nephrectomy and IVC tumor thrombectomy.

Eric Midenberg, Alexandra Medline, Dattatraya H Patil, Bassel Nazha, Jacqueline T Brown,
Kenneth Ogan, Sarah P. Psutka, Mehmet Asim Bilen, Viraj A. Master; Emory University School of
Medicine, Atlanta, GA; Emory University, Atlanta, GA; Emory University Department of Hematology
and Medical Oncology, Atlanta, GA; Department of Hematology and Medical Oncology, Emory Univer-
sity School of Medicine, Atlanta, GA; Emory University School of Medicine Winship Cancer Institute,
Atlanta, GA; University of Washington Medical Center, Seattle, WA; Winship Cancer Institute of Emory
University, Atlanta, GA

Background: Preoperative sarcopenia, as determined by the lumbar skeletal muscle index (SMI), has
shown potential value for predicting adverse survival outcomes in metastatic renal cell carcinoma
(mRCC) patients undergoing cytoreductive surgery. However, its utility for predicting perioperative
morbidity in mRCC patients with IVC involvement is poorly elucidated. We hypothesize that preopera-
tive sarcopenia, a severe deficiency in lean muscle mass, will be associated with major surgical compli-
cations and longer lengths of hospital stay in mRCC patients managed with radical nephrectomy and
tumor thrombectomy. Methods: We retrospectively analyzed 99 mRCC patients who underwent radical
nephrectomy and tumor thrombectomy from 2005 to 2020. Sarcopenia was diagnosed using optimally
fit body mass index (BMI) and sex-stratified thresholds. For patients with a BMI < 30 kg/m2, sarcope-
nia was defined as a SMI < 47 cm2/m2 for males and SMI < 38 cm2/m2 for females and for those with
a BMI≥30 kg/m2, as a SMI < 54 cm2/m2 for males and SMI < 47 cm2/m2 for females. Outcome
measures were the presence of any major complications within 90 days after surgery, major complica-
tions within 1 year after surgery, and length of hospital stay post-nephrectomy ≥7 days. Major compli-
cations were defined as grade ≥3a on the Clavien-Dindo classification system. Associations between
sarcopenia and major surgical complications and length of hospital stay were evaluated using multivar-
iable analysis. Multivariable models were adjusted for age, race, gender, BMI, Charlson comorbidity in-
dex, T and N staging, Fuhrman grade, ECOG Score, and extent of IVC tumor thrombus. Results:Median
time from preoperative imaging to surgery was 22 days (IQR 15-29). Of the 57 (58%) patients with
preoperative sarcopenia in our cohort, 19 (33%) and 20 (35%) patients experienced a major surgical
complication within 3 and 12 months after surgery, respectively, and 34 (60%) patients had a length
of stay ≥7 days. Preoperative sarcopenia was significantly associated with the occurrence of a major
complication within 90 days (OR = 4.84, 95%CI: 1.30-18.06, p = 0.019) and 1 year (OR = 6.43,
95%CI: 1.66-24.89, p = 0.007) after surgery. The presence of sarcopenia did not significantly change
the odds of staying in the hospital for more than 7 days post-nephrectomy (OR = 1.41, 95%CI: 0.45-
4.41, p = 0.551). Conclusions: Preoperative sarcopenia was associated with major surgical complica-
tions occurring within 3 and 12 months among mRCC patients after radical nephrectomy and tumor
thrombectomy. Screening for sarcopenia preoperatively may assist in identifying patients at high-risk
for increased perioperative morbidity, which ultimately may permit the implementation of preventive
therapeutic strategies. Future validation is needed. Research Sponsor: None.
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Active surveillance in metastatic renal cell carcinoma: A single-center cohort.

William Schwartzman, Roy Elias, Malvika Govil, Waseem Nosair, Alana Christie, Kevin Dale
Courtney, Isaac Alex Bowman, Suzanne Cole, Waddah Arafat, Hans J. Hammers, James
Brugarolas; UT Southwestern Medical Center, Dallas, TX; University of Texas Southwestern Medical
Center, Dallas, TX; UTSW School of Medicine, Dallas, TX; UTSW Internal Medicine Residency, Dallas,
TX; University of Wisconsin, Madison, WI; The University of Texas Southwestern Medical Center, Dal-
las, TX

Background: Emerging data suggest that active surveillance (AS) may be safely implemented in a sub-
set of patients (pts) with metastatic renal cell carcinoma (RCC) and indolent disease to delay the initia-
tion of systemic therapy without undermining long-term survival. However, widespread adoption of AS
has been limited by a lack of data on factors portending favorable outcomes. In this study we sought to
characterize pts undergoing AS at a large academic medical center to identify factors associated with
time on AS. Methods: We identified pts on AS using Kidney Cancer Explorer (KCE), the data manage-
ment platform of the Kidney Cancer Program at UT Southwestern Medical Center (2005-2020), as
well as input from medical oncologists. The AS cohort was defined by (1) having metastatic RCC (de-
termined by either a suspicious lesion> 1cm or a positive biopsy), and (2) the absence of prior system-
ic therapy. Baseline characteristics and IMDC criteria were evaluated at the outset. Outcomes of
interest included progression free survival (PFS), time to systemic therapy (TST), and overall survival
(OS). Survival estimates were generated using Kaplan Meier methods. Cox proportional hazard models
were used in univariate and multivariate analyses to identify baseline characteristics associated with
TST. Results: We identified 37 pts with metastatic RCC undergoing AS; 31 pts (83.8%) had ccRCC,
28 pts (75.7%) had a favorable IMDC prognostic group, 18 pts (48.6%) had one metastatic lesion at
baseline, and the cohort had an average tumor burden of 21mm. The majority of pts had clinical or ra-
diologic progression with a median PFS of 10.8 months (95% CI: 8.13-23.31). The median TST was
37 months (95% CI: 24.3-94.9). In total, there were 11 deaths (none of which occurred prior to the
initiation of systemic therapy) and median OS after the initiation of AS was 132.5 months (95% CI:
87.3-NR). Multivariate analyses showed that higher numbers of metastatic lesions at baseline were as-
sociated with a shorter TST (HR:1.45; 95% CI: 1.03-2.03, p = 0.03). At a median follow-up of 62.5
months, 11/37 (29%) of pts had not yet started systemic therapy. Conclusions: These results expand
upon previous studies and support a role for AS to delay systemic therapy in selected pts with meta-
static RCC. Research Sponsor: None.
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Impact of neoadjuvant immune checkpoint inhibitor therapy on primary tumor size
and complexity: Correlation with surgical quality and short term oncological outcomes.

Ava Saidian, Kevin Hakimi, Justine Panian, Archana Ajmera, Pedro C. Barata, Stephanie A. Berg,
Steven Lee Chang, Toni K. Choueiri, Hannah Elizabeth Dzimitrowicz, Hamid Emamekhoo, Evan
Gross, Deepak Kilari, Elaine Tat Lam, Taylor Nonato, Sarah P. Psutka, Bicky Thapa, Nicole Weise,
Tian Zhang, Rana R. McKay, Ithaar Derweesh; University of California San Diego, Moores Cancer
Center, La Jolla, CA; UC-San Diego Health, La Jolla, CA; Tulane University Medical School, New Or-
leans, LA; Loyola University Medical Center, Maywood, IL; Division of Urological Surgery, Brigham and
Women’s Hospital, Boston, MA; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute,
Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA; Duke Cancer Institute,
Duke University, Durham, NC; University of Wisconsin School of Medicine and Public Health, Madi-
son, WI; University of Washington School of Medicine, Seattle, WA; Department of Medicine, Froedtert
Cancer Center, Medical College of Wisconsin, Milwaukee, WI; University of Colorado Cancer Center An-
schutz Medical Campus, Aurora, CO; University of Washington Medical Center, Seattle, WA; Depart-
ment of Medicine, Cleveland Clinic, Cleveland, OH; Duke Cancer Institute Center for Prostate and
Urologic Cancers, Duke University, Durham, NC; University of California San Diego, La Jolla, CA

Background:The concept of primary systemic therapy has gained increasing traction in the manage-
ment of metastatic and locally advanced Renal Cell Carcinoma (RCC). Most series have evaluated the
use of tyrosine-kinase inhibitors, however, with the emergence of immune checkpoint inhibitor therapy
as first line agents in advanced RCC, further assessment of efficacy is warranted. We examined the ef-
fects of immunotherapy (IO) combinations on the primary tumor and consequent surgical quality and
short-term oncological outcomes. Methods: We conducted a multi-center, retrospective analysis of pa-
tients with advanced/metastatic RCC having received IO followed by Radical (RN) or partial nephrecto-
my (PN). Primary outcome was achievement of Bifecta (composite outcome of complete resection and
no 30-day post-operative complications). Predictors for achievement of Bifecta were assessed with lo-
gistic regression multivariable analysis. Secondary outcomes were change in maximal tumor dimen-
sion, RENAL nephrometry score and disease progression. Kaplan-Meier analysis was used to assess
progression-free survival (PFS) for Bifecta and non-Bifecta patients. Results: We identified 52 patients
with advanced RCC across 9 institutions who were eligible. The median age was 63 years and 60.4%
were males. Median tumor size at diagnosis was 9.3 cm. 19.6% had T4 disease and 75% had AJCC
Stage IV disease. IO treatment resulted in significant reductions in median tumor size (-25.4%; 9.7
cm vs. 7.3cm p = 0.0129) and RENAL nephrometry score (9 to 8, p = 0.032). 43 (83%) of patients
underwent RN and (9) 17% had PN. Median tumor size was smaller for PN (8 vs. 4.1 cm, p < 0.001),
and 30 day complication rates were higher (p = 0.024). Bifecta was achieved in 39 patients [33/42
(78.6%) RN and 6/9 (67%) PN, p = 0.264). Predictors for achievement of Bifecta were younger age
(OR 1.06, p = 0.01), increasing reduction in tumor size (OR 1.187, p < 0.001), and shorter time be-
tween therapy and surgery (OR 1.07, p < 0.001). Kaplan-Meier analysis demonstrated longer median
time to progression in the Bifecta-positive group compared to patients who failed to achieve Bifecta
(75 vs. 30 months, p = 0.04). Conclusions: Pre-surgical therapy resulted in tumor size and complexity
reduction. Tumor size reduction was predictive for achievement of Bifecta, which was associated with
improved short term oncological outcomes. To our knowledge, this is the first series evaluating the ef-
fect of neoadjuvant systemic therapy on the primary tumor prior to surgical intervention. Research
Sponsor: Stephen Weissman Kidney Cancer Research Fund.
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Network meta-analysis (NMA) of first-line advanced renal cell carcinoma (1L aRCC)
treatments: Development of a decision algorithm for fractional polynomial (FP) model
selection.

Bradley Alexander McGregor, Svenja Petersohn, Sven Klijn, Jessica May, Flavia Ejzykowicz, Murat
Kurt, Matthew Dyer, Sonja Kroep, Saby George; Dana-Farber Cancer Institute, Boston, MA; OPEN
Health Group, Rotterdam, Netherlands; Bristol Myers Squibb, Uxbridge, United Kingdom; Bristol My-
ers Squibb, Uxbridge, Middlesex, NJ, United Kingdom; Bristol Myers Squibb, Princeton, NJ; Bristol-
Myers Squibb, Princeton, NJ; Open Health, Rotterdam, Netherlands; Roswell Park Center, Buffalo, NY

Background: The landscape of 1L aRCC treatment is rapidly evolving from tyrosine kinase inhibitor
(TKI) monotherapy to their combination with immuno-oncology (IO) agents. Differences in mecha-
nisms of action (MoA) of different IO+TKIs and of TKI monotherapy lead to differences in survival
trends and generate non-constant hazards over time. To assess the cost-effectiveness of new treat-
ments, trials comparing all relevant treatments are needed. The lack of these necessitate indirect treat-
ment comparisons accounting for non-proportional hazards, such as a FP NMA. Multiple FP models
are available to model the time behavior of hazards. Often model selection is solely based on statistical
fit, which can result in clinically implausible long-term survival estimates. Methods: We sought to de-
velop an algorithm that improves FP model selection for predictive accuracy, clinical plausibility and
goodness of fit. The network included FDA-approved treatments avelumab + axitinib, pembrolizumab
+ lenvatinib (P+L), nivolumab + cabozantinib (N+C), and pembrolizumab + axitinib, with sunitinib (S)
as a common comparator. Synthetic progression-free survival (PFS) and overall survival (OS) data were
reconstructed from 4 phase 3 clinical trials and 44 FP models were explored. For model selection, a
priori criteria (face validity and predictive accuracy against trial data [median survival, landmark surviv-
al at 24 months, and restricted mean survival time]) were used along with statistical fit criteria. Criteria
for clinical plausibility, and long-term survival extrapolations and hazard functions of viable models
were discussed with clinical experts to select the optimal models. Results: The selected FP models
based solely on statistical fit criteria led to clinically implausible survival extrapolations. Using our pro-
posed selection algorithm, three models were considered viable for PFS and two models for OS. The
optimal FP model predicted the highest PFS for P+L and for N+C (medians of 23.2 and 19.0 months),
and the lowest PFS for S (9.8 months). The PFS models overestimated outcomes for most treatments.
The OS model was selected in line with expert opinion that subsequent treatment would cause IO +
TKI vs. S survival curves to cross over time. OS was similar for all IO + TKI treatments. Conclusions:
The use of additional model selection criteria based on face validity, predictive accuracy and expert
opinion helped improve the clinical plausibility of survival outcomes compared to models based on sta-
tistical fit only. In our study, FP models generally performed imperfectly against some of the trial data.
This likely reflects heterogeneity between trial populations, differing MoAs and subsequent treatments
and highlights further research is needed on the integration of adjustment for heterogeneity in the fit-
ting of FP models. Research Sponsor: Bristol Myers Squibb.
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Characteristics and outcomes of patients managed with surgical resection of brain
metastasis from renal cell carcinoma.

Max Drescher, Sunil H. Patel, Ridwan Alam, Claire De La Calle, Anirudh Yerrapragada, Chetan
Bettegowda, Andres Matoso, Yasser Ged, Nirmish Singla; University of Maryland, Baltimore, MD;
James Buchanan Brady Urological Institute, Johns Hopkins University School of Medicine, Baltimore,
MD; Johns Hopkins, Baltimore, MD; Johns Hopkins Sidney Kimmel Comprehensive Cancer Center,
Baltimore, MD; Johns Hopkins University, Baltimore, MD

Background: For patients with metastatic renal cell carcinoma (mRCC), the presence of brain metasta-
ses (BM) confers a poor prognosis compared with alternative metastatic sites. Being an uncommon
site of spread, granular data regarding BM in RCC is relatively sparse. We retrospectively reviewed the
clinical features and outcomes of patients with surgically-resected BM from mRCC at our institution.
Methods: Patients with mRCC and BM were identified within our institutional experience. Clinical and
treatment data was obtained from electronic records. A diagnosis of mRCC to the brain was determined
by pathological confirmation obtained via metastasectomy or rarely biopsy. Baseline patient demo-
graphics, clinicopathological disease characteristics and survival data were extracted. Overall survival
(OS) was calculated from the date of BM intervention using Kaplan–Meier methods. Results: 54 pa-
tients were identified with surgically resected BM. Median age at RCC diagnosis was 58 years (IQR 49-
67) and most patients were male (n = 39, 73%). 30 patients (56%) presented with de novo metastatic
disease without any prior localized treatment, and most developed or presented with multiple meta-
static sites. The most common histologic subtype was clear cell carcinoma (n = 51, 94%) and high
grade disease was common (n = 39, 73%). The initial treatment of BM for the majority of patients was
with neurosurgical resection (94%) followed by post-operative stereotactic radiosurgery (SRS) (87%)
and systemic therapy (75%). For patients receiving systemic therapy, most received multiple agents
(median 2, range 1-5). 32% of patients had received systemic therapy prior to developing BM. 19 pa-
tients (35%) received immune-checkpoint inhibitors. The median overall survival for patients from the
date of neurosurgical intervention was 14.5 months (95% CI 9.2- 25 months). Conclusions: We pre-
sent a large institutional series of patients with BM from mRCC treated with surgical resection. While
BM remains a poor prognostic factor in mRCC, surgical resection in selected patients remains a viable
strategy. Comprehensive molecular profiling of BM and their corresponding primary RCC tumors will
shed light on biological tropism of this phenomenon and underscore prognostic and therapeutic impli-
cations. Research Sponsor: None.

Characteristic N %

Total patients 54
Median Age at diagnosis of RCC 58 (IQR 49-

67)
Gender (male) 39 73%
ECOG Performance Status (0-1) at time of mRCC

diagnosis
40 74%

Metastatic disease at diagnosis 30 56
Clear cell histology 51 94%
≥ 2 metastatic sites 49 91%
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Trends of kidney cancer burden from 1990 to 2019 in European Union 15+ countries.

Nour Abdallah, Chinmay Jani, Christian Mouchati, Ruchi Tusharkumar Jani, Padmanabh Bhatt,
Justin Salciccioli, Prateek Khanna, Harpreet Singh, Joseph Shalhoub, Rana R. McKay, Dominic C
Marshall; Department of Urology Research, Glickman Urological and Kidney Institute, Cleveland Clin-
ic, Cleveland, OH; Department of Medicine, Mount Auburn Hospital, Cambridge, MA; Department of
Pediatrics, Case Western Reserve University School of Medicine, Cleveland, OH; Smt N.H.L. Municipal
Medical College, Gujarat, India; Department of Internal Medicine, Mount Auburn Hospital, Cambridge,
MA; Brigham and Women’s Hospital, Harvard Medical School, Cambridge, MA; New York University,
New York, NY; Froedtert and Medical College of Wisconsin, Milwaukee, WI; Imperial College of London
& Imperial College Healthcare NHS Trust, London, United Kingdom; University of California San Die-
go, La Jolla, CA; University of Oxford, Oxford, United Kingdom

Background: Kidney cancer is among the most common cancers worldwide and is increasing in inci-
dence. During 2020, around 400,000 new cases of kidney cancer were reported, with 180,000 esti-
mated deaths. In recent decades, significant variability in the incidence and mortality of kidney cancer
has been universally reported. This study aimed to compare geographical trends in incidence, mortali-
ty, and disability-adjusted life years from kidney cancer between European Union (EU) 15+ countries
from 1990 to 2019. Methods: The mortality data of kidney cancer were extracted from the Global Bur-
den of Disease Study database. Versions 10 and 9 of the International Classification of Diseases were
adopted. Age-standardized incidence rates (ASIR), age-standardized death rates (ASDR), and disabili-
ty-adjusted life years (DALYs) were collected, per year and per country of the EU15+ group. Mortality-
to-incidence ratios (MIR) were calculated. Data was then dichotomized into males and females. Join-
point regression was done for analysis of trends. Results: From 1990 to 2019, ASIRs increased in most
of the countries except for Luxembourg for males, the United States of America (USA) for females, and
Austria and Sweden for both sexes. The largest rises of ASIRs were in Denmark for males and females
(+89.3% and +82.8%, respectively). ASDRs increased in 10/19 countries for males and 9/19 in fe-
males, with the highest rise in Denmark for males and females (+41.7% and +37.7% respectively),
and the largest drop in Austria for males and females (-33.8% and -35.8% respectively). MIRs de-
creased in all countries, for both sexes, with the widest declines in Portugal for males (-29.0%) and in
Ireland for females (-26.6%). Trends in DALYs were variable, with the highest rise in Denmark for
males and females (+38.6% and +30.2% respectively) and the largest drop in Austria for males and
females (-39.5% and -41.2%, respectively). In 2019, the highest ASIR was observed in the USA for
males (16.7/100,000) and in Finland for females (8.3/100,000), the highest ASDR in the Nether-
lands for males (6.1/100,000) and Finland for females (3.0/100,000), highest MIR in Sweden for
both genders (0.6/100,000 each), and highest DALYs in the Netherlands for males (132.3/100,000)
and in Finland for females (62.6/100,000). Conclusions: The incidence and mortality from kidney can-
cer rose in most EU15+ countries from 1990 to 2019. Interestingly, an improvement in the outcomes
is predicted by the drop in MIR in all countries. Research Sponsor: None.

Global variables of kidney cancer in 2019, (per 100,000 population).

Globally
Males
1990

Males
2019

Percentage
change

Females
1990

Females
2019

Percentage
change

Total
1990

Total
2019

Percentage
change

ASIR 4.51 6.24 38.36% 2.7 3.07 13.53% 3.52 4.55 29.21%
ASDR 2.5 2.98 19.35% 1.35 1.32 -2.30% 1.86 2.08 11.61%
DALY 61.95 70.06 13.07% 34.3 31.11 -9.39% 47.28 49.62 4.93%
MIR 0.55 0.48 -13.74% 0.48 0.43 -13.94% 0.53 0.46 -13.21%
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Differences in CRP and De Ritis ratio predictive abilities of cancer specific survival
between ethnic groups.

John M Perry, Arman Walia, Ava Saidian, Rekha S Narasimhan, Mimi Vu Nguyen, Madison
Chakoumakos, Margaret F Meagher, Juan Javier-Desloges, Dattatraya H Patil, Viraj A. Master,
Yasuhisa Fujii, Kazutaka Saito, Ithaar Derweesh; University of San-Diego School of Medicine, San Di-
ego, CA; University of California-San Diego, San Diego, CA; University of California San Diego, Moores
Cancer Center, La Jolla, CA; UC San Diego School of Medicine, La Jolla, CA; University of California-
San Diego School of Medicine, San Diego, CA; UC San Diego Health, La Jolla, CA; UC-San Diego
Health, San Diego, CA; Emory University, Atlanta, GA; Winship Cancer Institute of Emory University,
Atlanta, GA; Tokyo Medical and Dental University, Tokyo, Japan

Background: Studies have discussed the prognostic use of C-reactive protein (CRP) and De Ritis ratio
(AST/ALT or AAR) in the evaluation of renal malignant masses. Elevated pre-treatment CRP has been
shown to be associated with non-cancer mortality. Additionally increased preoperative AAR has been
found to be a prognostic factor for overall survival. With studies showing the ethnic disparities in mor-
tality rate in certain underserved ethnic groups, there is a need for investigation into possible ethnic
differences. Our aim is to evaluate the association between these elevated preoperative markers and
all-cause mortality (ACM) and cancer specific mortality (CSM) among ethnic groups. Methods: Retro-
spective review of the International Marker Consortium for Renal Cancer (INMARC) was performed. Pa-
tients with renal malignancies who underwent partial or radical nephrectomy (PN, RN) were included.
Patients were grouped according to ethnicity and African American (AA), White, Asian, and Hispanic
ethnic groups were selected for descriptive, survival and multivariable analysis of outcomes. A Cox-re-
gression multivariable analysis (MVA) was performed for each group. The primary outcome was overall
survival and cancer specific survival from time of surgery to last follow-up, which was evaluated using
Kaplan-Meyer Analysis (KMA). Results: A total of 4,810 patients were analyzed (627 AA, 2,344 White,
462 Hispanic, 1,094 Asian). Preoperative CRP and AAR were considered elevated if above 5 mg/L
and 1.26, respectively. Descriptive analysis showed significant differences in age, diabetes mellitus
status, hypertension status, tumor size, surgery type (PN vs. RN), preoperative CRP, preoperative AAR,
ACM and CSM between ethnicities (p-value <0.001). MVA revealed elevated CRP to be predictive of
ACM in AA (p<0.001, HR 2.830, 95% CI [1.728, 4.635]) and White (p<0.001, HR 2.933, 95% CI
[2.272, 3.785]) patients. Elevated AAR was only predictive for all ACM in Asian (p=0.004, HR
2.546, 95% CI [1.358, 4.775]) patients. MVA showed similar results for CSM with elevated CRP
found to be a significant independent risk factor for CSM in AA (p<0.001, HR 7.006, 95% CI [2.649,
18.531]) and White (p<0.001, HR 3.391, 95% CI [2.403, 4.784]) patients while elevated AAR is a
significant independent risk factor for all CSM in Asian (p=0.041, HR 2.374, 95% CI [1.034, 5.448])
patients. KMA revealed statistically significant impact of elevated CRP on ACM and CSM in AA, White,
and Asian patients (p<0.001). It also showed a statistically significant effect of elevated AAR in Asian
patients (p<0.001). Conclusions: CRP has broad utilities in prognostic abilities for non-Asian ethnic
sub-cohorts. However, AAR has predictive abilities in Asian patients. These results show the impor-
tance of using different lab markers for preoperative assessment in renal masses and the need for fur-
ther research in ethnic differences in clinical presentation. Research Sponsor: Stephen Weissman
Kidney Cancer Research Fund.
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Impact of age on functional decline following radical nephrectomy: Analysis of the
International Marker Consortium for Renal Cancer (INMARC).

Mimi Vu Nguyen, Madison Chakoumakos, Viraj A. Master, Kazutaka Saito, Arman Walia, Ava
Saidian, John M Perry, Rekha S Narasimhan, Margaret F Meagher, Dattatraya H Patil, Juan Javier-
Desloges, Yasuhisa Fujii, Ithaar Derweesh; UC San Diego School of Medicine, La Jolla, CA; University
of California-San Diego School of Medicine, San Diego, CA; Winship Cancer Institute of Emory Univer-
sity, Atlanta, GA; Tokyo Medical and Dental University, Tokyo, Japan; University of California-San Die-
go, San Diego, CA; University of California San Diego, Moores Cancer Center, La Jolla, CA; University
of San-Diego School of Medicine, San Diego, CA; UC San Diego Health, La Jolla, CA; Emory University,
Atlanta, GA; UC-San Diego Health, San Diego, CA

Background: Radical nephrectomy (RN) is a mainstay of management of localized renal cancer larger
than 4 cm in size. RN is associated with renal functional decline, however impact of age on functional
decline is unclear. We investigated impact of age on post RN function, focusing on decline to moderate
and severe chronic kidney disease (CKD). Methods: This was a retrospective analysis of the Internation-
al Marker Consortium for Renal Cancer (INMARC) registry of patients who underwent RN. Primary out-
come was development of de novo CKD stage IIIB [estimated glomerular filtration rate (eGFR)<45 mL/
min/1.73m2). Secondary outcomes included de novo CKD stage III (eGFR<60) and CKD Stage IV
(eGFR>30). Patients clinical characteristics were stratified by age groups (<50, 50-70 and >70 years
old). Multivariable logistic regression analysis (MVA) was utilized to identify risk factors with renal
functional decline to different CKD stages. Kaplan-Meier analysis (KMA) was utilized to evaluate func-
tional outcomes with respect to the different age groups. Results: Overall, 2,436 patients were ana-
lyzed (≤50 years, n=513; 50-70 years, n=1,344; >70, n=579; median follow up 31.9 months). On
MVA, increasing age was independently associated with increased risk of development of CKD Stage
IIIb [compared to ≤50 years (referent), 50-70 years, OR 3.35, p<0.001 and >70 years OR 7.7,
p<0.001]. In addition, increasing BMI (OR 1.029, p=0.002), coronary artery disease (OR 1.70,
p=0.01), diabetes mellitus (OR 1.37, p=0.029) and African American race (OR 1.6, p=0.01) were in-
dependent risk factors for CKD stage IIIb. Increasing age was also independently associated with an in-
creased risk of development of CKD Stage III [compared to ≤50 years (referent), 50-70 years, OR 3.4
p<0.001 and >70 years OR 9.4, p<0.001]. Increasing BMI (OR 1.032, p=0.002) and coronary ar-
tery disease (OR 1.87, p=0.015) were also risk factors for CKD stage III. Age >70 years was indepen-
dently associated with increased risk of development of CKD Stage IV [OR 1.96, p=0.027]. In
addition, male (OR 1.49, p= 0.036), increasing BMI (OR 1.03, p=0.003), diabetes mellitus (OR
2.69, p <0.001), and African American race (OR 2.02, p=0.002) were risk factors for CKD stage IV.
Kaplan-Meier Analyses demonstrated age associated declines in 5 year freedom from CKD Stage III
(≤50 years 73.9%, 50-70 years 53.7%, and >70 years 37.06%, p<0.001), CKD Stage IIIb (age ≤50
years 92.7%, 50-70 years 71.8%, and >70 years 55.5%, p<0.001) and CKD Stage IV (age ≤50
years 93.7%, 50-70 years 89.8%, and >70 years 81.2%, p< 0.001). Conclusions: Increasing age is
an independent risk factor for progressive and clinically significant renal functional decline after radi-
cal nephrectomy. Prioritization for nephron sparing management should be considered whenever safe
and feasible in elderly patients to reduce potential risk of sequelae of functional decline. Research
Sponsor: Stephen Weissman Kidney Cancer Research Fund.
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Part 1 results from NOVA-II, a randomized, double-blind, vehicle-controlled phase II
study evaluating the safety and efficacy of OQL011 on VEGFR inhibitor associated
hand-foot skin reaction in cancer patients.

Mario E. Lacouture, Anisha B Patel, Nicole R. LeBoeuf, Omkar Subhash Marathe, Jonathan
Leventhal, Jennifer N. Choi, Elaine Tat Lam, Benjamin S. Kaffenberger, Martin H Voss, Mark L
Webb, Robert Claude Tyler, Juegang Ju, Hong Tang, Jie Luo, Milan J. Anadkat, Nicholas J.
Vogelzang; Memorial Sloan Kettering Cancer Center, New York, NY; The University of Texas MD Ander-
son Cancer Center, Houston, TX; Dana-Farber/Brigham and Women’s Cancer Center, Boston, MA;
UCLA-Olive View, Sylmar, CA; Yale University School of Medicine, New Haven, CT; Robert H. Lurie
Comprehensive Cancer Center, Northwestern University Feinberg School of Medicine, Chicago, IL;
University of Colorado Cancer Center Anschutz Medical Campus, Aurora, CO; Ohio State University
Wexner Medical Center, Columbus, OH; OnQuality Pharmaceuticals, Seattle, WA; Division of Derma-
tology, Washington University School of Medicine, St. Louis, MO; Comprehensive Cancer Centers of
Nevada, Las Vegas, NV

Background: Hand-foot skin reaction (HFSR) is associated with the use of multi-targeted tyrosine ki-
nase inhibitors sharing vascular endothelial growth factor receptor inhibitory (VEGFRi) activity (e.g.,
cabozantinib, regorafenib, sorafenib, sunitinib). HFSR affects the palms and soles with edema, erythe-
ma, hyperkeratosis, pain, and bullae/blisters impacting quality-of-life, activities of daily living, and
consistent VEGFRi dosing. HFSR incidence differs among VEGFRi, ranging from 5-69% (all grades)
and 1-19% (grade 3). Topical urea has marginal benefit, and to date, there are no regulatory authority
approved HFSR treatments. The pathogenesis of HFSR has been partially associated with impaired
vascular repair mechanisms resulting from inhibition of VEGF signaling. Nitric oxide (NO) has been re-
ported to induce VEGF upregulation at a moderate concentration. We hypothesized that topical stimu-
lation of VEGF signaling through OQL011, an NO donor, will safely and effectively mitigate HFSR.
Methods: NOVA-II is a phase 2, double-blind, randomized vehicle-controlled trial evaluating the safety
and efficacy of OQL011 for the treatment of moderate to severe HFSR. Subjects receiving a VEGFRi
(either mono- or combination therapy) and have Grade ≥2 HFSR per NCI CTCAE v5.0 for palmar plan-
tar erythrodysesthesia (PPE) were eligible. For Part 1, 31 subjects were randomized (2:1) and received
0.2% OQL011 topical ointment or vehicle TID for 6 weeks. The primary endpoint is the proportion of
patients who achieve an NCI CTCAE v5.0 for PPE Grade 0 or 1 by Week 3. An investigator global as-
sessment (IGA) scale is being developed to assess HFSR recovery, and a secondary endpoint will mea-
sure the proportion of patients who have improvement in HFSR severity and achieve an IGA score of
clear (0) or almost clear (1) by Week 3 and/or Week 6. A Chi-square test will be used to detect a differ-
ence between the treatment arm and the vehicle-control arm. Additionally, the IGA score will be vali-
dated by assessing the inter- & intra-rater reliability. The correlation between IGA, NCI CTCAE v5.0 for
PPE, and patient outcomes including Visual Analog Scale of Pain, HFSR Quality of Life questionnaire
will also be reported. This study began enrolling patients in December 2019 and completed the last
patient Visit in August 2021. Data lock, unblinding and data analysis will be completed by mid-No-
vember. Clinical trial information: NCT04088318. Research Sponsor: OnQuality Pharmaceuticals
(USA) LLC.
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Evaluation of safety and effectiveness of cryoablation in the treatment of renal
angiomyolipoma related to tuberous sclerosis complex: The Cryo-TSC study.

Eiji Kashiwagi, Yoshiki Asayama, Takashi Hatano, Jun Miki, Shin Egawa, Atsushi Takamoto,
Yasutomo Nasu, Takahiro Osawa, Nobuo Shinohara, Fumiya Hongo, Osamu Ukimura, Akihiro
Nishie, Yasuhiro Ushijima, Fumiaki Kiyomi, Shuji Nakano, Yasuaki Arai, Masatoshi Eto; Depart-
ment of Urology, Kyushu University Graduate School of Medical Sciences, Fukuoka, Japan; Depart-
ment of Radiology, Oita University Faculty of Medicine, Oita, Japan; Seirei Yokohama Hospital,
Yokohama, Japan; The Jikei University School of Medicine, Kashiwa Hospital, Tokyo, Japan; Depart-
ment of Urology, Jikei University School of Medicine, Tokyo, Japan; Fukuyama City Hospital, Fukuya-
ma, Japan; Department of Urology, Okayama University Graduate School of Medicine, Dentistry and
Pharmaceutical Sciences, Okayama, Japan; Department of Renal and Genitourinary Surgery, Hokkaido
University Graduate School of Medicine, Sapporo, Japan; Department of Renal and Genitourinary Sur-
gery, Graduate School of Medicine, Hokkaido University, Sapporo, Hokkaido, Japan; Department of
Urology, Kyoto Prefectural University of Medicine, Kyoto, Japan; Department of Radiology, University
of the Ryukyus, Naha, Japan; Department of Clinical Radiology, Graduate School of Medical Sciences,
Kyushu University, Fukuoka, Japan; Clinical Research Support Center Kyushu, Fukuoka, Japan;
Health Promotion Center, Nakamura Gakuen University, Fukuoka, Japan; National Cancer Center Ja-
pan, Tokyo, Japan; Kyushu University Graduate School of Medical Sciences, Fukuoka, Japan

Background: Tuberous sclerosis complex (TSC) is an autosomal dominant inherited disease that causes
benign tumors called hamartoma all over the body as well as neuropsychiatric symptoms such as epi-
lepsy. One-third of patients have a family history of the disease, but the remaining two-thirds are soli-
tary cases and are caused by newly arising mutations. The TSC1 gene on chromosome 9 and TSC2 on
chromosome 16 have been identified as the causative genes. Approximately 60%–80% of patients
with TSC have renal lesions, and angiomyolipoma (AML) occurs bilaterally. The frequency of TSC-asso-
ciated AML (TSC-AML) increases with age, reaching 60%–80% in adults, and the rate of death from
renal disease increases with age in TSC patients. The current standard of care for AML is arterial embo-
lization or surgery (partial nephrectomy or nephrectomy), but TSC is a hereditary disease and AMLs oc-
cur one after another with age. Repeated surgical procedures are technically difficult, and arterial
embolization has a high recurrence rate. Under these circumstances, an mTOR inhibitor, everolimus,
has shown a marked reduction of TSC-AML and is widely used. However, everolimus must be adminis-
tered permanently because AML re-occurs after discontinuation of everolimus. Cryotherapy has been
used as a treatment for renal tumors, and there have been some reports of cryotherapy for solitary
AML, but the safety and efficacy of cryotherapy for TSC-AML have not been established. Therefore, we
planned this study to establish the safety and efficacy of cryotherapy for TSC-AML. Methods: This is an
open-label, single-arm, phase II study to evaluate the safety and efficacy of cryotherapy for TSC-AML
of 4 cm or less in patients with 16 years of age or older. The exclusion criteria are an inability to with-
draw from mTOR inhibitor and failure to maintain rest during cryotherapy. mTOR inhibitor medication
should be withdrawn at least 7 days prior to cryotherapy and discontinued during the study period.
Cryotherapy will be performed using Cryohit (GALIL MEDICAL LTD, Israel). Safety will be assessed at
1, 2, 6, and 9 months after cryotherapy, and efficacy will be assessed at 3 and 9 months after cryother-
apy. The efficacy of cryotherapy will be evaluated according to modified RECIST or RECIST criteria.
The primary endpoint will be the disease control rate of AML treated with cryotherapy, and secondary
endpoints will be the overall response rate, safety, renal function, quality of life, and whether addition-
al treatment is required. Clinical trial information: jRCTs072200039. Research Sponsor: AMED.
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Phase II trial of cytoreductive stereotactic hypofractionated radiotherapy with
combination ipilimumab/nivolumab for metastatic kidney cancer (CYTOSHRINK).

Aly-Khan A. Lalani, Anand Swaminath, Gregory Russell Pond, Scott Carlyle Morgan, Arun Azad,
William Chu, Eric Winquist, Anil Kapoor, Michael Bonert, Jonathan L. Bramson, Michael G.
Surette, Christina M. Canil, Shankar Siva, Georg A. Bjarnason, Mark Norman Levine, Jim Wright,
Sebastien J. Hotte; Department of Oncology, Juravinski Cancer Centre, McMaster University, Hamil-
ton, ON, Canada; McMaster University, Department of Oncology, Hamilton, ON, Canada; The Ottawa
Hospital Cancer Centre, Ottawa, ON, Canada; Peter MacCallum Cancer Centre, Melbourne, VIC, Aus-
tralia; Department of Radiation Oncology, Odette Cancer Centre, Sunnybrook Health Sciences Centre,
University of Toronto, Toronto, ON, Canada; Department of Oncology, London Health Sciences Centre,
Western University, London, ON, Canada; Juravinski Cancer Centre, McMaster University, Hamilton,
ON, Canada; St. Joseph’s Healthcare Hamilton, Department of Pathology, Hamilton, ON, Canada;
McMaster Immunology Research Center, Department of Pathology and Molecular Medicine, Hamilton,
ON, Canada; Farncombe Family Digestive Health Research Institute, McMaster University, Hamilton,
ON, Canada; Department of Radiation Oncology Peter MacCallum Cancer Centre, Melbourne, VIC,
Australia; Odette Cancer Centre, Sunnybrook Health Sciences Centre, Toronto, ON, Canada; Ontario
Clinical Oncology Group, McMaster University, Hamilton, ON, Canada

Background: Randomized data from the interferon era demonstrated survival benefits of cytoreductive
nephrectomy (CN) in patients with metastatic renal cell carcinoma (mRCC). Results from SURTIME
and CARMENA, conducted in the VEGF-targeted therapy era, have challenged the routine use of up-
front CN in most IMDC intermediate and poor risk patients. Furthermore, the treatment landscape in
mRCC now includes multiple first-line combination immunotherapy approvals. Five-year follow-up
from the Checkmate-214 trial showed that intermediate/poor risk patients have improved overall sur-
vival and durable objective responses with ipilimumab and nivolumab (I/N) compared to sunitinib.
However, patients with a primary kidney lesion in situ appeared to have less benefit than patients with
prior nephrectomy. Stereotactic body radiation therapy (SBRT) provides a convenient method for cytor-
eduction of the primary kidney lesion and may induce an enhanced systemic anti-tumor immune re-
sponse. We hypothesize that SBRT to the primary kidney mass will enhance the efficacy of I/N
compared to standard of care I/N alone in this unique subset of de novo mRCC patients. We also hy-
pothesize that the combination of SBRT and I/N will lead to upregulation of key components of im-
mune modulation as well as unique perturbation of the host gut microbiome compared to I/N alone.
Methods: This phase II trial randomizes untreated mRCC patients in a 2:1 fashion to I/N plus SBRT
(30-40 Gy in 5 fractions) to the primary kidney mass between cycles 1 and 2 (experimental arm, E),
versus standard of care I/N alone (standard arm, S). Eligible patients have biopsy-proven mRCC (any
histology) and IMDC intermediate/poor risk disease. Patients with a primary kidney lesion ≥ 20cm, pre-
vious abdominal radiation precluding SBRT, or who have a contraindication to I/N are excluded. The
primary objective is to compare the efficacy of I/N plus SBRT versus I/N alone, as determined by the
hazard ratio for progression free survival (PFS). Secondary objectives include evaluation of safety, over-
all survival, objective response rate, and health-related quality of life. Exploratory analyses include: (1)
immune and genomic profiling of liquid biopsies; (2) transcriptional profiling of baseline tumor biop-
sies; and (3) interrogation of the gut microbiome and bacterial functionality. Blood and fecal samples
will be prospectively collected at baseline, prior to cycle 2 of each arm, and at time of disease progres-
sion or the 12-month mark, whichever comes first. Up to 78 patients will be enrolled under the as-
sumption of an improved 12-month PFS from 50% (S) to 75% (E), using a two-sided a = 0.1, power =
80%, and accounting for loss-to-follow-up and stratification using IMDC criteria 1-2 vs 3-6. Trial is en-
rolling in Canada and Australia. Clinical trial information: NCT04090710. Research Sponsor: IIS sup-
port from BMS, BioCanRx.

RENAL CELL CANCER

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

http://clinicaltrials.gov/show/NCT04090710
http://abstracts.asco.org


TPS399 Trials in Progress Poster Session

Phase 3 study of first-line treatment with pembrolizumab + belzutifan + lenvatinib or
pembrolizumab/quavonlimab + lenvatinib versus pembrolizumab + lenvatinib for
advanced renal cell carcinoma (RCC).

Toni K. Choueiri, Elizabeth R. Plimack, Thomas Powles, Martin H Voss, Howard Gurney,
Rachel Kloss Silverman, Rodolfo F. Perini, Karla Rodriguez-Lopez, Brian I. Rini; Dana-Farber Can-
cer Institute and Harvard Medical School, Boston, MA; Fox Chase Cancer Center, Philadelphia, PA;
Barts Health NHS Trust and the Royal Free NHS Foundation Trust, Barts Cancer Institute, and Queen
Mary University of London, London, United Kingdom; Memorial Sloan Kettering Cancer Center, New
York, NY; Westmead Hospital and Macquarie University Hospital, Sydney, NSW, Australia; Merck &
Co., Inc., Kenilworth, NJ; Vanderbilt-Ingram Cancer Center, Nashville, TN

Background: Combination therapy with the PD-1 inhibitor pembrolizumab and the vascular endothelial
growth factor (VEGF) inhibitor lenvatinib showed antitumor activity as first-line treatment for advanced
clear cell RCC (ccRCC) in the phase 3 KEYNOTE-581/CLEAR study (NCT02811861). Antitumor activ-
ity has also been shown with the hypoxia-inducible factor 2a (HIF-2a) inhibitor belzutifan (MK-6482)
in ccRCC and with MK-1308A (coformulation of pembrolizumab and the CTLA-4 inhibitor quavonli-
mab) in non–small cell lung cancer. Therefore, HIF-2a or CTLA-4 inhibition with a PD-1 and VEGF in-
hibition backbone combination may provide additional benefit as first-line treatment in ccRCC. This
open-label, randomized, phase 3 study (NCT04736706) will compare first-line treatment with the
novel combination therapies pembrolizumab + belzutifan + lenvatinib (arm A) or MK-1308A + lenvati-
nib (arm B) with pembrolizumab + lenvatinib (arm C) for advanced RCC. Methods: Approximately
1,431 adults with metastatic ccRCC, measurable disease per RECIST v1.1, and KPS score ≥70% who
had not previously undergone systemic therapy for advanced ccRCC will be enrolled. Patients will be
randomly assigned 1:1:1 to arm A (belzutifan 120 mg + lenvatinib 20 mg orally once daily [QD] +
pembrolizumab 400 mg IV every 6 weeks [Q6W]), arm B (MK-1308A [quavonlimab 25 mg + pembroli-
zumab 400 mg] IV [Q6W] and lenvatinib 20 mg orally QD), or arm C (pembrolizumab 400 mg IV
[Q6W] + lenvatinib 20 mg orally QD). Treatment will continue until documented disease progression,
withdrawal of consent, or other discontinuation event; patients will receive pembrolizumab and MK-
1308A for up to 18 cycles (~2 years). Stratification factors are International mRCC Database Consor-
tium (IMDC) score (favorable vs intermediate vs poor), region of the world (North America vs Western
Europe vs rest of world), and sarcomatoid features (yes vs no). Response will be assessed by CT or MRI
per RECIST v1.1 by blinded independent central review (BICR) at week 12 from randomization, Q6W
through week 78, and every 12 weeks thereafter. Adverse events and serious adverse events will be
monitored throughout the study and for 90 days after treatment. Dual primary end points are progres-
sion-free survival per RECIST v1.1 by BICR and overall survival for arm A or arm B versus arm C in pa-
tients with IMDC intermediate/poor status and in all patients regardless of IMDC status. Secondary
end points are objective response rate and duration of response per RECIST v1.1 by BICR, patient-re-
ported outcomes, and safety. The study is recruiting patients at sites across, Asia, Australia, Europe,
North America, and South America. Clinical trial information: NCT04736706. Research Sponsor:
Funding for this research was provided by Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,
Inc., Kenilworth, NJ, USA, and Eisai Inc., Woodcliff Lake, NJ, USA.
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ORCHID: A phase II study of olaparib in metastatic renal cell carcinoma patients
harboring a BAP1 or other DNA repair gene mutations.

Yasser Ged, Irina Rifkind, Amber Michalik, Michael Anthony Carducci, Mark Christopher
Markowski; Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins University, Baltimore,
MD; The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins University, Baltimore, MD;
Johns Hopkins University, Baltimore, MD; Johns Hopkins Kimmel Cancer Ctr, Baltimore, MD

Background: Metastatic renal cell carcinoma (RCC) comprises a wide set of heterogenous tumors,
many of which are increasingly recognized with alterations that affect genomic instability. Several
studies demonstrated that DNA repair pathways are frequently disrupted in RCC. Recent In vitro stud-
ies have shown that RCC cells are sensitive to PARP inhibitors, with subsequent increased DNA repli-
cation stress, DNA synthesis suppression and eventual increased cell cycle arrest. In addition, other
studies demonstrated reduced repair of double stranded DNA (dsDNA) breaks following conditional
knockout of BAP-1 suggesting that PARP inhibitors may result in synthetic lethality in the setting of
BAP-1 inactivation. In light of this we have initiated a phase 2 clinical trial to examine the activity of
the PAPR inhibitor olaparib in metastatic RCC with BAP-1 and select DNA repair gene alterations.
Methods: This is an open-label, single-arm, investigator-initiated phase II trial of olaparib in patients
with metastatic RCC (NCT03786796). Eligibility criteria include age ≥18 years; histologically con-
firmed, unresectable, locally advanced or mRCC; disease progression after at least one VEGF targeted
therapy or immune-checkpoint inhibitor, evidence of deleterious somatic or germline DDR gene alter-
ation (BAP1, ATM, BRCA1, BRCA2, PALB2, CHEK2, BRIP1, RAD51C, BARD1, CDK12, CHEK1,
FANCL, PP2R2A, RAD51B, RAD51D, or RAD54L). A total of 20 patients will be enrolled with the pri-
mary endpoint of disease control rate (defined as complete response [CR], partial response [PR], or sta-
ble disease [SD]) at six months of treatment) according to RECIST version 1.1. Patients will be treated
with olaparib at an initial dose of 150mg by mouth twice daily. If olaparib is tolerated without any
grade > 3 adverse events after one month, the dose will be increased to the FDA-approved dose of
300mg by mouth twice daily. Patients will be followed monthly with clinic visits, safety labs, and toxic-
ity assessments. Treatment will be continued until radiographic progression (RECIST version 1.1) or
unmanageable toxicity requiring drug cessation. Secondary endpoints include progression-free surviv-
al, best overall response, and safety. The study is currently open to enrollment. Clinical trial
information: NCT03786796. Research Sponsor: Astrazeneca Pharmaceuticals.
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A phase 1 first-in-human study of XL092 administered alone or in combination with
immune checkpoint inhibitors (ICIs) in patients (pts) with inoperable locally advanced
or metastatic solid tumors: Description of genitourinary (GU) expansion cohorts.

Manish Sharma, Vivek Subbiah, Geoffrey Shapiro, Sumanta K. Pal, Neeraj Agarwal, Kristopher
Wentzel, Saswati Hazra, Rashmi Vora, Jana Waldes, Edward Cha, Keyvan Tadjalli Mehr, Amita
Patnaik; START Midwest, Grand Rapids, MI; Department of Investigational Cancer Therapeutics, Divi-
sion of Cancer Medicine, The University of Texas MD Anderson Cancer Center, Houston, TX; Depart-
ment of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA; City of Hope Comprehensive
Cancer Center, Duarte, CA; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; The An-
geles Clinic and Research Institute, Los Angeles, CA; Exelixis, Inc., Alameda, CA; Genentech Inc.,
South San Francisco, CA; The Healthcare Business of Merck KGaA, Darmstadt, Germany; START San
Antonio, San Antonio, TX

Background: XL092 is a novel oral multi-targeted inhibitor of receptor tyrosine kinases MET, VEGFR2,
and TAM kinases (AXL, MER), which are important in tumor growth, neovascularization, and immune
modulation of the tumor microenvironment. XL092 as a single-agent and in combination with an anti-
PD-1 antibody showed antitumor activity in xenograft tumor models (Hsu et al. 2020). This first-in-hu-
man study is evaluating safety, pharmacokinetics (PK), and preliminary antitumor activity of XL092
with or without (w/wo) ICIs in pts with advanced solid tumors. Presented here are the trial design and
details of GU cohorts. Methods: In this phase 1, multicenter, open-label, dose-escalation and expan-
sion study (NCT03845166), pts will receive escalating doses of XL092 w/wo atezolizumab (ATEZO)
1200 mg Q3W or avelumab (AVE) 800 mg Q2W. The dose-escalation stage is enrolling pts with inop-
erable locally advanced or metastatic solid tumors using a 3+3 (single-agent) or rolling 6 (combina-
tion) design; the primary objective is to determine maximum tolerated dose and/or recommended dose
of XL092 for further evaluation when administered w/wo ICIs; secondary objective is to evaluate plas-
ma PK of XL092 and its metabolites alone and in combination with ICIs. Primary objectives for the ex-
pansion stage are to evaluate preliminary efficacy of XL092 w/wo ICIs by estimating objective response
rate (ORR) by investigator (Inv) per RECIST 1.1 and for specific cohorts by estimating the % of pts
with PFS at 6 months by Inv per RECIST 1.1; secondary objective is safety of XL092 w/wo ICIs via
monitoring nonserious and serious adverse events (AEs) including immune related AEs and AEs of spe-
cial interest. For GU cohorts in expansion stage, single-agent XL092 will be tested in: (i) previously
treated advanced clear cell (cc) renal cell carcinoma (RCC; progression on 1-3 prior systemic regimens
w/wo a sarcomatoid component); (ii) previously treated advanced non-cc RCC (progression on 1-3 prior
systemic regimens); (iii) metastatic castration resistant prostate cancer (mCRPC; prior treatment with
≥1 novel hormonal therapy and taxane-based chemotherapy, ≤4 prior systemic regimens). XL092 +
ATEZO will be tested in non-cc RCC and mCRPC cohorts. Pts with advanced urothelial carcinoma will
be enrolled in 3 cohorts: (i) pts with ongoing CR/PR/SD after 4-6 cycles of first-line chemotherapy
(gemcitabine + cisplatin and/or gemcitabine + carboplatin) will receive XL092 + AVE; (ii) pts with pro-
gression on/after prior ICI therapy (≤2 prior systemic therapies) will be randomized 1:1 to XL092 +
AVE or single-agent XL092; (iii) pts with progression on/after first-line platinum-based chemotherapy
will receive XL092 + AVE. The study is currently enrolling pts. Clinical trial information:
NCT03845166. Research Sponsor: Exelixis.

RENAL CELL CANCER

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

http://clinicaltrials.gov/show/NCT03845166
http://clinicaltrials.gov/show/NCT03845166
http://abstracts.asco.org


TPS402 Trials in Progress Poster Session

SWOG S1931 (PROBE): Phase III randomized trial of immune checkpoint inhibitor
(ICI) combination regimen with or without cytoreductive nephrectomy (CN) in
advanced renal cancer.

Ulka N. Vaishampayan, Catherine Tangen, Abhishek Tripathi, Brian M. Shuch, Sumanta K. Pal,
Pedro C. Barata, Alan Tan, Peggy Zuckerman, Edward Mayerson, Primo "Lucky" N. Lara, Neeraj
Agarwal, Nicholas J. Vogelzang, Hyung Lae Kim, Ian Murchie Thompson; University of Michigan
Cancer Center, Detroit, MI; Fred Hutchinson Cancer Research Center, Seattle, WA; Stephenson Cancer
Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK; UCLA School of Medi-
cine, Los Angeles, CA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA; Tulane University Medical School, New Orleans, LA; Premier Onc Hem As-
soc, Chicago, IL; SWOG, San Antonio, TX; SWOG Statistical Center, Seattle, WA; University of Califor-
nia, Sacramento, CA; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT;
Comprehensive Cancer Centers of Nevada, Las Vegas, NV; Cedars-Sinai Medical Center, Los Angeles,
CA; Christus Santa Rosa Medical Center Hospital, Houson, TX

Background: Kidney cancer presenting with synchronous primary tumor and metastases has demon-
strated shorter survival outcome, as compared to the patients relapsing later with metastases after ne-
phrectomy. CARMENA trial demonstrated no change in overall survival with addition of nephrectomy
to sunitinib therapy. Immune checkpoint based combination therapy has now become the standard of
care in frontline setting for RCC. The role of cytoreductive nephrectomy (CN) or primary resection has
not been evaluated in the setting of immune checkpoint based systemic therapy. The PROBE study de-
sign attempts to answer the question whether CN has an impact on overall survival outcomes in ad-
vanced RCC within the context of immune checkpoint based combination regimens. The underlying
mechanism is that the broader antigen spread and higher neoantigen load enabled by the primary tu-
mor would enhance the efficacy of the immune therapy. CN after initial systemic therapy will potential-
ly enable eradication of the immune resistant clones within the primary. Methods: Eligible patients
with primary tumor and metastases are treated with one of the FDA approved ICI based combinations:
ipililumab and nivolumab, axitinib and pembrolizumab, or axitinib and avelumab. Cabozantinib + nivo-
lumab and lenvatinib + pembrolizumab combinations are being added into the next amendment. Urol-
ogy evaluation and response assessment is required. Randomization occurs between 10-14 weeks of
therapy; 1:1 to receive CN followed by systemic therapy or to continue on systemic therapy. The prima-
ry endpoint is overall survival. We estimate the median survival from time of randomization for the non-
surgical arm will be 25 months. The study hypothesis is that CN will result in improvement in OS out-
comes in advanced synchronous RCC post-initial systemic immune checkpoint based combination
therapy. With a sample size of 302 eligible, randomized participants (151 per arm) and a one-sided al-
pha = 0.025, the study has 85% power to detect a 47% improvement in median survival (HR = 0.68;
1/0.68 = 1.47) Clinical trial information: NCT04510597. Research Sponsor: U.S. National Institutes
of Health.
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PIVOT IO 011: A phase 1/2 study of bempegaldesleukin (BEMPEG; NKTR-214) plus
nivolumab (NIVO) and tyrosine kinase inhibitor (TKI) versus NIVO and TKI alone in
patients (pts) with previously untreated advanced or metastatic renal cell carcinoma
(mRCC).

Martin H Voss, Scott S. Tykodi, Marc-Oliver Grimm, Hans J. Hammers, Brian I. Rini, Nizar M.
Tannir, Anila H. Qureshi, Vicky Tsipouri, Moana Hodari, Shruthi Ravimohan, Melissa Andrea
Reimers; Memorial Sloan Kettering Cancer Center, New York, NY; University of Washington and Fred
Hutchinson Cancer Research Center, Seattle, WA; Universit€atsklinikum Jena, Jena, Germany; UT
Southwestern Medical Center, Dallas, TX; Vanderbilt-Ingram Cancer Center, Nashville, TN; UT MD An-
derson Cancer Center, Houston, TX; Bristol Myers Squibb, Princeton, NJ; Washington University in St.
Louis, St. Louis, MO

Background: The current standard of care for advanced RCC (aRCC) utilizes immune checkpoint inhibi-
tors (ICIs) and targeted agents. Novel combinations of these agents, such as NIVO + TKIs, have dem-
onstrated clinical benefit over TKI monotherapy. In CheckMate 9ER, NIVO + cabozantinib (CABO) in
aRCC demonstrated clinically meaningful efficacy results and a favorable safety profile, and was FDA
approved (01/2021). High-dose interleukin-2 (IL-2) was used historically for durable responses in
mRCC but had unfavorable toxicity with complex inpatient treatment regimens. BEMPEG, an immu-
nostimulatory IL-2 cytokine prodrug, is engineered to deliver a controlled, sustained, and preferential
signal to the clinically validated IL-2 pathway. Preferential binding of BEMPEG to the IL-2 heterodi-
meric receptor (IL-2Rbc) activates and expands CD8+ T cells and NK cells over immunosuppressive
Tregs. In the phase 1/2 PIVOT-02 study, BEMPEG + NIVO displayed encouraging antitumor activity in
pts with mRCC, with a tolerable safety profile. The clinical activity and the manageable, non-overlap-
ping toxicity profiles of the individual agents in this combination warrants exploration of triplet regi-
mens in previously untreated aRCC. Methods: PIVOT IO 011 (NCT04540705) is a 2-part, phase 1/2,
randomized, open-label study assessing the safety and efficacy of BEMPEG + NIVO + TKI triplet in pts
with untreated aRCC or mRCC. In Part 1, pts will receive BEMPEG + NIVO + TKI (Part 1A: axitinib
[AXI] or Part 1B: CABO; n�6–24 pts in each TKI arm). While BEMPEG + NIVO dosing will remain con-
sistent across phases, each TKI will have 2 doses evaluated in Part 1, and results will determine the
recommended phase 2 dose for AXI/CABO in Part 2. In Part 2, pts will be randomized 1:1 to receive ei-
ther BEMPEG + NIVO + CABO or NIVO + CABO (N�250), stratified by IMDC prognostic score and pri-
or nephrectomy status. If the CABO triplet has an unacceptable toxicity profile, Part 2 may be
amended to use the AXI triplet. Key inclusion criteria: aRCC or mRCC with clear cell component; no
prior systemic therapy for RCC, except 1 prior adjuvant/neoadjuvant therapy for completely resectable
RCC (must have included an anti–VEGF agent with recurrence ≥6 months after last dose); and Karnof-
sky PS ≥70%. Key exclusion criteria: active CNS brain/leptomeningeal metastases; active, known, or
suspected autoimmune disease; and inadequately treated adrenal insufficiency. Primary endpoints in
Part 1: dose-limiting toxicities and safety; and in Part 2: overall response rate per RECIST v1.1 by in-
vestigator. Secondary endpoints in Part 2: progression-free survival, overall survival, safety. Duration of
BEMPEG + NIVO will be ≤2 years, and treatment with TKI will continue until disease progression. The
study is currently recruiting. Clinical trial information: NCT04540705. Research Sponsor: Bristol My-
ers Squibb.
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Phase 1b/2 umbrella study of investigational immune and targeted combination
therapies for patients with advanced clear cell renal cell carcinoma (ccRCC).

Robert J. Motzer, Laurence Albiges, Toni K. Choueiri, Elizabeth R. Plimack, Brian I. Rini, Leah
Suttner, Lina Yin, Jacqueline Willemann-Rogerio, Hans J. Hammers; Memorial Sloan Kettering Can-
cer Center, New York, NY; Gustave Roussy, Villejuif, France; Dana-Farber Cancer Institute, Boston,
MA; Fox Chase Cancer Center, Philadelphia, PA; Vanderbilt University Medical Center, Nashville, TN;
Merck & Co., Inc., Kenilworth, NJ; UT Southwestern Medical Center, Dallas, TX

Background: New treatments for first and subsequent lines of therapy for ccRCC are needed. An adap-
tive, open-label, rolling-arm, multicenter, phase 1b/2 umbrella platform trial in advanced ccRCC is be-
ing conducted to evaluate the safety and efficacy of multiple combinations of investigational agents
targeting CTLA-4 (quavonlimab [MK-1308]), hypoxia-inducible factor 2a (belzutifan [MK-6482]),
lymphocyte-activation gene 3 (favezelimab [MK-4280]), immunoglobulinlike transcript 4 (MK-4830),
PD-1 (pembrolizumab), and vascular endothelial growth factor–tyrosine kinase inhibitor (VEGF-TKI;
lenvatinib) for advanced ccRCC. Substudy 03A (NCT04626479) will evaluate first-line therapy combi-
nations, and substudy 03B (NCT04626518) will evaluate therapies in patients experiencing progres-
sion on PD-1/PD-L1 inhibitors and VEGF-TKIs in combination or in sequence. Methods: Adults with
histologically confirmed ccRCC and KPS score ≥70% are eligible. Patients in substudy 03A cannot
have previously received systemic therapy for advanced ccRCC. Patients in substudy 03B must have
progression (per RECIST v1.1) on or after treatment with a PD-1/PD-L1 inhibitor and a VEGF-TKI for
advanced ccRCC. Both substudies will have a safety lead-in phase for experimental combinations with
investigational agents to establish a recommended phase 2 dose, followed by an efficacy phase. Exper-
imental arms will enroll approximately 80 (03A) and 50 (03B) patients. Patients will be randomly as-
signed 2:1 (03A) or 1:1 (03B) to an experimental arm or a reference arm (pembrolizumab 400 mg IV
every 6 weeks [Q6W] + lenvatinib 20 mg orally once daily [QD]). Experimental arms in 03A are MK-
1308A (coformulation of quavonlimab 25 mg and pembrolizumab 400 mg IV Q6W) + lenvatinib (20
mg orally QD), MK-4280A (coformulation of favezelimab 800 mg and pembrolizumab 200 mg IV every
3 weeks [Q3W]) + lenvatinib (20 mg orally QD), and belzutifan (120 mg orally QD) + lenvatinib (20
mg orally QD) + pembrolizumab (400 mg Q6W IV). Experimental arms in 03B are MK-1308A, MK-
4280A, pembrolizumab (400 mg Q6W IV) + belzutifan (120 mg orally QD), lenvatinib (20 mg orally
QD) + belzutifan (120 mg orally QD), and pembrolizumab (200 mg IV Q3W) + MK-4830 (800 mg IV
Q3W). Treatment will continue until disease progression, unacceptable toxicity, or withdrawal of con-
sent. Primary end points for the safety lead-in phase are safety and tolerability; coprimary end points
for the efficacy phase are safety and objective response rate per RECIST v1.1 by blinded independent
central review (BICR). Secondary end points during the efficacy phase are duration of response, pro-
gression-free survival (RECIST v1.1 by BICR), clinical benefit rate, and overall survival. Both substu-
dies are recruiting patients in Australia, Canada, France, Israel, South Korea, Spain, New Zealand, the
United Kingdom, and the United States. Clinical trial information: NCT04626479; NCT04626518.
Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ,
USA, and Eisai Inc., Woodcliff Lake, NJ, USA.
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TiNivo-2: A phase 3, randomized, controlled, multicenter, open-label study to compare
tivozanib in combination with nivolumab to tivozanib monotherapy in subjects with
renal cell carcinoma who have progressed following one or two lines of therapy where
one line has an immune checkpoint inhibitor.

Toni K. Choueiri, Laurence Albiges, Hans J. Hammers, Rana R. McKay, Daniel Yick Chin Heng,
Katy Beckermann, Vijay Kasturi, Robert J. Motzer; Lank Center for Genitourinary Oncology, Dana-
Farber Cancer Institute, Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA;
Gustave Roussy Cancer Campus, Universit�e Paris-Saclay, Villejuif, France; UT Southwestern Medical
Center, Dallas, TX; University of California San Diego, La Jolla, CA; Tom Baker Cancer Center, Universi-
ty of Calgary, Calgary, AB, Canada; Vanderbilt-Ingram Cancer Center, Nashville, TN; EMD Serono, Inc,
A Business of Merck KGaA, Darmstadt, Germany, Billerica, MA; Memorial Sloan Kettering Cancer Cen-
ter, New York, NY

Background: Tivozanib, a highly selective and potent vascular endothelial growth factor receptor tyro-
sine kinase inhibitor, has demonstrated single-agent efficacy in advanced renal cell carcinoma (aRCC)
along with minimal off-target toxicities and a favorable adverse event (AE) profile (Rini et al. Lancet
Oncol 2020; 21:95-104). Tivozanib was approved by the FDA on March 10, 2021, for the treatment
of patients with aRCC who had progressed on 2 or more prior lines of therapy. Tivozanib was combined
with Nivolumab in the TiNivo trial (NCT03136627), showing an objective response rate of 56%, dis-
ease control rate of 96%, median PFS of 18.9 months and a favorable safety profile (Albiges et al. Ann
Oncol. 2021 Jan;32(1):97-102). Methods: TiNivo-2 (NCT04987203) is a phase 3, randomized, con-
trolled, multicenter, open-label study to compare tivozanib in combination with nivolumab to tivozanib
monotherapy in subjects with renal cell carcinoma who have progressed following 1-2 lines of therapy
including an immune checkpoint inhibitor. Eligibility criteria include age >18 years, clear cell RCC,
ECOG PS 0-1, and disease progression during or following at least 6 weeks of treatment with ICI for
RCC. Subjects will be stratified by IMDC risk category and whether ICI was received in most recent line
of treatment or not. On both arms, subjects will receive Tivozanib 1.34 mg orally once daily for 21 con-
secutive days followed by 7 days off. In the combination arm, subjects will also receive Nivolumab
480mg intravenously every 4 weeks. Study assessments include CT scan or MRI of the chest, abdo-
men, and pelvis every 8 weeks following Cycle 1 Day 1 for 2 years and every 12 weeks thereafter until
disease progression is confirmed by independent radiology review. The primary objective is to compare
the progression-free survival (PFS) of tivozanib in combination with nivolumab to tivozanib. A sample
size of 326 subjects, with 191 events will provide at least 80% power to detect a 50% improvement in
PFS, 12 mos v. 8 mos, as assessed by an IRR. Secondary endpoints include assessment of overall sur-
vival (OS), objective response rate (ORR), and duration of response (DoR), as well as safety and tolera-
bility. Exploratory endpoints are to assess the quality of life (FKSI-DRS and EORTC QLQ C-30) and to
investigate the pharmacokinetics of tivozanib. TiNivo-2 is actively enrolling and planning to open at
190 sites in the United States, and the European Union. Clinical trial information: NCT04987203.
Research Sponsor: Aveo Oncology.
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Window-of-opportunity clinical trial platform for evaluation of novel treatment
strategies in renal cell cancer (WIRE).

Jamal A N Sipple, Martin G Thomas, Helen Mossop, James Wason, Ferdia Gallagher, Anita
Chhabra, Anne Warren, John Stone, Balaji Venugopal, Grenville Oades, Sarah Joanne Welsh,
Grant D. Stewart; Cambridge University Hospital, Cambridge, United Kingdom; Population Health
Sciences Institute, Newcastle University, Newcastle upon Tyne, United Kingdom; Newcastle Universi-
ty, Newcastle upon Tyne, United Kingdom; Cambridge University Hospitals, Cambridge, United King-
dom; Cambridge Cancer Trials Centre, Addenbrooke’s Hospital, Cambridge, United Kingdom;
AstraZeneca, Cambridge, United Kingdom; University of Glasgow, Glasgow, United Kingdom; NHS
Greater Glasgow and Clyde, Glasgow, United Kingdom; Cambridge University Hospitals NHS Founda-
tion Trust, Cambridge, United Kingdom; University of Cambridge, Cambridge, United Kingdom

Background: Renal cell cancer (RCC) is the 7th commonest cancer in the UK. The WIRE trial ‘exploits’
a window-of-opportunity between clear cell RCC diagnosis and nephrectomy to use vascular endotheli-
al growth factor tyrosine kinase inhibitors, PARP inhibitors, and immune checkpoint inhibitor therapies
in isolation and in combination. WIRE aims to provide biological proof-of-mechanism of these thera-
pies, and build on encouraging pre-clinical evidence of DNA damage response inhibition to be an ef-
fective future therapeutic strategy in RCC. Methods: WIRE is a phase II, multi-IMP, multi-arm, non-
randomised clinical trial featuring a Bayesian adaptive design with five treatment arms, and three re-
cruitment stages per arm. The treatment groups: cediranib, cediranib and olaparib, olaparib, durvalu-
mab, and durvalumab and olaparib form the initial set of therapy options with the opportunity for
additional treatments to be deployed on this platform-trial in future. The primary endpoint for the first
three arms is tumour capillary permeability, measured using multiparametric MRI, defined as a 30%
reduction in Ktrans compared to pre-treatment. Whereas in the remaining two arms the primary end-
point is changed to intra-tumoural CD8 positive T cells, defined as an increase of 30% cell count com-
pared to pre-treatment. Up to 76 evaluable participants will be recruited. Monotherapy arms will
recruit a maximum of 12 participants each, whereas a maximum of 20 participants will be recruited
into each dual-therapy arm. Participants are assigned to the current recruiting arm for treatment last-
ing between 14 and 28 days before proceeding with standard-of-care nephrectomy. Participants will
undergo a biopsy and imaging before and after treatment for primary endpoint analysis, alongside
blood and urine collections for translational endpoints. A final two follow-up visits are scheduled before
concluding the trial pathway. Rapid interim analysis will follow at the end of a recruitment stage to de-
termine whether to cease recruitment to the current treatment arm due to biological response, or due
to futility – defined as lacking in promising evidence for proof of mechanism. Alternatively, if more
data is required, recruitment will continue within the same treatment arm until the next interim analy-
sis, where endpoints are re-examined. This highly-efficient design accelerates the exploration of multi-
ple therapies with a strong emphasis on determining early proof-of-mechanism. Promising therapies
can then be taken forward to later phase trials in RCC with greater confidence. Clinical trial information:
NCT03741426. Research Sponsor: AstraZeneca., Other Foundation.
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Fecal microbiota transplantation to improve efficacy of immune checkpoint inhibitors
in renal cell carcinoma (TACITO trial).

Serena Porcari, Chiara Ciccarese, Federica Pinto, Gianluca Quaranta, Silvia De Giorgi, Debora
Rondinella, Carlo Romano Settanni, Enrico Cortesi, Michela Roberto, Francesca Primi, Sebastiano
Buti, Giuseppe Fornarini, Luca Masucci, Maurizio Sanguinetti, Antonio Gasbarrini, Giampaolo
Tortora, Giovanni Cammarota, Nicola Segata, Roberto Iacovelli, Gianluca Ianiro; Digestive Disease
Center, Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Catholic University of Rome, Rome,
Italy; Oncology Unit, Fondazione Policlinico Universitario "A. Gemelli" IRCCS, Catholic University of
Rome, Rome, Italy; CIBIO, University of Trento, Trento, Italy; Microbiology Unit, Fondazione Policlini-
co Universitario "A. Gemelli" IRCCS, Catholic University of Rome, Rome, Italy; Sapienza University of
Rome, Rome, Italy; Department of Clinical and Molecular Oncology, Sapienza University of Rome,
Rome, Italy; Ospedale Belcolle Viterbo, Rome, Italy; Medical Oncology Unit, University Hospital of Par-
ma, Parma, Italy; Medical Oncology Unit 1, IRCCS Ospedale Policlinico San Martino, Genoa, Italy; De-
partment CIBIO, University of Trento, Trento, Italy

Background: Renal cell carcinoma (RCC) is the 6� most common cancer in men and the 8� in women
in the USA. In Italy RCC incidence was 11,500 new cases in 2017, while mortality was 3,371 cases
in 2015. Increasing evidence suggests that response to immune checkpoint inhibitors (ICIs), a novel
treatment for advanced RCC (aRCC) and other epithelial tumors, can be influenced by the patient gut
microbiota. Fecal microbiota transplantation (FMT) is a novel treatment option aimed to restore
healthy gut microbiota, and is the most effective therapy for recurrent C. difficile infection. Preliminary
nonrandomized findings show that FMT is able to improve efficacy of ICIs in patients with advanced
melanoma. The aim of this study is to evaluate, through a double-blinded placebo-controlled random-
ized clinical trial, the efficacy of targeted FMT (from donors who are responding to ICIs) in improving
response rates to ICIs in subjects with aRCC. Methods: 50 patients who are about to receive, or have
started by <8 weeks, pembrolizumab + axitinib as first-line therapy for aRCC will be enrolled. Exclu-
sion criteria include major comorbidities, concomitant GI or autoimmune disorders, or HIV, HBV, HCV
infection, continuative corticosteroid therapy, previous treatment with systemic immune-suppressants
or immune-modulatory drugs, antibiotic therapy within 4 weeks prior to enrollment. Stool samples and
clinical data will be collected at baseline. Then, patients will be randomized to donor FMT or placebo
FMT. They will receive the first infusion by colonoscopy and then oral frozen fecal or placebo capsules
(8 capsules t.i.d.) 90 and 180 days after the first FMT. Stool donors will be searched among long-term
(>12 months) responders to ICIs, and will be selected by following protocols recommended by interna-
tional guidelines. Patients in the FMT group will always receive feces from the same donor throughout
the three fecal transplants. Frozen fecal batches and frozen fecal capsules will be manufactured ac-
cording to international guidelines. Patients will be followed-up 7, 15, 30, 90, 180, 270, and 360
days after randomization for clinical evaluation and collection of stool samples. Patients will also un-
dergo radiological assessment at 90, 180, 270 and 360 days after randomization. Microbiome analy-
sis will be performed with shotgun metagenomics. The primary endpoint is the progression-free
survival (PFS) at 12 months. Secondary endpoints are: objective response rate at 12 months; overall
survival at 12 months; adverse events after FMT; microbiome changes after FMT. Sample size calcula-
tion was based on the hypothesis that FMT can improve the 1-year PFS rate from 60% (reported 1-
year PFS for SOC) to 80% wen associated to SOC. Clinical trial information: NCT04758507. Research
Sponsor: Ricerca Finalizzata Giovani Ricercatori 2018 Grant of the Italian Ministry of Health (project
GR-2018-12365734).

RENAL CELL CANCER

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

http://clinicaltrials.gov/show/NCT04758507
http://abstracts.asco.org

