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Peri-operative morbidity and mortality in a modern series of patients treated with cytoreductive
nephrectomy (CN) at five centers.
Ashanda Rosetta Patrice Esdaille, Jose A. Karam, Philippe E. Spiess, Jay D. Raman, Daniel D. Shapiro, Pranav Sharma,
Wade J. Sexton, Logan Zemp, Alyssa Bilotta, Glenn O. Allen, Surena F. Matin, Christopher G. Wood, Edwin J Abel; University of
Wisconsin Health, Madison, WI; The University of Texas MD Anderson Cancer Center, Houston, TX; Moffitt Cancer Center,
Tampa, FL; Pennsylvania State University College of Medicine, Hershey, PA; University of Texas MD Anderson Cancer Center,
Houston, TX; Texas Tech University Health Sciences Center, Lubbock, TX; H. Lee Moffitt Cancer Center, Tampa, FL; H. Lee
Moffitt Cancer Center and Research Institute, Tampa, FL; University of South Florida College of Medicine, Tampa, FL;
University of Wisconsin School of Medicine and Public Health, Madison, WI; Univ of Wisconsin School of Medcn and Public
Health, Madison, WI
Background: For metastatic renal cell cancer (mRCC) patients considering cytoreductive nephrectomy (CN), perioperative morbidity is important to discuss but few contemporary multiinstitutional data are available. The objective of this study is to describe factors associated with
perioperative outcomes in a modern multi-institutional cohort of patients treated with cytoreductive nephrectomy. Methods: Data for perioperative complications was recorded for patients
treated with CN at 5 centers from 2005-2019. Postoperative complications within 90 days were
categorized using Clavien- Dindo system. Univariate and multivariable analysis was used to
evaluate for associations with complications and 90-day mortality. Factors evaluated included
receipt of pre-surgical systemic therapy, ECOG performance status (PS), Charlson comorbidity
index (CCI), concurrent IVC thrombectomy, age, and surgical approach (open vs. laparoscopic/
robotic). Results: Perioperative outcomes were evaluated in 937 consecutive patients treated
with CN at 5 institutions from 2005-2019. Median age at surgery was 61 years (IQR 53-68) and
median tumor diameter was 9.8cm (IQR 7-12).Venous thrombus was present in 406/937 (43.3%)
patients overall including 65/406 (16%) patients for whom IVC thrombus extended above the
hepatic veins. Open and laparoscopic/robotic approach was used in 715 (76.3%) and 290 (23.4%)
patients. The median ECOG PS was 1 (IQR 0-1) and median CCI was 1 (IQR 0-2). Pre-surgical systemic
therapy was given to 243 (25.9%) patients prior to CN. The median length of hospital stay was
5 days (IQR 4-7) and 429 (34.6%) received blood transfusion. Median length of stay was 3.0 (IQR 24) for laparoscopic/robotic approach and 6 days (IQR 4-8) for patients with IVC thrombectomy.
Hospital readmission within 30 days was identified in 112 (9.0%) patients. A total of 93/937 (9.9%)
patients had major ($Clavien 3) complications identified within 90 days postoperatively. On
multivariable analysis, IVC thrombectomy was associated with higher risk of major complications
OR 1.95 (95% CI 1.2-3.1), p = 0.006. Pre-surgical systemic therapy, ECOG PS, CCI, age and surgical
approach were not associated with major complications (p = 0.09-0.85). Perioperative mortality
was 12/937 (1.3%) at 30 days and 51/937 (6.7%) at 90 days. After multivariable analysis, presurgical systemic therapy, ECOG PS, CCI, age, and IVC thrombectomy were not associated with
perioperative mortality (p = 0.1-0.85). Conclusions: Cytoreductive nephrectomy is associated with
major complications for 10% of patients and 1% mortality at 30 days. Pre-surgical systemic therapy
was not associated with increased risk of complications or mortality. Research Sponsor: None.
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Phase 3 trial of lenvatinib (LEN) plus pembrolizumab (PEMBRO) or everolimus (EVE) versus
sunitinib (SUN) monotherapy as a first-line treatment for patients (pts) with advanced renal cell
carcinoma (RCC) (CLEAR study).
Robert J. Motzer, Camillo Porta, Masatoshi Eto, Thomas Powles, Viktor Grünwald, Thomas E. Hutson, Boris Alekseev,
Sun Young Rha, Evgeny Kopyltsov, Marı́a José Méndez Vidal, Sung-Hoo Hong, Anil Kapoor, Teresa Alonso Gordoa,
Jeffrey C. Goh, Jaime R. Merchan, Alan D. Smith, Kalgi Mody, Rodolfo F. Perini, Dongyuan Xing, Toni K. Choueiri; Memorial
Sloan Kettering Cancer Center, New York, NY; San Matteo University Hospital Foundation, Pavia, Italy; Kyushu University,
Fukuoka, Japan; The Royal Free NHS Trust, London, United Kingdom; University Hospital Essen, Essen, Germany; Texas
Oncology, Dallas, TX; PA Hertsen Moscow Cancer Research Institute, Moscow, Russian Federation; Yonsei Cancer Center,
Yonsei University Health System, Seoul, South Korea; State Institution of Healthcare Regional Clinical Oncology Dispensary,
Omsk, Russian Federation; Maimonides Institute for Biomedical research of Cordoba (IMIBIC) Hospital Universitario Reina
Sofı́a, Córdoba, Spain; Seoul National University Bundang Hospital, Seongnam, South Korea; McMaster University, Hamilton,
Ontario, Canada; Hospital Universitario Ramón y Cajal, Madrid, Spain; ICON Research, South Brisbane & University of
Queensland, St. Lucia, Queensland, Australia; University of Miami Sylvester Comprehensive Cancer Center, Miami, FL; Eisai
Europe Ltd., Hatfield, United Kingdom; Eisai Inc., Woodcliff Lake, NJ; Merck & Co., Inc., Kenilworth, NJ; Dana-Farber Cancer
Institute, Boston, MA
Background: In pts with advanced RCC, second-line treatment with LEN + EVE prolonged
progression-free survival (PFS) compared with EVE alone. LEN + PEMBRO, also showed preliminary efficacious evidence in a phase 1/2 RCC study. Here, we describe the investigational study
results of first-line LEN + PEMBRO or LEN + EVE versus SUN in pts with advanced RCC. Methods:
Pts were randomized (1:1:1) to receive LEN 20 mg orally once daily + PEMBRO 200 mg IV every
3 weeks (wks); or LEN 18 mg + EVE 5 mg orally once daily; or SUN 50 mg orally once daily (4 wks on/
2 wks off). Eligible pts had advanced RCC with no prior systemic therapy. Randomization was
stratified by geographic region and MSKCC prognostic group. The primary endpoint was PFS by
Independent Review Committee per RECIST v1.1. Secondary endpoints included overall survival
(OS), objective response rate (ORR) and safety. A sequential approach was used to test PFS first,
then OS and ORR. PFS and OS were compared across arms by a stratified log-rank test; hazard
ratios (HRs) were estimated by a stratified Cox regression model. Results: 1069 pts were
randomized (Table). After a median follow-up of 27 months (data cutoff August 28, 2020),
PFS was significantly improved with LEN + PEMBRO (median 24 months [mos]) vs SUN (median
9 mos; HR 0.39, 95% CI 0.32–0.49) and LEN + EVE (median 15 mos) vs SUN (HR 0.65, 95% CI
0.53–0.80). OS was significantly longer with LEN + PEMBRO vs SUN (HR 0.66, 95% CI 0.49–0.88),
whereas OS with LEN + EVE vs SUN was not statistically different (HR 1.15, 95% CI 0.88–1.50). ORR
was significantly greater with LEN + PEMBRO (ORR 71%; complete response [CR] 16%) vs SUN
(ORR 36%; CR 4%; odds ratio 4.35, 95% CI 3.16–5.97) and LEN + EVE (ORR 54%; CR 10%) vs SUN
(odds ratio 2.15, 95% CI 1.57–2.93). Grade $3 treatment-related adverse events occurred in 72% of
pts in the LEN + PEMBRO arm and 73% of pts in the LEN + EVE arm compared with 59% of pts in the
SUN arm. Conclusions: LEN + PEMBRO demonstrated significant improvements in PFS, OS and
ORR vs SUN. LEN + EVE demonstrated significant improvements in PFS and ORR vs SUN. Safety
was manageable and consistent with the known single-agent profiles. 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.

Median PFS, months (95% CI)
PFS HR vs SUN (95% CI);
P-value
Median OS, months (95% CI)
OS HR vs SUN (95% CI);
P-value
24-Month OS rate, % (95% CI)
ORR, % (95% CI)
ORR odds ratio vs SUN (95% CI);
Descriptive P-value
Complete response, %
Median duration of response, months (95% CI)

LEN + PEMBRO
(n = 355)
24 (21–28)
0.39 (0.32–0.49);
,0.0001
NR (34–NE)
0.66 (0.49–0.88);
0.0049
79 (74–83)
71 (66–76)
4.35 (3.16–5.97);
,0.0001
16
26 (22–28)

LEN + EVE
(n = 357)
15 (11–17)
0.65 (0.53–0.80);
,0.0001
NR (NE–NE)
1.15 (0.88–1.50);
0.2975
66 (61–71)
54 (48–59)
2.15 (1.57–2.93);
,0.0001
10
17 (15–21)

SUN
(n = 357)
9 (6–11)
NR (NE–NE)
70 (65–75)
36 (31–41)
4
15 (9–17)

NE, not estimable; NR, not reached.
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Sunitinib versus cabozantinib, crizotinib or savolitinib in metastatic papillary renal cell
carcinoma (pRCC): Results from the randomized phase II SWOG 1500 study.
Sumanta K. Pal, Catherine Tangen, Ian Murchie Thompson, Naomi B. Haas, Daniel J. George, Daniel Yick Chin Heng,
Brian M. Shuch, Mark N. Stein, Maria S. Tretiakova, Peter Humphrey, Adebowale Adeniran, Vivek Narayan, Georg A. Bjarnason,
Ulka N. Vaishampayan, Ajjai Shivaram Alva, Tian Zhang, Scott Wesley Cole, Melissa Plets, John Wright, Primo "Lucky" N. Lara;
Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; SWOG Statistical
Center, Fred Hutchinson Cancer Research Center, Seattle, WA; Christus Santa Rosa Medical Center Hospital, Houson, TX;
Abramson Cancer Center, University of Pennsylvania (ECOG-ACRIN), Philadelphia, PA; Duke University Medical Center,
Durham, NC; Department of Oncology, Tom Baker Cancer Center, Calgary, AB, Canada; Institute of Urologic Oncology, David
Geffen School of Medicine at UCLA, Los Angeles, CA; Columbia University Medical Center, New York, NY; University of
Washington, Seattle, WA; Yale University, New Haven, CT; University of Pennsylvania, Philadelphia, PA; Sunnybrook Odette
Cancer Centre (CCTG), Toronto, ON, Canada; University of Michigan, Ann Arbor, MI; Duke Cancer Institute Center for Prostate
and Urologic Cancers, Duke University, Durham, NC; Oklahoma Cancer Specialists and Research Institute (NRG Oncology),
Tulsa, OK; National Cancer Institute, Cancer Therapy Evaluation Program, Investigational Drug Branch, Bethesda, MD; UC
Davis Comprehensive Cancer Center, Sacramento, CA
Background: MET signaling is a key molecular driver in pRCC. Given that there is no optimal
therapy for metastatic pRCC, we sought to compare an existing standard (sunitinib) to putative
MET kinase inhibitors. Methods: Eligible patients had pathologically verified pRCC, Zubrod performance status 0-1, and measurable metastatic disease. Patients may have received up to 1 prior
systemic therapy excluding VEGF-directed agents. Patients were randomized 1:1:1:1 to receive either
sunitinib 50 mg po qd (4 wks on/2 wks off), cabozantinib 60 mg po qd, crizotinib 250 mg po bid, or
savolitinib 600 mg po qd. Patients were stratified by prior therapy and pRCC subtype (I vs II vs not
otherwise specified [NOS]) based on local review. The primary objective was to compare
progression-free survival (PFS) for each experimental arm versus sunitinib. With 41 eligible
patients per arm, we estimated 85% power to detect a 75% improvement in median PFS
with a 1-sided alpha of 0.10 using intent-to-treat analysis. A pre-planned futility analysis was
performed after 50% of PFS events occurred. Secondary endpoints included toxicity, response
rate, and overall survival. Results: Between 4/2016 and 12/2019, 152 patients were enrolled; 5 were
ineligible. Median age was 66 (range:29-89) and 76% were male; 92% had no prior therapy. By
local pathologic review, 18%, 54% and 28% of patients were characterized as having type I, type II
and NOS histology, respectively. In contrast, the frequency of type I, type II, and NOS by central
review was 30%, 45% and 25%, respectively. Accrual to the savolitinib and crizotinib arms was
halted early for futility (PFS hazard ratio . 1.0 for both); accrual continued to completion in the
sunitinib and cabozantinib arms. Median PFS was significantly higher with cabozantinib relative to
sunitinib (Table). Grade 3 or 4 adverse events occurred in 69%, 72%, 37% and 39% of patients
receiving sunitinib, cabozantinib, crizotinib and savolitinib, respectively; one grade 5 adverse event
was seen with cabozantinib. Overall survival and response data will be presented. Conclusions: In
this multi-arm randomized trial, only cabozantinib resulted in a statistically significant and clinically meaningful prolongation of PFS in pRCC patients compared to sunitinib. These data support
cabozantinib as a reference standard for eligible patients with metastatic pRCC. Clinical trial
information: NCT02761057. Research Sponsor: U.S. National Institutes of Health, Pharmaceutical/
Biotech Company.
Treatment
Arm
Sunitinib
Cabozantinib
Savolitinib**
Crizotinib**

Number (events/eligible
patients)
39/46
31/44
29/29
26/28

Median
PFS
(months)
5.6
9.2
3.0
2.8

PFS Hazard Ratio
(95% CI)*
Reference
0.61 (0.37, 0.98)
1.25 (0.76, 2.05)
1.14 (0.68, 1.90)

1-sided pvalue*
NA
0.021
0.81
0.69

* Cox model, adjusted for stratification factors
** Closed to accrual early due to futility analysis
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Phase 2 study of the oral hypoxia-inducible factor 2a (HIF-2a) inhibitor MK-6482 in
combination with cabozantinib in patients with advanced clear cell renal cell carcinoma (ccRCC).
Toni K. Choueiri, Todd Michael Bauer, David F. McDermott, Edward Arrowsmith, Ananya Roy, Rodolfo F. Perini, Donna Vickery,
Scott S. Tykodi; Dana-Farber Cancer Institute, Boston, MA; Sarah Cannon Research Institute/Tennessee Oncology, Nashville,
TN; Beth Israel Deaconess Medical Center, Boston, MA; Tennessee Oncology, Chattanooga, TN; Merck & Co., Inc., Kenilworth,
NJ; University of Washington, Seattle, WA
Background: Belzutifan (MK-6482) inhibits HIF-2a and demonstrated antitumor activity and
favorable safety as monotherapy in a phase 1 study of patients (pts) with metastatic ccRCC.
Current study (NCT03634540) investigates belzutifan plus cabozantinib for pts with advanced
ccRCC who were either treatment naive (cohort 1) or previously treated, including immunotherapy
and TKIs (cohort 2). This preliminary analysis presents data from cohort 2. Methods: Pts had
metastatic ccRCC and received no more than 2 prior systemic treatment regimens. Initially, 6 pts in
either cohort 1 or 2 were treated with belzutifan 120 mg and cabozantinib 60 mg orally once daily
for 21 days and a safety review committee performed an initial evaluation. For purpose of this
preliminary analysis, efficacy was evaluated in pts who received $1 dose of treatment and had an
opportunity of $6 mo of follow-up. Primary end point: objective response rate (ORR; RECIST v1.1 by
investigator review). Secondary end points: progression free survival (PFS), overall survival (OS),
and duration of response (DOR). Safety was evaluated for all cohort participants. Results:
Evaluation of safety and tolerability of belzutifan 120 mg plus cabozantinib 60 mg was performed
in the first 6 pts. Only 1 participant experienced a dose-limiting toxicity of hand-foot syndrome,
therefore belzutifan 120 mg plus cabozantinib 60 mg was determined to be the recommended
phase 2 dose. 53 pts were included in the safety analysis population. Median age was 64 yrs, 73.6%
were male, 54.7% had ECOG PS 1. Twenty-eight (52.8%) received prior first-line and 24 (45.2%)
prior second-line therapies. Median (range) time from enrollment to data cutoff was 11.3 mo (5.624.0) for pts with $6 mo of follow-up (n=41). The confirmed ORR was 22.0% (9 PRs) and 90.2%
had any tumor shrinkage. Disease control rate (CR+PR+SD) was 92.7%. Median (range) DOR was
not reached (3.7+ to 14.8+ mo); all responses were ongoing. Median (95% CI) PFS was 16.8 mo (9.2not reached); PFS rate at 6 mo was 78.3%. OS rate at 6 mo was 95.0%. While 52 of 53 (98.1%) pts
experienced a treatment-related adverse event (TRAE), 92% of events were grade 1 and 2. Most
common ($30%) TRAEs were anemia (75.5%), fatigue (67.9%), hand-foot syndrome (52.8%),
diarrhea (45.3%), hypertension (43.4%), nausea (35.8%), and ALT/AST increase (32-34%).
Incidence of grade 3 TRAEs .5% were hypertension (22.4%), anemia (11.3%), fatigue (11.3%),
and ALT increase (5.7%). 2 pts experienced grade 3 hypoxia (3.8%). There were no grade 4 TRAEs
or deaths. Discontinuations due to TRAEs occurred in 6 pts (11.3%) for belzutifan and 8 pts (15.1%)
for cabozantinib. Conclusions: In this preliminary analysis, belzutifan in combination with cabozantinib demonstrated promising antitumor activity in previously treated pts with metastatic
ccRCC. Safety was consistent with individual profiles of each agent. Clinical trial information:
NCT03634540. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA.
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The oral HIF-2 a inhibitor MK-6482 in patients with advanced clear cell renal cell carcinoma
(RCC): Updated follow-up of a phase I/II study.
Todd Michael Bauer, Toni K. Choueiri, Kyriakos P. Papadopoulos, Elizabeth R. Plimack, Jaime R. Merchan, David F. McDermott,
M. Dror Michaelson, Leonard Joseph Appleman, Sanjay Thamake, Rodolfo F. Perini, Eric Kristopher Park, Eric Jonasch; Sarah
Cannon Research Institute/Tennessee Oncology, PLLC, Nashville, TN; Dana-Farber Cancer Institute and Harvard Medical
School, Boston, MA; South Texas Accelerated Research Therapeutics (START), San Antonio, TX; Fox Chase Cancer Center,
Philadelphia, PA; University of Miami, Miami, FL; Beth Israel Deaconess Medical Center, Boston, MA; Massachusetts General
Hospital, Boston, MA; University of Pittsburgh Medical Center, Pittsburgh, PA; Merck & Co., Inc., Kenilworth, NJ; The University
of Texas MD Anderson Cancer Center, Houston, TX
Background: Clear cell RCC (ccRCC) accounts for ~70% of kidney cancer cases in the US. Several
first-line therapies are approved for ccRCC, but few patients respond completely and most
progress within 5-11 mo. A key oncogenic driver in RCC is the transcription factor hypoxiainducible factor 2a (HIF-2a). MK-6482 is a small molecule HIF-2a inhibitor that blocks the
heterodimerization of HIF-2a with HIF-1b, inducing tumor regression in mouse xenograft RCC
models. Updated data presented here include additional follow-up from the expansion cohort of
patients with ccRCC from the first-in-human phase 1/2 study of MK-6482 in advanced solid tumors
(NCT02974738). Methods: Patients were aged $18 y with advanced ccRCC, received $1 prior
therapy, and had RECIST v1.1 measurable disease, ECOG status 0 or 1, adequate organ function, and
life expectancy $6 mo. They received 120 mg of MK-6482 orally once daily. Tumors were assessed
at baseline, within 7 days before week 9, and then every 8 weeks; response was assessed using
RECIST v1.1. The primary end point was safety. Secondary end points included ORR, duration of
response (DOR), and PFS. Results: Fifty-five patients with ccRCC were treated with MK-6482
120 mg (52 in expansion and 3 in dose-escalation cohorts). The median number of prior therapies
was 3 (range 1-9). Forty-two patients (81%) previously received PD-1/L1 inhibitors and 48 (92%)
previously received VEGF inhibitors. Thirteen patients (24%) were classified as favorable risk and
42 (76%) as intermediate or poor risk per IMDC criteria. With a median follow-up of 28 mo, the
most common all-grade, all-cause AEs .30% were anemia (76%), fatigue (71%), dyspnea (49%),
nausea (36%), cough (31%), and hypoxia (31%). Anemia (27%) and hypoxia (16%) were the most
common grade 3 AEs. Two patients (4%) experienced grade 4 AEs, and 4 patients (7%) experienced grade 5 AEs. No grade 4 or 5 AEs were related to treatment. ORR was 25%, with 14
confirmed PRs. Thirty patients (55%) had SD, with a disease control rate (CR+PR+SD) of 80%.
Median DOR was not reached; 77% had a response $6 mo. By IMDC risk, 4 of 13 patients with
favorable risk had PR (ORR = 31%) and 10 of 42 with intermediate or poor risk had PR (ORR = 24%);
disease control rate was 92% and 76%, respectively. Median PFS for the total population was 14.5
mo; 51% had a PFS of 12 mo. As of June 1, 2020, 33 patients (60%) discontinued because of PD and
2 (4%) because of AEs; 11 patients (20%) had ongoing treatment. Conclusions: MK-6482 remained
well tolerated with a favorable safety profile and promising single-agent activity in patients with
ccRCC for all IMDC risk groups after further follow-up. A phase III trial in a similar population is
underway. Clinical trial information: NCT02974738. Research Sponsor: Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Efficacy of cabozantinib in advanced MiT family translocation renal cell carcinomas (TRCC).
Jonathan Thouvenin, Omar Alhalabi, Laure Hirsch, Elshad Hasanov, Philippe Barthelemy, Dylan J. Martini, Lucas Campedel,
Karim Amrane, Delphine Borchiellini, Jad Chahoud, Ziad Bakouny, Praful Ravi, Srinivas Raghavan Viswanathan,
Mehmet Asim Bilen, Toni K. Choueiri, Nizar M. Tannir, Gabriel G. Malouf; Institut de Cancérologie Strasbourg Europe,
Strasbourg, France; Beaumont Health, Royal Oak, TX; Department of Medical Oncology, Cochin Hospital, Paris Descartes
University, AP-HP, CARPEM, Immunomodulatory Therapies Multidisciplinary Study Group (CERTIM), Paris, France; University
of Texas MD Anderson Cancer Center, Houston, TX; Institut Cancérologie Strasbourg Europe, Strasbourg, France; Department
of Hematology and Medical Oncology, Emory University School of Medicine, Atlanta, GA; AP-HP,université Pierre-et-MarieCurie (Paris-VI), Groupe Hospitalier Pitié-Salpêtrière, Paris, France; CHU Morvan, Brest, France; Centre Antoine Lacassagne,
Université Côte d’Azur, Nice, France; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA;
Dana-Farber Cancer Institute, Boston, MA; Dana Farber Cancer Inst, Cambridge, MA; Dana-Farber Cancer Institute and
Harvard Medical School, Boston, MA; The University of Texas MD Anderson Cancer Center, Houston, TX; Strasbourg University
Hospital, Strasbourg, France
Background: MiT family translocation renal cell carcinomas (TRCC) represent a rare and aggressive subgroup of RCC harboring high expression of c-MET. While response rates of VEGF receptortyrosine kinase inhibitor and immune checkpoint inhibitors are limited, efficacy of cabozantinib (a
TKI that inhibits VEGFR, MET, and AXL) in this subgroup is unclear. Methods: We performed a
multicentre, retrospective, international cohort study of patients with TRCC treated with cabozantinib regardless the line of treatment at 7 centers (3 in France and 4 in the US). The main
objectives were to estimate response rate according to RECIST criteria, and to analyze
progression-free survival (PFS) and overall survival (OS). Results: Among 31 metastatic patients
treated in the participating centers, 24 were evaluable for response and were included in this study
(21 with TFE3 and 3 with TFEB translocations). Median age at diagnosis was 43.5 years (range,
22–70). Most frequent metastatic sites at diagnosis were lungs (62.5%), retroperitoneal lymph
nodes (45.8%) and bone (37.5%). Patient’s IMDC risk group at diagnosis was favourable (20,8%),
intermediate (62,5%) and poor (16,7%). Seven (29%) patients received cabozantinib at first line, 9
(37.5%) at second line and 8 (33%) at third line and beyond. The proportion of patients who
achieved an objective response was 16.6%, including 1 complete response and 3 partial responses.
For 11 (45.8%) patients, stable disease was the best response. With a median follow-up of 14 months
(IQR 5-23), median PFS was 8.4 months (range, 1-34+) and median OS was 17 months (range, 2-43).
No PFS difference was detected overall or in any subgroup except in patients with bone metastasis
which harbored a median PFS of 3.6 months as compared to 9.1 months for those without (p=0.03).
Conclusions: This real-world study provides evidence supporting activity of cabozantinib in TRCC,
with more durable responses to therapy than those observed with of VEGF receptor-tyrosine
kinase inhibitor and immune checkpoint inhibitors. International collaborations and prospective
studies are necessary to identifies efficacious therapies for this rare disease that lacks evidencebased treatment options. Research Sponsor: None.
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NAXIVA: A phase II neoadjuvant study of axitinib for reducing extent of venous tumor thrombus
in clear cell renal cell cancer (RCC) with venous invasion.
Grant D. Stewart, Sarah J. Welsh, Stephan Ursprung, Ferdia Gallagher, Iosif Mendichovszky, Antony Riddick, Tim Eisen,
Steve Leung, Alexander Laird, Jahangeer Malik, Grenville Oades, Balaji Venugopal, Faiz Mumtaz, Axel Bex, Ekaterini Boleti,
Abdel Hamid, Kathleen Riddle, Michelle Welsh, Lisa Hopcroft, Robert J. Jones, NAXIVA Trial Group; University of Cambridge,
Cambridge, United Kingdom; Cambridge University Hospitals NHS Foundation Trust, Cambridge, United Kingdom; Cambridge
University Hospitals, Cambridge, United Kingdom; Department of Urology, Addenbrooke’s Hospital, Cambridge, United
Kingdom; Western General Hospital, Edinburgh, United Kingdom; NHS Greater Glasgow and Clyde, Glasgow, United Kingdom;
University of Glasgow, Glasgow, United Kingdom; Royal Free London NHS Foundation Trust, London, United Kingdom; The
Netherlands Cancer Institute, Amsterdam, Netherlands; Broomfield Hospital, Chelmsford, United Kingdom; SCTRU,
Edinburgh, United Kingdom; University of Glasgow, Beatson West of Scotland Cancer Centre, Glasgow, United Kingdom
Background: Venous tumor thrombus (VTT) extension occurs in 4-15% cases of renal cell cancer
(RCC). The Mayo classification distinguishes 4 levels of VTT extension between the renal vein and
supradiaphragmatic inferior vena cava (IVC). Although surgery is performed with curative intent,
mortality is high (5-15%) with complications increasing with the level of the VTT. 5-year survival
rates are poor; ~40-65% in non-metastatic RCC. It is hypothesised that neoadjuvant targeted
therapy could downstage the VTT reducing the extent of surgery, leading to reduced surgical
morbidity and mortality, and increased survival. However, level I or II evidence is lacking. NAXIVA
provides the first level II evidence in this patient group, assessing the response of VTT to axitinib.
Extensive translational sampling will provide in depth interrogation of VTT (using genomics,
proteomics, immunophenotyping and metabolomics) to examine the role of the tumor microenvironment of VTT and response to axitinib. Methods: NAXIVA was a single arm, single agent, multicenter phase 2 feasibility study of axitinib in patients with both metastatic and non-metastatic clear
cell RCC prior to nephrectomy and thrombectomy. A Simon two stage minimax design was adopted
and the trial designed for adequate power to distinguish a ,5% from a .25% improvement in the
Mayo VTT level. 21 patients were recruited over a 24 month period between 15/Dec/2017 and 06/
Jan/2020 at 5 sites across the UK. Patients were treated with 8 weeks of axitinib (starting dose
5mg bd, increasing to 10mg bd as tolerated) prior to planned surgery. The primary endpoint was the
percentage of evaluable patients with an improvement in VTT according to the Mayo classification
(assessed using MRI abdomen scans at screening and week 9, prior to surgery. Secondary
endpoints were percentage change in surgical approach, percentage change in VTT height,
response rate (by RECIST) and evaluation of surgical morbidity assessed by Clavien-Dindo classification. Results: The percentage of evaluable patients with an improvement in VTT according to
the Mayo classification was 26.58% [80% CI: 15.76%, 39.74%] (6 of 21 evaluable patients).
35.29% (6 of 17 patients who progressed to surgery) had a change in surgical approach to a less
invasive option. There was a median percentage reduction in VTT height of 21.49% (SD=27.60%).
The response rate (by RECIST) in the evaluable population was 61.90% SD, 14.29% PR, 9.52% PD.
In terms of surgical morbidity 11.76% (2 of 17 patients who progressed to surgery) experienced a
Clavien-Dindo 3 or greater complication (0 CD3, 1 CD4, 1 CD5). Conclusions: NAXIVA provides
unique prospective data on the feasibility of neoadjuvant axitinib administration to down stage IVC
VTT and reduce the extent of surgery. Work is ongoing to establish predictors of response. Clinical
trial information: NCT03494816. Research Sponsor: Pfizer.
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Outcomes of first-line (1L) immuno-oncology (IO) combination therapies in metastatic renal cell
carcinoma (mRCC): Results from the International mRCC Database Consortium (IMDC).
Chun Loo Gan, Shaan Dudani, J Connor Wells, Andrew Lachlan Schmidt, Ziad Bakouny, Bernadett Szabados, Francis Parnis,
Shirley Wong, Jae-Lyun Lee, Guillermo de Velasco, Sumanta K. Pal, Ian D. Davis, Ravindran Kanesvaran, Lori Wood,
Christian K. Kollmannsberger, Rana R. McKay, Benoit Beuselinck, Frede Donskov, Toni K. Choueiri, Daniel Yick Chin Heng; Tom
Baker Cancer Center, University of Calgary, Calgary, AB, Canada; Ottawa Hospital Cancer Center, University of Ottawa,
Ottawa, ON, Canada; University of Calgary, Calgary, AB, Canada; Liz Plummer Cancer Centre, Cairns and Hinterland Hospital
and Health Service, Cairns, QLD, Australia; Lank Center for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston,
MA; Barts Cancer Centre, Queen Mary University of London, London, United Kingdom; University of Adelaide, Adelaide,
Australia; Western Health, Footscray, Australia; Asan Medical Center and University of Ulsan College of Medicine, Seoul,
South Korea; Medical Oncology Department, Hospital Universitario 12 de Octubre, Madrid, Spain; Department of Medical
Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; Eastern Health Clinical School, Monash
University, Box Hill, VIC, Australia; National Cancer Centre Singapore, Singapore, Singapore; Dalhousie University, Halifax, NS,
Canada; BC Cancer-Vancouver Centre, Vancouver, BC, Canada; University of California San Diego, Moores Cancer Center, La
Jolla, CA; Leuven Cancer Institute, Universitaire Ziekenhuizen, Leuven, Belgium; Aarhus University Hospital, Aarhus,
Denmark; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA
Background: Ipilimumab and nivolumab (IPI-NIVO) and IO/vascular endothelial growth factor
(VEGF) inhibitor combinations (IOVE) are now standard of care 1L treatment options for mRCC.
However, there is limited head-to-head comparative evidence between these strategies. Methods:
Using the IMDC dataset, patients treated with a 1L IOVE combination (pembrolizumab axitinib,
avelumab axitinib and nivolumab cabozantinib) were compared with those treated with IPI-NIVO.
The outcomes of interest were overall response rate (ORR), treatment duration (TD), time to next
treatment (TTNT), and overall survival (OS). A preplanned subgroup analysis of the IMDC
intermediate/poor risk population was conducted. Hazard ratios were adjusted for IMDC risk
factors. Results: 723 patients were included for analysis (N=571 for IPI-NIVO and N=152 for IOVE).
The median age was 60 in both groups. The proportion of patients with IMDC favorable, intermediate and poor risk disease in IPI-NIVO vs. IOVE groups were 9% vs. 33%, 58% vs. 53%, 33% vs.
14%, respectively. In the intermediate/poor risk groups (Table), ORR and median TD were lower
and shorter in IPI-NIVO vs IOVE while no difference in median TTNT and OS was detected. The HR
for death adjusting for IMDC criteria for IPI-NIVO vs. IOVE was 0.92 (95% CI 0.61-1.40, p=0.71).
IMDC risk groups and the presence or absence of sarcomatoid histology, brain, liver or bone
metastases were not associated with differences in OS between these treatments (all p.0.2).
Patients that had dose delays or steroid use (defined as .40mg of prednisone equivalent/day) for
immune related adverse events (irAEs) were associated with longer median TTNT (21.6 vs. 9.5
mons, p=0.02) and OS (NR vs. 44.4 mons, p=0.01) despite similar treatment durations (7.6 vs. 8.9
mons, p=0.77) compared to those without dose delays or steroid use. Conclusions: We were unable
to detect any differences in OS between IPI-NIVO and IOVE regimens in the IMDC intermediate/
poor risk groups and amongst various subgroups. Patients who experienced irAEs requiring dose
delay or steroids had longer overall survival. Research Sponsor: None.
Clinical outcome of IMDC intermediate/poor risk patients treated with IPI-NIVO vs. IOVE.
IPI-NIVO
% (n/n) or median (mons)
(95% CI)
37 (143/382)

IOVE
% (n/n) or median (mons)
(95% CI)
59 (43/73)

Clinical Outcome
ORR
Best response
CR
4 (16/382)
4 (3/73)
PR
33 (127/382)
55 (40/73)
SD
32 (120/382)
26 (19/73)
PD
31 (119/382)
15 (11//73)
Median TD
4.6 (3.8-6.0)
15.0 (10.9-21.4)
Median TTNT
10.1 (8.3-12.0)
18.6 (13.9-24.8)
Median OS
40.2 (22.6-53.5)
39.7 (30.4-55.9)
Adjusted Hazard Ratios* (IOVE vs. IPI-NIVO)
TD
0.54 (0.39-0.73)
TTNT
0.76 (0.55-1.07)
OS
0.92 (0.61-1.40)

P value
, 0.01

, 0.01
0.08
0.17
,0.01
0.11
0.71

*Hazard ratio ,1 means longer for IOVE
CR = complete response; PD = progressive disease; PR = partial response; SD = stable disease
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Stereotactic radiotherapy and pembrolizumab for oligometastatic renal tumors: The RAPPORT
trial.
Shankar Siva, Mathias Bressel, Simon Wood, Mark Shaw, Sherene Loi, Shahneen Kaur Sandhu, Ben Tran, Arun Azad,
Jeremy Howard Lewin, Katharine Cuff, Nitika Neha, Duncan Colyer, Paul J. Neeson, Howard Liu, Sarat Chander, Daniel Moon,
Jeremy Goad, Declan G. Murphy, Nathan Lawrentschuk, David Pryor; Peter MacCallum Cancer Center, Melbourne, VIC,
Australia; Princess Alexandra Hospital, Brisbane, QLD, Australia; Cancer Immunology Research, Peter MacCallum Cancer
Center, Melbourne, VIC, Australia; Princess Alexandra Hospital, Brisbane, Australia; The Sir Peter MacCallum Department of
Oncology, University of Melbourne, Melbourne, VIC, Australia
Background: Pembrolizumab monotherapy, whilst not standard of care, has demonstrated efficacy in clear cell renal cell carcinoma (ccRCC). The first-line KEYNOTE-427 study demonstrated an
overall response rate (ORR) of 34%, and a median progression-free survival (PFS) of 7.1 mo
(McDermott D et al. J Clin Oncol 2020; 38:S15; 5069-5069). Stereotactic ablative body radiotherapy (SABR) is an option for oligometastatic ccRCC, but patients often develop distant progression or relapse within irradiated sites. The RAPPORT study (NCT02855203) was a multiinstitutional single arm, phase I/II study evaluating safety and efficacy of SABR and pembrolizumab. Methods: Patients with up to 2 lines of prior systemic therapy with 1-5 oligometastases from
ccRCC were eligible. A single fraction of 20Gy SABR to all metastatic sites was given (or 10 fractions
of 3 Gy of conventional radiotherapy [CRT] if SABR was not feasible), followed by pembrolizumab
200mg administered Q3W for 8 cycles. The primary objective was safety (CTCAEv4.03), with
secondary key objectives of efficacy (RECIST1.1) by disease control rate (DCR), defined as complete
response (CR), partial response (PR) or stable disease for at least 6 months, ORR, PFS and overall
survival (OS). Results: Thirty patients were enrolled and received protocol treatment. The median
follow-up was was 2.3 years. The median age was 62 (range 47-80) years, 23 patients (77%) were
male. Twenty-three patients (77%) were treatment naı̈ve, 1 patient (3%) had a prior interleukin-2
therapy and 6 patients (20%) had a prior tyrosine kinase inhibitor. Nine patients (30%) had prior
metastasectomy. Eighty-three oligometastases were treated (median of 3 per patient), of which 64
(77%) received SABR, and 19 (23%) received CRT. There were 8 adrenal, 11 bone, 43 lung, 12 lymph
node and 9 soft tissue metastases irradiated. Four patients (13% [95%CI: 4-31%]) had one or more
grade 3 treatment-related AE: Pneumonitis (n=2), dyspnoea (n=1) and elevated ALP/ALT (n=1).
There were no grade 4 or 5 AEs. All eight cycles of pembrolizumab were completed by 24 (80%)
patients. DCR was 83% (95%CI: 65-94%). ORRs are tabulated below. Median PFS was 15.6 mo.
Estimated 1 and 2-year OS was 90% (95%CI: 72-97%) and 74% (95%CI: 53-87%), respectively,
while PFS was 60% (95%CI: 40-75%) and 45% (95%CI: 27-62%), respectively. Freedom from
local progression at 2-years was 92% (95%CI: 80-97%). Conclusions: The combination of SABR
and pembrolizumab in oligometastatic renal cell carcinoma is well tolerated with excellent local
control. Durable responses and encouraging PFS were observed with this approach, which warrants further investigation. Clinical trial information: NCT02855203. Research Sponsor: Bob
Parker Fund for Kidney Cancer Research, Pharmaceutical/Biotech Company.
Best overall response
CR 12 (40%)
PR 7 (23%)
SD 7 (23%)
PD 4 (13%)
CR/PR (ORR) 19 (63% [44, 80])
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TIVO-3: Tivozanib in patients with advanced renal cell carcinoma (aRCC) who have progressed
after treatment with axitinib.
Brian I. Rini, Sumanta K. Pal, Bernard Escudier, Michael B. Atkins, Thomas E. Hutson, Camillo Porta, Elena Verzoni,
Michael N. Needle, David F. McDermott; Vanderbilt-Ingram Cancer Center, Nashville, TN; Department of Medical Oncology &
Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; Gustave Roussy, Villejuif, France; Georgetown
Lombardi Comprehensive Cancer Center, Washington, DC; Texas A&M College of Medicine, Bryan, TX; University of Bari ‘A.
Moro’, Bari, Italy; Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Aveo
Oncology, Boston, MA; Beth Israel Deaconess Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA
Background: Tivozanib (T) is a potent and highly selective VEGF receptor (R) tyrosine kinase
inhibitor in clinical development for RCC. Axitinib is also a potent and selective VEGF-R inhibitor
now commonly part of front-line aRCC treatment. The activity of T after axitinib has not been
previously defined. The activity of T after prior therapy types including axitinib is of clinical
relevance. Methods: The pivotal TIVO-3 study enrolled subjects with mRCC who failed 2 or 3 prior
systemic regimens, one of which included a VEGFR TKI, stratified by IMDC risk category and type of
prior therapy (two TKIs; TKI plus checkpoint; TKI + other) then randomized in a 1:1 ratio to T or S. The
primary objective of the overall trial was to compare progression free survival (PFS) by blinded
independent radiological review. Patients with prior axitinib received as monotherapy in the
second or third line setting and other predefined subgroups were reviewed for outcome with T.
Results: Patients treated with T after prior axitinib had a PFS of 5.5 months and an ORR of 13%
compared to 3.7 months and 8% for patients treated with S. Other subgroups are presented in the
table below. Clinical trial information: NCT02627963. Conclusions: Tivozanib improved PFS vs.
sorafenib in patients who have progressed after multiple VEGFR-TKIs, including patients with prior
second or third line axitinib treatment. These results suggest differential activity from tivozanib
and axitinib despite both being potent and selective VEGF-R inhibitors. Research Sponsor: AVEO
Oncology.

ITT
Prior TKI and IO subgroup
Prior two TKI subgroup
Prior axitinib in third line
subgroup
Prior axitinib in fourth line
subgroup
Prior axitinib in third or
fourth line subgroup

PFS
T
T
S
S
HR
95% CI mPFS(m) ORR mPFS(m) ORR
350 0.73 0$56–0$94
5.6
18%
3.9
8%
91 0.55 0.32, 0.94
7.3
24%
5.1
7%
159 0.58 0.40, 0.84
5.5
15%
3.7
8%
93 0.71
.044, 1.14
5.5
16%
3.9
6%
79

0.64

0.38, 1.08

5.5

11%

3.6

10%

172

0.66

0.46, 0.93

5.5

13%

3.7

8%
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Patterns and predictors of oral anticancer agent utilization in diverse metastatic renal cell
carcinoma patients.
Stephanie B. Wheeler, Lisa Spees, Bradford E Jackson, Christopher Baggett, Lauren E Wilson, Melissa A. Greiner,
Daniel J. George, Charles D. Scales, Jessica Pritchard, Michaela Ann Dinan; The University of North Carolina at Chapel
Hill, Chapel Hill, NC; University of North Carolina at Chapel Hill, Chapel Hill, NC; University of North Carolina, Chapel Hill, NC;
Duke University School of Medicine, Durham, NC; Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke
University, Durham, NC; Duke Clinical Research Institute, Durham, NC; Duke Cancer Institute, Duke University Medical Center,
Durham, NC
Background: Availability of targeted oral anti-cancer agents (OAA) has transformed care delivery
for metastatic renal cell carcinoma (RCC) patients. Our objective was to identify patterns and
predictors of OAA use within the 12 months after metastatic RCC was detected to understand the
extent of real-world adoption of these treatment advances. Methods: We used a novel, North
Carolina, registry-linked multi-payer claims data resource to examine patterns of use of sorafenib,
sunitinib, pazopanib, everolimus, axitinib, cabozantinib, and levantinib in a cohort of metastatic
RCC patients diagnosed over 10 years (2006-2015, with claims through 2016). Patients were
required to have 12 months of pre- and post-metastatic-index-date continuous enrollment. LogPoisson models estimated unadjusted and adjusted risk ratios (RRs) and 95% confidence limits
(CLs) for associations between patient characteristics and OAA use. In sensitivity analyses, we
used a competing risk framework to estimate adjusted risk differences (RD) in OAA use. Results:
Our population-based study of 713 patients demonstrated relatively low (37%) OAA use at any time
during the 12 months post-metastatic-index date among publicly and privately insured patients,
with shifting patterns of use consistent with regulatory approvals over time. Lower OAA use was
observed among patients who were older, frailer, and with greater comorbidity burden. Other
patient-level characteristics, such as sex, race, rurality and type of insurance were not significant
predictors of OAA use. Conclusions: These data underscore the importance of distinguishing
clinically appropriate from potentially poor-quality care and warrant additional studies to understand in more depth the system, provider and patient level drivers of these patterns. Research
Sponsor: U.S. National Institutes of Health.
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Oral anticancer agent (OAA) adherence and survival in elderly patients with metastatic renal
cell carcinoma (mRCC).
Michaela Ann Dinan, Lauren E Wilson, Melissa A. Greiner, Lisa Spees, Jessica Pritchard, Tian Zhang, Deborah Kaye,
Daniel J. George, Charles D. Scales, Stephanie B. Wheeler; Duke Cancer Institute, Duke University Medical Center, Durham, NC;
Duke University School of Medicine, Durham, NC; The University of North Carolina at Chapel Hill, Chapel Hill, NC; Duke Cancer
Institute Center for Prostate and Urologic Cancers, Duke University, Durham, NC; Dow Division for Urological Health Services
Research, Department of Urology, Ann Arbor, MI; Duke Clinical Research Institute, Durham, NC
Background: Multiple effective oral anticancer agents (OAAs) are now approved for the treatment
of patients with advanced or metastatic renal cell carcinoma (mRCC) based on improvement in
overall and progression-free survival in randomized clinical trials. However, real-world adherence
and outcomes associated with OAA use in the general mRCC patient population have not been
previously investigated. Methods: Retrospective analysis of SEER-Medicare patients with mRCC
who received treatment with an OAA between 2007 and 2015. Adherence was assessed as
proportion of days covered (PDC) within 3 months of OAA initiation with PDC . 50% categorized
as adherent. The impact of initial OAA adherence on overall and disease-specific survival was
analyzed landmarked at 3 months after OAA initiation. Results: A total of 905 patients met study
criteria, of which 577 (63.8%) were categorized as adherent to initial OAA treatment. Multivariable
analysis adjusting for clinical and demographic factors revealed that living within an impoverished
neighborhood was associated with a 20% lower likelihood of adherence (OR 0.80, CI 0.68 – 0.93).
No association was observed between adherence and race, ethnicity, marital status, or number of
comorbidities. In survival analyses OAA adherence was associated with a significant reduction in
both overall (HR 0.71, CI 0.58 – 0.87) and RCC-specific mortality (HR 0.68, CI 0.57 – 0.86). Receipt
of sunitinib was associated with a significant reduction in overall and disease specific mortality
compared with sorafenib. Post-hoc analysis of patients taking pazopanib as their initial OAA (N =
252) demonstrated reduced all-cause mortality if they received the minimum effective dose of
800 mg daily (HR 0.50, CI 0.35 – 0.72) and decreased adherence associated with initial higher outof-pocket payments (x2 test, p = 0.003). Conclusions: Socioeconomic factors predict poor
adherence to OAA therapy in Medicare beneficiaries with metastatic RCC, which is in turn
associated with poor overall and disease-specific survival. Efforts to improve outcomes and
mitigate disparities in the general mRCC population should incorporate considerations of OAA
adherence and economic factors. Sunitinib and pazopanib appear associated with favorable
survival and remain the most commonly used OAAs in this over 65 year old patient population.
Research Sponsor: U.S. National Institutes of Health.
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The association between the Affordable Care Act on insurance status, cancer stage, and overall
survival in patients with renal cell carcinoma.
Juan Javier-Desloges, Julia Yuan, Shady Soliman, Kevin Hakimi, Margaret Frances Meagher, Fady Ghali, Walter Hsiang,
Devin Patel, James Don Murphy, Simon P. Kim, Ithaar Derweesh; UC-San Diego Health, San Diego, CA; UC-San Diego Health, La
Jolla, CA; University of California San Diego, San Diego, CA; UC San Diego, Department of Urology, San Diego, CA; Yale School
of Medicine, New Haven, CT; University of California, San Diego Department of Radiation Medicine and Applied Sciences, La
Jolla, CA; University of Colorado Anschutz Medical Campus, Aurora, CO
Background: We aimed to determine whether insurance expansions implemented through the
Patient Protection and Affordable Care Act (ACA) were associated with changes in insurance
coverage status, stage at diagnosis, and overall survival for patients with renal cell carcinoma
(RCC). Methods: We identified patients 40 to 64 years old diagnosed with RCC between 2010 and
2016 in the National Cancer Database. States were categorized as participating on time in Medicaid
expansion or not participating. We stratified patients into advanced cancer (stage III + IV) and
localized cancer (stage I + II) groups. We stratified patients into low, middle, and high income
groups. Stage trend and insurance trend analysis were performed to based on income status
amongst patients living in expansion and non-expansion states. Absolute percentage change (APC)
was calculated for insurance status and stage migration. Cox Regression Multivariable Analysis
was conducted to assess risk of all-cause mortality (ACM) for patients before and after the
implementation of the ACA, adjusting for insurance status, income, education, age, race, ethnicity,
comorbidity, and living in an expansion state. Results: We identified 78,099 patients who met
inclusion criteria. Following implementation of ACA, APC of patients with insurance increased in
both Medicaid and non-expansion states by 4.0% and 2.10% (p,0.01), respectively. The largest
increases occurred in expansion states, with low income patients acquiring Medicaid (APC +11.0%
p,0.01), middle income patients acquiring Medicaid (APC +8.20% p,0.01), and high-income
patients acquiring Medicaid (APC +4.0% p,0.01). In our stage trend analysis, there was a higher
proportion of patients with localized stage disease after the implementation of the ACA in low
income (APC +4.0% p,0.01) and middle-income patients (APC +1.6% p=0.02.) who live in
expansions states, as well as middle income patients in non-expansions states (APC 1.4%
p=0.02). Cox Regression MVA revealed that before ACA implementation, low income and middle
income were associated with higher risk of mortality (HR 1.29 95%CI 1.18-1.40 p,0.01) and (HR 1.18
95% CI 1.10-1.26, p,0.01, but was not following ACA implementation (p=0.20) and (p=0.05)
respectively. Conclusions: Following the implementation of the ACA the proportion of patients
with newly diagnosed RCC with health insurance increased with the largest effects seen in Medicaid
expansions states. In addition, higher proportions of patients were diagnosed with localized
disease in Medicaid expansion states amongst low- and middle-income patients. Furthermore,
income status ceased being a risk factor for mortality following ACA implementation. Our findings
suggest that ACA implementation has been associated with downward stage migration in low/
middle-income patients and attenuation of income status as a risk for mortality in RCC. Research
Sponsor: Stephen Weissman Kidney Cancer Research Fund.
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Radiomic features of renal cell carcinoma primary and metastatic sites as predictors of TERT
and BAP1 mutations.
Luis A Meza, Aleksandr Filippov, Sohaib Naim, Nazli Dizman, Alex Chehrazi-Raffle, Errol James Philip, Jasnoor Maholtra,
Ramya Muddasani, Neal Shiv Chawla, Chi Wah Wong, Sabrina Salgia, Misagh Karimi, Jeffrey M. Trent, Sara Ann Byron,
Ammar Chaudhry, Sumanta K. Pal; City of Hope Comprehensive Cancer Center, Duarte, CA; City of Hope National Medical
Center, Duarte, CA; University of California San Francisco, San Francisco, CA; Department of Medical Oncology &
Experimental Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA; City Of Hope Medical Grp, La Verne,
CA; Translational Genomics Research Institute, Phoenix, AZ; Department of Medical Oncology & Therapeutics, City of Hope
Comprehensive Cancer Center, Duarte, CA
Background: TERT and BAP1 mutations are associated with poor clinical outcome in patients (pts)
with metastatic renal cell carcinoma (mRCC) (Dizman et al JITC 2020; Joseph et al J Urol 2016). In
this study we explore radiogenomics as a non-invasive method to identify these alterations.
Methods: Pts with mRCC who had genomic testing in the course of routine clinical care were
included in the current analysis. Pts were assessed with the GEM Extra assay, a CAP-accredited,
CLIA-certified test encompassing paired tumor-normal whole exome sequencing (WES) and tumor
whole transcriptome sequencing (TGen; Phoenix, AZ). Pts underwent CT imaging; radiomic analysis was performed on the segmented metastatic and primary lesions. Features were independently correlated with TERT and BAP1 mutation status to generate Pearson correlation values
(PCVs). Results: 92 pts (65:27 M: F) were included in the analysis; of these, the majority of pts
(84%) had clear cell histology. Alterations in the TERT gene were seen in 12 pts. In these pts 1,325
radiomic features of the primary tissue were examined and 251 features correlated with a PCV $ |
0.2|. Of these, 42 features were correlated with a PCV $ |0.3|. Highest correlation with TERT
mutation was seen with Gray Level Cooccurrence Matrix (GLCM) and First Order Features (FOF). 9
pts had BAP1 mutation with 5 detected in primary tumor and 4 in metastatic sites. Analysis of
primary tumor imaging yielded no significant associations between radiomic features and BAP1
mutation. However, out of approximately 1,500 radiomic features noted in metastatic sites, 111
features correlated with BAP1 mutation with a PCV $ 0.2. Of these, 15 features correlated with a
PCV $ 0.3. The radiomic features with the highest correlation with BAP1mt were Gray Level
Dependence Matrix (GLDM) and GLCM. Conclusions: By identifying a correlation between radiomic
features of TERT mutation in primary tumors and BAP1 mutation in metastatic sites, our work may
ultimately yield a non-invasive method of discerning mutational status in patents with mRCC.
Efforts are ongoing to validate our findings within The Cancer Imaging Archive. Research Sponsor:
None.
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Delaying surgery for clinical T1b-T2bN0M0 renal cell carcinoma: Oncologic implications in the
COVID-19 era and beyond.
Arnav Srivastava, Hiren V. Patel, Sinae Kim, Brian Shinder, Joshua Sterling, Alexandra L. Tabakin, Charles Polotti,
Biren Saraiya, Tina M. Mayer, Isaac Yi Kim, Saum Ghodoussipour, Hiten Dilip Patel, Thomas L Jang, Eric A. Singer; Section of
Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood Johnson Medical School, New
Brunswick, NJ, New Brunswick, NJ; Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert
Wood Johnson Medical School, New Brunswick, NJ; Section of Biometrics, Rutgers Cancer Institute of New Jersey and
Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ; Rutgers Robert Wood Johnson Medical School, Division of
Urology, New Brunswick, NJ, NJ; Division of Medical Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert
Wood Johnson Medical School, New Brunswick, NJ; Rutgers Cancer Institute of New Jersey, Piscataway, NJ; Loyola
University Medical Center, Maywood, IL
Background: During COVID-19, many operating rooms were reserved exclusively for emergent
cases. As a result, many elective surgeries for renal cell carcinoma (RCC) were deferred, with an
unknown impact on outcomes. Since surveillance is commonplace for small renal masses, we
focused on larger, organ-confined, RCCs. Our primary endpoint was pT3a upstaging and our
secondary endpoint was overall survival (OS). Methods: We retrospectively abstracted cT1bcT2bN0M0 RCC patients from the National Cancer Database (NCDB), stratifying them by clinical
stage and time from diagnosis to surgery. We selected only those patients who underwent surgery.
Patients were grouped by having surgery within ,1 month, 1-3 months, or .3 months after
diagnosis. Logistic regression models measured pT3a upstaging risk. Kaplan Meier curves and Cox
proportional hazards models assessed OS. Results: 29,746 patients underwent partial or radical
nephrectomy. Delaying surgery .3 months after diagnosis did not confer pT3a upstaging risk among
cT1b (OR=0.90; 95%CI: 0.77–1.05, p = 0.170), cT2a (OR=0.90; 95%CI: 0.69–1.19, p=0.454), or cT2b
(OR=0.96; 95%CI:0.62–1.51, p=0.873) masses (Table). In all clinical stage strata, non-clear cell RCCs
were significantly less likely to be upstaged (p,0.001). A sensitivity analysis, performed for delays
of ,1, 1-3, 3-6, and .6 months, also showed no increase in upstaging risk. Conclusions: Delaying
surgery up to, and even beyond, 3 months does not significantly increase risk of tumor progression in
clinically localized RCC. However, if deciding to delay surgery due to COVID-19, tumor histology,
growth kinetics, patient comorbidities, and hospital capacity/resources, should be considered.
Research Sponsor: U.S. National Institutes of Health.
Upstaging of RCC by duration of surgical delay.
cT1b

Univariable
Variables
Time to surgery from Diagnosis
(months)

1
1-3
.3

OR (95% CI)
Ref
1.05 [0.95,
1.16]
1.06 [0.92,
1.23]

pvalue
0.371
0.422

Multivariable*
OR (95% CI)
Ref
0.96 [0.86,
1.07]
0.90 [0.77,
1.05]

pvalue
0.447
0.170

cT2a

Univariable
OR (95% CI)

Variables
Time to surgery from Diagnosis
(months)

1

Ref

1-3

1.01 [0.87,
1.16]
0.98 [0.75,
1.27]

.3

pvalue
0.983
0.866

Multivariable*
OR (95% CI)
Ref
0.93 [0.8,
1.09]
0.90 [0.69,
1.19]

pvalue
0.379
0.454

cT2b

Univariable
OR (95% CI)

Variables
Time to surgery from Diagnosis
(months)

1

Ref

1-3

0.83 [0.68,
1.01]
0.93 [0.62,
1.42]

.3

pvalue
0.066
0.752

Multivariable*
OR (95% CI)
Ref
0.87 [0.7,
1.07]
0.96 [0.62,
1.51]

pvalue
0.186
0.873

RCC = renal cell carcinoma; OR = odds ratio; 95% CI = 95% confidence interval; *Adjusted for age,
sex, Charlson-Deyo index, race, insurance, income, education, facility type, facility location,
distance to facility, histology
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Evaluation of treatment patterns and outcomes in patients diagnosed with genitourinary (GU)
cancers with linked claims plus prior authorization data.
Lincy S. Lal, Caitlin Elliott, Stephanie Korrer, Stacey DaCosta Byfield, Benjamin Chastek, Tejas Patel; Optum, Eden Prairie, MN;
Panalgo, Eden Prairie, MN; United Health, Eden Prairie, MN; OptumInsight, Eden Prairie, MN
Background: Integration of clinical and claims data allows for the examination of outcomes and
characteristics which is essential for real world evidence generation and clinical decision making.
We describe utilization of clinical data collected from an oncology Prior Authorization (PA)
program integrated with claims data to evaluate treatment patterns, resource utilization, and
total costs of care during therapy for patients with newly diagnosed metastatic and non-metastatic
renal (R), bladder (B), and testicular (T) cancers. Methods: Commercially insured patients with a GU
cancer diagnosis, from 2/2016 to 12/2019 with both clinical information from a PA tool (based on
NCCN guidelines) and claims from the Optum Research Database were identified. Demographics,
clinical information (metastatic status and line of therapy), treatment duration, resource utilization, and all-cause costs were collected, and uploaded to a dynamic web-based Tableau dashboard.
Analysis was conducted for non-metastatic and metastatic settings based on the first observed
treatment episode. Drug additions or switches incremented line of therapy; single drug discontinuations did not. All cost data were adjusted to 2019 values. Results: A total of 3,736 patients
were included; 13% were censored (i.e. on treatment at the end of the study period). 916 patients
(25%) were metastatic and 2,820 (75%) were in their adjuvant/neoadjuvant (A/N) line. 60% of the
population was $55 years old and 85% were male. The top regimen in A/N line for each cancer
type were: nivolumab (R), BCG(B), bleomycin + carboplatin/cisplatin+ etoposide (T). The top
regimen in metastatic cancer were: nivolumab (R), carboplatin/cisplatin + gemcitabine (B),
bleomycin + carboplatin/cisplatin + etoposide (T). The median duration of A/N line ranged from
50(B) to 119(R) days while the median duration for metastatic line range from 71(T) to 82(R) days.
The highest rate of inpatient admissions was observed in patients with R (31%). Of the three
cancers, R was the most expensive in the A/N and metastatic settings with mean (standard
deviation) costs of $192,308 ($269,358) and $136,293 ($146,632), respectively. Conclusions:
Combination of clinical and claims data provide valuable information on real world outcomes in
routine clinical care and may support treatment selection decisions at the point of care. Research
Sponsor: United Health.
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Patient-reported outcomes of patients with advanced renal cell carcinoma (aRCC) treated with
first-line nivolumab plus cabozantinib versus sunitinib: The CheckMate 9ER trial.
David Cella, Toni K. Choueiri, Steven I. Blum, Flavia Ejzykowicz, Melissa Hamilton, Joshua Zhang, Cristina Ivanescu,
Robert J. Motzer; Robert H. Lurie Comprehensive Cancer Center, Northwestern University, Chicago, IL; Dana-Farber Cancer
Institute, The Lank Center for Genitourinary Oncology, Boston, MA; Bristol Myers Squibb, Princeton, NJ; IQVIA,
Herikerbergweg, Netherlands; Memorial Sloan Kettering Cancer Center, New York, NY
Background: In the phase III, open-label CheckMate 9ER trial (NCT03141177), patients with aRCC
were randomized 1:1 (stratified by International Metastatic Renal Cell Carcinoma Database Consortium risk score, tumor programmed death ligand 1 expression, geographic region) to nivolumab
240 mg IV Q2W + cabozantinib 40 mg PO QD (N+C; n = 323) or sunitinib (S) 50 mg PO (4 weeks of 6week cycles; n = 328) for first-line treatment until disease progression or unacceptable toxicity
(max N treatment, 2 years). N+C met primary and secondary efficacy endpoints by significantly
improving progression-free survival, overall survival, and objective response rate versus S in aRCC
patients with a clear cell component. Here, we present in-depth health-related quality of life
(HRQoL) patient-reported outcome (PRO) results, including overall between-group comparisons of
treatment groups and time to confirmed deterioration (TCD). Methods: PROs in all randomized
patients were an exploratory endpoint assessed using the Functional Assessment of Cancer
Therapy Kidney Symptom Index-19 (FKSI-19) and EQ-5D-3L instruments. PRO assessments at
baseline, common on-treatment scheduled visits, and common follow-up visits for both arms were
analyzed. Changes from baseline were assessed using mixed-model repeated measures (MMRM),
adjusting for baseline scores and stratification factors. TCD was calculated from Kaplan–Meier
estimates and Cox proportional hazards models. Results: Median follow-up for overall survival was
18.1 months. PRO completion rates were . 90% at baseline, and $ 80% at all on-treatment
assessments ($ 10 patients) through week 91 in both arms. The overall least squares mean
difference in change from baseline favored N+C over S in FKSI-19 (all domains) and in EQ-5D-3L.
Patients treated with N+C experienced less treatment burden, with decreased risk of confirmed
deterioration across most measurements versus S, including FKSI-19 total, disease-related symptoms (DRS), DRS-physical (DRS-P), DRS-emotional (DRS-E), functional well-being (FWB), and EQ5D-3L visual analog scale (VAS) scores (Table). Conclusions: Patients reported statistically
significant HRQoL benefits with N+C versus S. Treatment with N+C significantly reduced the risk
of deterioration in HRQoL scores, including in disease-related symptoms of kidney cancer. These
results suggest that the superior efficacy of N+C over S comes with the additional benefit of
improved HRQoL. Clinical trial information: NCT03141177. Research Sponsor: Bristol Myers Squibb.
MMRM analyses and TCD; N+C versus S.
FKSI-19 domains
Total
DRS
DRS-P
DRS-E
FWB
TSE
EQ-5D-3L VAS

Difference in mean change, P value

TCD HR (95% CI)

2.90, , 0.0001
1.55, , 0.0001
1.98, , 0.0001
0.15, 0.0494
0.42, 0.0349
0.31, 0.0125
3.26, 0.0011

0.64 (0.50–0.81)
0.62 (0.46–0.82)
0.53 (0.40–0.69)
0.65 (0.47–0.90)
0.67 (0.50–0.90)
0.90 (0.68–1.19)
0.71 (0.55–0.94)

TSE, treatment side effects.
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Real-world treatment patterns and sequencing for metastatic renal cell carcinoma (mRCC):
Results from the Flatiron database.
Saby George, Jillian Faccone, Stephen Huo, Ying Zhang, Brian Stwalley, Melissa Hamilton, Trong Kim Le, Flavia Ejzykowicz;
Roswell Park Cancer Institute, Buffalo, NY; Bristol Myers Squibb, Princeton, NJ
Background: RCC accounts for ~80%‒90% of all kidney cancers worldwide. The mRCC treatment
landscape is rapidly changing with the approval of new therapies; data describing real-world (RW)
treatment patterns and sequencing are limited. This study investigates the characteristics,
treatment patterns, and sequencing for mRCC patients in the RW (December 2015‒May 2020)
and post-dual immuno-oncology therapy (IO-IO) approval in the United States (April 2018‒May
2020). Methods: Adults diagnosed with mRCC between December 2015 and May 2020 were
selected from the Flatiron electronic medical record database for this retrospective study. The
study cohort was required to have $ 1 month of medical data from the initial mRCC diagnosis date
(index date). We used descriptive statistics to analyze baseline patient characteristics, treatment
patterns, and sequencing. Results: Of 3,524 patients with mRCC (overall cohort, December 2015–
May 2020), most were male (68.5%) and had clear cell histology (68.2%). The median age at
metastatic diagnosis was 68 years (range, 23–85) and the median follow-up from index date was
328 days. Based on IMDC risk score, 75.8% of patients were categorized as intermediate/poor risk
and 23.2% as favorable risk (1% missing). Systemic therapy for RCC was initiated in 79.1% (N =
2788) of patients. The most common treatments for first-line (1L) therapy were tyrosine kinase
inhibitor (TKI) monotherapy (mono; 56.4%), IO-IO (19.1%), IO-TKI (9.5%), IO mono (6.9%), and
others (8.1%). Second-line (2L) therapy was received by 1303 patients; treatment sequences are
presented in the table below. Among patients who received IO-based therapy in the 1L (N = 990),
11% were retreated with IO on any subsequent line. When stratified by clear cell and non-clear cell
histology, similar treatment patterns and sequences were observed. Among patients who initiated
1L treatment post-April 2018 (N = 1395), the most common treatments for 1L therapy were IO-IO
(36.9%) and TKI mono (32.7%). Among patients who received 2L treatment after initiating 1L postApril 2018 (N = 486), TKI mono followed by IO mono, and IO-IO followed by TKI mono were the most
prescribed sequences (Table). Conclusions: Following approval of IO-based therapies for 1L, RW
treatment patterns for mRCC are evolving; IO-IO has become the most common 1L therapy
received by all patients initiating treatment for mRCC. Research Sponsor: Bristol Myers Squibb.
1L to 2L treatment sequences reaching > 2% in patients who received 2L.

Treatment sequence (1L to 2L)
TKI mono to IO
mono
TKI mono to TKI
mono
IO-IO to TKI mono
TKI mono to IO-IO
TKI mono to IOTKI
IO-IO to IO-TKI
IO-TKI to TKI
mono
Others

Patients who received 2L December 2015‒May 2020,
n (%)
(N = 1303)
523 (40.1)

Patients who received 2L after receiving 1L post April 2018,
n (%)
(N = 486)
111 (22.8)

175 (13.4)

34 (7.0)

112 (8.6)
69 (5.3)
55 (4.2)

106 (21.8)
34 (7.0)
26 (5.3)

29 (2.2)
26 (2.0)

28 (5.8)
24 (4.9)

314 (24.1)

123 (25.3)
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The impact of hypertension on response rates in patients with renal cell carcinoma.
Diana Maslov, Karine Tawagi, Madhav KC, Richa Goel, Helen Yuan, Adi Bamnolker, Zoe Blake, William Song, Daniel Johnson,
Marc Ryan Matrana; Ochsner Health System, New Orleans, LA; LSU Health Sciences Center School of Public Health, New
Orleans, LA; University of Queensland Ochsner Clinical School, New Orleans, LA; Ochsner Cancer Institute, New Orleans, LA
Background: There are many clinical trials that demonstrate the benefits of immunotherapies and
targeted therapies in patients (pts) with advanced or metastatic RCC (mRCC). Most of these studies
specifically exclude many real-world pts with comorbidities such as autoimmune disease, heart
failure, and hypertension. Data on treatment efficacy and adverse events in patients with a history
of uncontrolled hypertension is lacking, as there have been few studies analyzing more recently
approved RCC drug regimens in real-world practice. Methods: We retrospectively collected data
from pts with mRCC treated with immunotherapy and/or targeted therapies. Patient characteristics, performance status, treatment type, reason for treatment discontinuation, treatment
response/progression per RECIST v1.1, survival, and presence of clinical trial exclusion criteria
such as hypertension, heart failure, presence of autoimmune disease, renal or liver failure, and
International Metastatic RCC Database Consortium (IMDC) Risk score were collected. Results: A
total of 198 pts were included. The majority of patients received Tyrosine Kinase Inhibitors (TKIs)
(42.42% pazopanib (n = 84), 21.71% sunitinib (n = 43), 13.64% cabozantinib (n = 27)), whereas
10.61% were on combination of axitinib + pembrolizumab (n = 21) and 11.62% received ipilimumab +
nivolumab (n = 23), and. 71.72% of patients who qualified for systemic therapy had a history of
uncontrolled hypertension, whereas 28.28 % of total patients had no history of uncontrolled
hypertension. The median time on first-line treatment was 5.17 months. A history of hypertension
did not significantly affect Overall Survival (OS), 15.90 months median OS for those with hypertension vs 27.80 median OS for those with no hypertension (p = 0.38). Median OS for all patients
was 22.80 months. There was also no difference in response rate between those with a history of
hypertension vs those with no history of uncontrolled hypertension (p = 0.65) or in Progression
Free Survival (PFS) (p = 0.97) Data on how many patients developed exacerbations of hypertension
on therapy will be available at time of presentation. Conclusions: Uncontrolled hypertension
typically excludes patients from clinical trial enrollment. We found no difference in median OS in
those with a history of hypertension compared to those with normal blood pressures. Further
large-scale studies are needed to further determine outcomes in patients with hypertension on
systemic therapy for mRCC. Research Sponsor: None.
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Treatment sequence after first-line nivolumab plus ipilimumab or sunitinib monotherapy in
patients with metastatic renal cell carcinoma (mRCC) using real-world data.
Daniel M. Geynisman, Jillian Faccone, Ying Zhang, Flavia Ejzykowicz, Brian Stwalley, Melissa Hamilton, Trong Kim Le,
Stephen Huo; Fox Chase Cancer Center, Philadelphia, PA; Bristol Myers Squibb, Princeton, NJ
Background: The introduction of second-line (2L) nivolumab (NIVO) in 2015 (CheckMate 025) and
first-line (1L) NIVO plus ipilimumab (NIVO+IPI) in 2018 (CheckMate 214) revolutionized the management of mRCC in the US. This study sought to leverage real-world (RW) data by applying
CheckMate 214 inclusion criteria to develop a RW comparator for the trial to assess treatment
patterns and sequences in RW patients (pts) with mRCC after receiving 1L NIVO+IPI or sunitinib
(SUN). Methods: This retrospective study identified pts with clear cell mRCC from the Flatiron
Health EHR-derived de-identified database who received 1L NIVO+IPI or SUN monotherapy on or
after December 2015. Pts must have met the strict selection criteria from CheckMate 214 for this
analysis. Evaluation of 1L, 2L, and third-line (3L) therapies was stratified by International Metastatic
Renal Cell Carcinoma Database Consortium (IMDC) risk (favorable [FAV] and intermediate/poor [I/
P]). Results: Of 401 mRCC pts included in the study, 197 (49.1%) received NIVO+IPI and 204
(50.9%) received SUN as 1L therapy (Table). The median follow-up time was 10.1 months in
NIVO+IPI pts and 20.2 months in SUN pts (P , 0.0001). Among 66 (33.5%) NIVO+IPI pts who
received 2L line therapy, the 2 most common therapies were cabozantinib (CABO; 50.0%), and
pazopanib (PAZO; 12.1%). Among 119 (58.3%) SUN pts who received 2L therapy, the most common
therapies were NIVO (48.7%), and PAZO (8.4%). The 2 most common 3L therapies were axitinib
(AXI; 18.2%) or everolimus plus lenvatinib (EVE+LEN; 18.2%) for NIVO+IPI pts, and CABO (26.7%)
or NIVO (15.0%) for SUN pts. The treatment sequence is similar between patients with FAV and I/P
risk. Conclusions: In the RW setting, the treatment sequences after NIVO+IPI and SUN were largely
similar across the IMDC risk groups. CABO was the most common therapy in 2L after NIVO+IPI in
RW pts, and NIVO was the most common 2L therapy after SUN monotherapy, which was consistent
with the sequence in the trial. Research Sponsor: Bristol Myers Squibb.
Selected 2L and 3L therapies, showing top 2 by frequency for each 1L therapy.

Pts with 2L
therapy, n
(%)
CABO
PAZO
NIVO
Pts with 3L
therapy, n
(%)
AXI
EVE+LEN
CABO
NIVO

All pts: 1L
NIVO+IPI
(N = 197)
66 (33.5)
33 (50.0)
8 (12.1)
1 (1.5)
22 (11.2)
4 (18.2)
4 (18.2)
2 (9.1)
1 (4.5)

All pts:
I/P risk:
1L SUN I/P risk: 1L 1L SUN FAV risk: 1L
(N =
NIVO+IPI
(N =
NIVO+IPI
FAV risk: 1L
204)
(N = 164)
154)
(N = 33) SUN (N = 48)
119
55 (33.5) 92 (59.7)
11 (33.3)
26 (54.2)
(58.3)
8 (6.7)
10 (8.4)
58
(48.7)
60
(29.4)

28 (50.9)
6 (10.9)
0

4 (4.3)
6 (6.5)
46 (50.0)

5 (45.5)
2 (18.2)
1 (9.1)

4 (15.4)
4 (15.4)
11 (42.3)

19 (11.6)

46 (29.9)

3 (9.1)

13 (27.1)

5 (8.3)
5 (8.3)
16 (26.7)
9 (15.0)

2 (10.5)
4 (21.1)
2 (10.5)
1 (5.3)

3 (6.5)
5 (10.9)
13 (28.3)
7 (15.2)

2 (66.7)
0
0
0

2 (15.4)
0
3 (23.1)
2 (15.4)
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Outcomes and prognostic factors in metastatic renal cell carcinoma patients with brain
metastases.
İzzet Dogan, Ayca Iribas, Nail Paksoy, Meltem Ekenel, Sezai Vatansever, Mert Basaran; Istanbul University, Institute of
Oncology, Medical Oncology, Istanbul, Turkey; Istanbul University, Institute of Oncology, Radiation Oncology, Istanbul,
Turkey
Background: The study aimed to evaluate the outcomes and prognostic factors in patients with
brain metastatic renal cell carcinoma (bmRCC). Methods: The data of 322 patients with renal cell
carcinoma, between 2012 and 2020, were retrospectively reviewed. The clinicopathological features and treatments of the patients with bmRCC were recorded. Overall survival (OS)
and prognostic factors were evaluated with Kaplan-Meier analysis and Cox-regression analysis.
Results: Forty (12.4%) of the patients had bmRCC. The median follow-up period was 7.3 months
(range, 0.2-55.5). The male/female ratio was 2.3, and the median age at diagnosis was 62 years
(range, 25-84). Seventeen (42.5%) of the patients were de-novo metastatic, and nine (22.5%) of
the patients had brain metastases at presentation. The most common extracranial metastatic sites
of the disease were lung (72.5%), bone (47.5%), lymph node (27.5%), and liver (12.5%). Twentyfour (60%) patients previously had received various therapies (tyrosine kinase inhibitor, checkpoint inhibitors, or palliative radiotherapy). After brain metastases developed, 92% of the patients
received brain radiotherapy (whole-brain radiotherapy or stereotactic radiosurgery), and twentyfive (62.5%) patients received different therapies. Nine patient received sunitinib, nine patient
pazopanib, five patient nivolumab, and two patient axitinib. A total of 32 (80%) patients died during
the study period. The median OS was 8.8 months (range, 2.9-14.6) for all patients with bmRCC. Six
months- and one-years overall survival ratios were 60% and 40%, respectively. In univariate
analysis, the number of brain metastasis (p = 0.352), the localization of brain metastasis (p =
0.790), the longest size of brain metastasis (p = 0.454), the number of extracranial metastatic sites
(p = 0.812), de-novo metastatic disease (p = 0.177), primary tumor localization (left or right) (p =
0.903), and tumor grade (p = 0.093) were not statistically significant factors on OS. However, age
(p = 0.02), a history of nephrectomy (p , 0.001), receiving brain radiotherapy (p = 0.005), and type
of treatment (p = 0.044) was statistically significant. Only, the effect of brain radiotherapy on OS
(p = 0.011) was confirmed in multivariate analysis. Conclusions: The prognostic data of patients
with bmRCC is limited. In this study, we observed that the prognosis of patients with bmRCC was
poor. Despite a small number of patients, we detected that the effect of tyrosine kinase inhibitors
and nivolumab was comparable, and receiving brain radiotherapy was a prognostic factor for OS.
Research Sponsor: None.
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Use of nivolumab (N) and cabozantinib (C) for treatment of the metastatic renal cell carcinoma
(mRCC) in the Veneto region: Results of AMOUR study.
Marco Maruzzo, Alberto Bortolami, Dario Palleschi, Andrea Zivi, Maurizio Nicodemo, Donata Sartori, Rocco De Vivo,
Fable Zustovich, Davide Bimbatti, Davide Pastorelli, Giuseppe Dione Vultaggio, Mariella Soraru’, Melissa Ballestrin,
Giulia Zanchetta, Caterina Modonesi, Paola Randisi, Carmen Barile, Gino Perri, Umberto Basso, Vittorina Zagonel; Medical
Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Rete Oncologica del Veneto
(ROV), Padova, Rubano, Italy; Oncology Unit, Azienda ULSS 2 Marca Trevigiana, Treviso, Italy; Oncology Unit, Azienda
Ospedaliera Universitaria Integrata di Verona, Verona, Italy; Sacro Cuore-Don Calabria Hospital, Negrar, Italy; Oncology Unit,
Azienda ULSS 3 Serenissima, Mirano, Italy; Oncology Unit, Azienda ULSS 8 Berica, Vicenza, Italy; Medical Oncology Unit,
Azienda ULSS 1, Belluno, Italy; Oncology Unit, Azienda ULSS 1 Dolomiti, Feltre, Italy; Oncology Unit 3, Istituto Oncologico
Veneto, IOV-IRCCS, Padua, Italy; Medical Oncology, Camposampiero Hospital, Camposampiero (Padua), Italy; Oncology Unit 1,
Istituto Oncologico Veneto, IOV-IRCCS, Padua, Italy; University of Padua, Padua, Italy; Azienda Ulss6-Ospedali Riuniti Padova
SUD Uoc Oncologia, Monselice (PD), Italy; Oncology Unit, Azienda ULSS 6 Euganea, Schiavonia, Italy; Oncology Unit, Azienda
ULSS 5 Polesana, Rovigo, Italy; Oncology Unit, Azienda ULSS 2 Marca Trevigiana, Vittorio Veneto, Italy
Background: Second (2L) or third-line (3L) treatment options for mRCC have dramatically
changed in the last years. The standard of care as per Italian Regulatory Agencies approvals is
N or C. To date, there are no criteria for the choice between N and C, which both demonstrated OS
gain in the pivotal trials. Methods: We planned a retrospective, real world analysis of the use of N
and C as 2L and 3L treatment in 17 Oncology Units of Veneto Region. All consecutive patients (pts)
with mRCC treated in advanced setting in 2017-2018 were included. Results: We identified 170 pts,
73% males, median age 68.4 years. All pts started a 2L treatment while only 59% received a 3L
treatment. In our cohort, patients with NLR . 3 at treatment start had a shorter OS (43 vs
90 months (mos), p , 0.0001); IMDC classification maintained its prognostic role. In 2L, N was
administrated in 108 pts (63%), C in 29 pts (17%); in 3L N was administrated in 42 pts (25%), C in 49
pts (29%). Reported oncologists’ reasons for 2L choice were: change of mechanism of action
compared to first line (28%), response to previous TKI (21.2%), intolerance to TKI (17.6%), previous
toxicity (12.9%), tumor burden (11.2%), age of the patient (4.1%). Median OS and PFS in 2L were
28.4 and 6.6 mos for N, 16.8 and 6.6 mos for 2L C. Median OS and PFS in 3L were 27 and 5.2 mos for
N, 16.6 and 7.5 mos for C. 46 pts received the sequence of drugs N . C, 12 the opposite sequence
C . N. Median OS for N . C vs C . N were 96.6 vs 36 mos (p . 0.0001); median PFS for both the
sequences were similar at 5.7 mos (p = ns). The cost per patient of the sequence N . C is 51.606 V
while for the sequence C . N is 31.480,00 V. Between the two sequences a cost effectiveness per
month of survival analysis was performed: the cost per month of OS for the sequence N . C was
534,18 V while for the sequence C . N was 874,46 V, heavily higher. Conclusions: In our realworld setting cohort, most of the pts received N as 2L treatment and a minority received C.
Outcome of single drug are superimposable to published literature. With the limits of the retrospective nature of the study, with a cost per month of OS lower a much longer OS, the sequence N .
C appear to be a better treatment strategy. Research Sponsor: None.
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Evaluation of cabozantinib (cabo) in combination with direct oral anticoagulants (DOAC) or low
molecular weight heparin (LMWH) in renal cell carcinoma (RCC).
Akram Mesleh Shayeb, Danielle Urman, Nazli Dizman, Luis A Meza, Akhilesh Sivakumar, Chun Loo Gan,
Hannah Elizabeth Dzimitrowicz, Tian Zhang, Pedro C. Barata, Mehmet Asim Bilen, Xin Gao, Daniel Yick Chin Heng,
Sumanta K. Pal, Marina D. Kaymakcalan, Bradley Alexander McGregor, Toni K. Choueiri, Rana R. McKay; University of California
San Diego, Moores Cancer Center, La Jolla, CA; City of Hope Comprehensive Cancer Center, Duarte, CA; Emory University,
Winship Cancer Institute, Atlanta, GA; Tom Baker Cancer Center, University of Calgary, Calgary, AB, Canada; Duke Cancer
Institute, Duke University, Durham, NC; Tulane University, New Orleans, LA; Massachusetts General Hospital, Boston, MA;
Dana-Farber Cancer Institute, Boston, MA
Background: Venous thromboembolism (VTE) is the second leading cause of death in patients with
cancer. Despite cabo improving RCC outcomes, VTE management in these patients remains a
challenge, partly due to poor understanding of cabo safety profile and drug interactions with
anticoagulants. Recent anti-Xa DOAC studies demonstrated comparable efficacy and safety with
LMWH for VTE treatment in patients with cancer. Thus far, cabo clinical trials have largely allowed
concurrent LMWH use but not DOACs. Herein, we investigated the hemostasis safety profile of
cabo with different anticoagulants in patients with RCC. Methods: We performed a retrospective
multicenter study (7 sites) of patients with advanced RCC receiving treatment with cabo. Patients
were allocated into three groups: cabo with concomitant use (at least 1 week) of 1) DOACs (anti-Xa
inhibitors), 2) LMWH, or 3) no anticoagulant. Primary endpoint was to evaluate the rate of major
bleeding events (defined per the International Society of Hemostasis and Thrombosis criteria) in
the above groups. Secondary endpoint was rate of new/recurrent VTE while on anticoagulation.
Overall comparison between groups was analyzed by Fisher exact test. If a difference was found,
then pairwise comparison was done. Results: Between 2016-2020, 172 patients with RCC received
cabo (DOAC 50, LMWH 18, and no anticoagulant 104). At initiation, cabo median dose was 60 mg
but 45% had dose reduction. Median age was 63 [IQR 57-69]. Most were males (77%), had clear cell
histology (81.5%), underwent nephrectomy (76.7%), and had intermediate IMDC risk disease
(59%). Cabo was first, second, and subsequent line of therapy in 19.8%, 34.9%, and 45.3% of
patients, respectively. The table below shows major bleeding and VTE events between groups. An
overall difference of major bleeding was found between the three groups comparison (p=0.009).
There was no difference in major bleeding events between patients who received DOAC vs LMWH
(p=0.28) and DOAC vs no anticoagulant (p=0.1) but there was a difference between LMWH vs no
anticoagulant (p=0.02). Two patients died from bleeding (one in LMWH and one in DOAC group).
Conclusions: This study highlights the first reported real world experience of cabo with different
anticoagulants in patients with advanced RCC. Cabo use with a DOAC had a similar bleeding risk in
comparison to patients not receiving any anticoagulation. In carefully selected patients, DOACs
can be considered as concurrent medications in those receiving cabo. Given the low number of
patients receiving LMWH, it is difficult to draw conclusions from this group. Data are currently
being updated to expand subjects receiving DOAC and LMWH in our cohort. Research Sponsor:
None.
Major Bleeding N (%)
Groups
No anticoagulant
LMWH
DOAC

N
104
18
50

Yes
0 (0%)
2 (11.1%)
2 (4%)

No
104 (100%)
16 (88.9%)
48 (96%)

New/Recurrent VTE N
(%)
Yes
NA
0 (0%)
2 (4%)

No
NA
18 (100%)
48 (96%)
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Association of cabozantinib residual concentration (Ctrough) and blood clearance (Cl/F) with
toxicity (tox) and progressive disease (PD) in metastatic renal cell carcinoma (mRCC) patients
(pts): Results from a monocentric pharmacokinetics (PK) study.
Luigi Cerbone, David Combarel, Stéphanie Foulon, Arthur Geraud, Carolina Alves, Emeline Colomba, Lucia Carril, Lisa Derosa,
Ronan Flippot, Olivier Mir, Bernard Escudier, Angelo Paci, Laurence Albiges; Departement de Medicine Oncologique, Gustave
Roussy, Villejuif, France; Institut Gustave Roussy, Villejuif, France; Gustave Roussy, Paris, France; Gustave Roussy Cancer
Campus, Villejuif, France; Gustave Roussy Cancer Campus, Paris Saclay University, Villejuif, France; Hosp. 12 De Octubre,
Madrid, Spain; U1015 INSERM, Gustave Roussy Cancer Campus, Paris Saclay University, Villejuif, France; Gustave Roussy
cancer Campus, Villejuif, France; Gustave Roussy Cancer Institute, Villejuif, France; Gustave Roussy, Villejuif, France;
Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA
Background: Cabozantinib is a TKI with a substantial efficacy in mRCC. It is associated with a
relevant tox leading frequent dose modifications (DM) or drug discontinuations (DD). While an
exposure/safety relation has been demonstrated for this drug, an exposure/efficacy relation is still
unknown. Cl/F is a measure of elimination of a drug from blood or plasma and lower Cl/F of
cabozantinib has been previously associated with increased DM rate in mRCC. Methods: We
performed a monocentric PK (INDS MR 5612140520) study in patients with mRCC. Blood draw for
assessment of cabozantinib PK was performed at least 8 hours from the last drug dose. Ctrough
was estimated with the following equation: Ctrough=Cmeas*0,5DI-24/t1/2. Ctrough and Cl/F were
compared in patients with or without a relevant tox and in PD pts vs SD/PR pts. Relevant tox was
defined either as G3-4 tox or G2 tox leading to DM or DD. Differences in Ctrough and CL were
assessed between the groups with Mann Withney U test. Results: From 01.10.19 to 31.08.20 66 pts
were included in this analysis. Twenty one relevant tox and 29 PD were observed. Ctrough was
higher in pts experiencing relevant tox than in those who did not: 624,6 ng/ml (IQR 494-1030,2 ng/
ml) vs 505,2 ng/ml (IQR 329,2-910,2), p0.012. Conversely Cl/F was lower in relevant tox vs not
tox1,85 l/h (IQR 1,4-2,2 l/h) vs 2.27 l/h (IQR 1,7-3,2), p 0.024. In PD pts, Ctrough was lower than in
SD/PR pts: 419ng/ml (IQR 317,2 -549,1 ng/ml) vs 554 ng/ml (IQR 416,9-795,6), p 0.0105, while Cl/F
was higher in PD patients: 2,6 l/h (IQR 2,14-3,44 l/h) vs SD/PR patients 1.9 l/h (1,930 l/h;IQR 1,352,53 l/h); p= 0.011. Time from day cycle 1 to PK blood draw was significatively longer in non-tox pts
and numerically longer in PD pts, which have the lowest Ctrough and the highest Cl/F. Conclusions:
Cabozantinib toxicity is associated to a higher Ctrough and a lower Cl/F. Cabozantinib PD is
associated to a lower Ctrough and a higher Cl/F. Cl/F should be assessed alongside with Ctrough in
Cabozantinib PK blood test; Ctrough may decrease and conversely Cl/F may increase with time on
treatment. Research Sponsor: None.
Variable
Age median
(IQR)
Histology (ccRCC)
Does intensity median (IQR)
Time from C1D1 to blood draw,
weeks,
median (IQR)

Tox
(21)
58
(52.566)
16/21
40
(40-60)

Non
Tox(45)
61
(55-69)

p
.37

PD(29)
58
(52-65)

36/45
42.8
(40-60)

.72
.5

22/29
40
(40-60)

13
(4.345.7)

44
(12.2-95.3)

.03

39.4
(24.966.3)

SD/
PR(37)
61.5
(54.3-69)
29/37
40
(28.855.7)
17.8
(7.6-91)

p
.53
.26
.15
.1

IQR: Interquartile range Italics: p significative.
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Cabozantinib versus other TKIs after CPI treatment in the real-world management of patients
with metastatic renal cell carcinoma (mRCC).
Florence Marteau, Brooke Harrow, Christine McCarthy, Joel Wallace, Alisha Monnette, Yunfei Wang, Gurjyot K. Doshi; IPSEN
Pharma SAS, Boulogne-Billancourt Cedex, France; Ipsen Inc, Cambridge, MA; Ipsen, Boulogne-Billancourt, Ile De France,
France; Exelixis, Alameda, CA; McKesson, The Woodlands, TX; US Oncology Research, McKesson Specialty Health, The
Woodlands, TX; The US Oncology Network, McKesson Specialty Health, Houston, TX
Background: Checkpoint inhibitors (CPIs) are a treatment option for patients with metastatic renal
cell carcinoma (mRCC), but there is limited clinical data on the efficacy of targeted therapies
following CPI treatment. Cabozantinib is a tyrosine kinase inhibitor (TKI) that targets multiple
receptor kinases implicated in tumorigenesis. In the US, cabozantinib is approved for use in
patients with advanced RCC including after CPI treatment. Methods: This retrospective observational cohort study (NCT04353765) evaluated outcomes associated with cabozantinib or other
TKIs (axitinib, lenvatinib, pazopanib, sorafenib, sunitinib) in patients with mRCC following CPI
treatment. Eligible patients initiated TKI therapy between May 1, 2016 and Sep 31, 2019 and had
received a CPI as their last systemic treatment prior to TKI therapy. Patients were identified from
the US Oncology Network iKnowMed electronic health record database through structured queries
and a targeted chart review. The following real-world outcomes were assessed: 6-month response
rate (RR6months; primary); overall response rate (ORR); overall survival (OS); time to treatment
discontinuation (TTD); rates of dose reductions, and discontinuation due to adverse events (AEs).
The p value for RR6months was used to test for non-inferiority. Results: Eligible patients (n = 247)
had a mean (SD) age of 65.9 (10.5) years and 74.1% were male; 75.7% (n = 187) received
cabozantinib and 24.3% (n = 60) received other TKIs. All patients had intermediate or poor
MSKCC score; more poor-risk patients received cabozantinib than other TKIs (28.9% vs 20%).
Outcomes data are shown in the Table. Compared with other TKIs, cabozantinib was associated
with a significantly higher RR6months and ORR, and TTD was twice as long with cabozantinib.
Discontinuation due to AEs was more frequent with other TKIs than with cabozantinib, although
this was not statistically significant; 21.7% of discontinuations occurred during the first 3 months of
treatment. AEs leading to discontinuation were consistent with the known safety profile of the
products. Conclusions: In this mRCC population receiving routine care in the US, cabozantinib was
used more frequently than other TKIs after CPI treatment. Cabozantinib was an effective and well
tolerated option post-CPI, with a high response rate in the real-world setting.abozantinib was
associated with a significantly higher response rate and a lower discontinuation rate due to AEs;
TTD was double that of other TKIs. Research Sponsor: Ipsen.
RR6months, %
ORR, %
Overall survival rate, % (95% CI)
6 months
12 months
18 months
TTD, median months
Dose reductions, %
Discontinuation due to AEs, %

Cabozantinib (n = 187) Other TKI (n = 60) p value
50.8
33.3
, 0.001
53.5
38.3
0.041
81.9 (75.5, 86.8)
61.5 (53.5, 68.4)
51.7 (43.1, 59.6)
6.2
47.1
31.3

75.1 (61.5, 84)
59.6 (44.7, 71.8)
45.9 (29.6, 60.7)
3.1
41.7
40.4

0.765
0.015
0.466
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Axitinib and avelumab (AA) as first-line treatment of metastatic renal cell carcinoma (mRCC): A
real-world outcome review in the Northwest of England, United Kingdom.
Jennifer Allison, Natalie Charnley, Robert Stevenson, Tom Waddell, Manon Rhys Pillai; Christie NHS Foundation Trust,
Manchester, United Kingdom; Lancashire Teaching Hospitals, Preston, United Kingdom; University Hospitals Birmingham
NHS Foundation Trust, Birmingham, United Kingdom; The Christie NHS Foundation Trust, Manchester, United Kingdom
Background: The combination of the immune checkpoint inhibitor avelumab and VEGF-targeted,
antiangiogenic tyrosine kinase inhibitor axitinib (AA) has demonstrated superior PFS and ORR
compared to sunitinib in patients with mRCC and is an option for first line treatment across all IMDC
risk scores. In this retrospective review we report our real world experience of this combination in
three cancer centres in the Northwest of England. Methods: Treatment naı̈ve mRCC patients
receiving AA through the Early Access to Medicine Scheme at 3 cancer sites in the UK between May
2019 and July 2020 were identified. Primary outcomes of interest include overall response rate
(ORR), adverse events (AEs) and preliminary survival observations. Results: A total of 44 patients
were identified with a median follow up of 6.9 months (0.8-13.5 mo). Median age was 68 (48-81);
68% were male. The patients’ adult comorbidity evaluation score (ACE-27) was calculated: 0 =
43%, 1 = 30%, 2 = 7% and 3 = 20% . 45%, 48% and 7% of patients had favourable (F), intermediate
(I) and poor (P) IMDC risk scores respectively. All had clear cell histology with 16% demonstrating
sarcomatoid change. Most patients had undergone a nephrectomy (70%) and 36% had a single
organ site of metastatic disease. ORR in the whole cohort was 60% (CR 5%, PR 55%, SD 25%, PD
2%, NE 13 %). Median time to first response was 2.6 months (0.6- 8.2mo). At time of data cut-off,
64% of patients remain on treatment (80% F, 48% I and 67% P). 14% of patients discontinued
treatment due to disease progression while 22% stopped due to toxicity. The majority of patients
(68%) continued axitinib at the starting dose of 5mg BD. Dose escalation of axitinib was possible in
9% patients while 23% needed a dose reduction due to toxicities. AEs were observed in 36 (82%)
patients (G3 36%); the commonest being mucositis 30%; hypertension 23% (G3 11%); fatigue 25%;
thyroid dysfunction 18%; diarrhoea 20% (G3 5%); hepatitis 20% (G3 11%). 9% of patients
experienced an infusion reaction to avelumab. Overall, 9 (20%) patients received steroids for
suspected immune related adverse events (irAEs); 6 (14%) were managed as G3# irAEs. 9 (20%)
patients required inpatient admission due to AEs; 5 (11%) were associated with irAEs. Of the
patients who discontinued AA treatment, 50% received subsequent therapy (12.5%, 75% and
12.5% receiving combination checkpoint inhibitor therapy, other VEFG TKi and TKi/MTOR combination respectively). 4 patients remain on active surveillance with no evidence of progression.
Conclusions: Our early experience of AA in this real world setting reports comparable clinical
responses to the published data. Treatment is well tolerated, with lower than expected levels of G3
or above AEs which is reassuring in a non-trial selected population. Follow-up is ongoing and
updated efficacy and safety outcomes will be presented. Research Sponsor: None.
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Ipilimumab and nivolumab (I+N) as first-line treatment of metastatic renal cell carcinoma
(mRCC): A real-world review in North West of England, United Kingdom.
Jennifer Allison, Richard Griffiths, Tom Waddell, Manon Rhys Pillai; Christie NHS Foundation Trust, Manchester, United
Kingdom; The Clatterbridge Cancer Centre, Wirral, United Kingdom; The Christie NHS Foundation Trust, Manchester, United
Kingdom
Background: Ipilimumab and Nivolumab (I+N) is now an established first line option for patients
with advanced RCC of intermediate (I) or poor (P) IMDC risk score. In this retrospective review, we
review our experience of this combination in two cancer centres in North West England with a focus
on immune related adverse events (irAEs) and their impact on the patient pathway. Methods:
Treatment naı̈ve mRCC patients starting I+N between May 2019 and July 2020 were identified.
Primary outcomes of interest include overall response rate (ORR), the management of irAEs and
early survival observations. Results: A total of 69 patients were identified. Median age was 60yr
(19-82yr), 77% had clear cell histology. The IMDC risk was 72% I and 28% P. Median follow-up was
11.0 mo (1-22mo). ORR was 45% (CR 9%, PR 36%, SD 28%, PD 23%, NE 4%) Median time to first
response was 2.9mo. (1.8- 15.5mo). 10% of patients experienced pseudoprogression. Median PFS
and OS are not yet reached with 86% of patients still alive at the time of data cut-off. The majority
(75%) of patients completed all 4 doses of I+N. Of the 10% receiving less than 4 doses due to
toxicity, 14% continued on single agent N. Overall, 15% discontinued therapy due to toxicity and
28% experienced at least one treatment delay. Any grade irAEs were seen in 74% of patients (G3
35%) with no treatment related deaths. The commonest irAEs were: rash/pruritis 39%; endocrinopathies 30%(G3 7%); diarrhoea 29% (G3 14%); hepatitis 22% (G3 6%); and nephritis 3% (G3
3%). Of the patients developing irAEs, 71% received steroids with 16% requiring additional
immunosuppression including infliximab (6%) and mycophenolate mofetil (8%). A third of all
patients required admission for irAE management with a total of 37 inpatient episodes across the
cohort with a median length of 7 days (1-24). 7% of patients proceeded to surgery for either
primary or metastatic disease, which contributed to ongoing disease response in these patients. At
the time of data cut-off, 45% of patients were no longer on treatment due to PD (29%), toxicity
(15%) or unrelated death (1%). Of those who stopped due to toxicity, 50% subsequently progressed
with a median time to progression of 4mo (3-6 mo) and 50% remain on active surveillance with a
median follow-up of 7.5mo (1-10). 62% of patients with PD received second line treatment; most
frequently, cabozantinib (83%). Conclusions: Our experience of I+N shows comparable efficacy
and toxicity profiles to available reports. irAEs requiring intervention are frequent and may be
associated with prolonged hospital admission, and patients should be counselled appropriately.
Data within mirrors published reports of ongoing responses in a subset of patients who stop
treatment due to toxicity and also suggests a possible role for resection of residual or metastatic
disease in disease control. Updated survival data will be presented. Research Sponsor: None.
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Evaluation of germline genetic testing criteria in early-onset kidney cancer.
Hong Truong, Rania Sheikh, Ritesh Kotecha, Yelena Kemel, Aliya Khurram, Peter Reisz, Andrew Thomas Lenis, Vijai Joseph,
Diana Mandelker, Chung-Han Lee, Darren R. Feldman, Martin H Voss, Jonathan Coleman, Paul Russo, Zsofia Kinga Stadler,
A. Ari Hakimi, Robert J. Motzer, Kenneth Offit, Sujata Patil, Maria Isabel Carlo; Memorial Sloan Kettering Cancer Center, New
York, NY; Memorial Sloan-Kettering Cancer Center - Fellowship (GME Office), New York, NY; Department of Biostatistics,
Memorial Sloan Kettering Cancer Center, New York, NY
Background: An estimated 5% of kidney cancers are associated with hereditary RCC syndromes.
Current germline genetic testing guidelines for patients with kidney cancer were developed to
identify carriers of known RCC-associated genes and have evolved in the panel-testing era. We
evaluated the utility of the recent National Comprehensive Cancer Network (NCCN) recommendation of testing all patients with early-onset RCC (defined as age of diagnosis # 46 years) for
germline variants in genes implicated in hereditary RCC syndromes. Methods: We retrospectively
identified patients with RCC diagnosed at age # 46 years who underwent targeted germline testing
at our institution through referral to clinical genetics service (n = 68, 29%) or through broad
germline testing of $77 cancer susceptibility genes using next generation sequencing as part of a
prospective matched tumor-normal genomic profiling initiative (n = 165, 71%). Diagnostic performance of referral criteria was assessed by the presence of pathogenic/likely pathogenic (P/LP)
germline variants in RCC-associated genes and incidental cancer susceptibility genes. Results: Of
233 patients, 61% were male, 74% were Caucasian, 15% had family history of RCC, 15% had RCCsyndromic features, including 9% with multifocal renal tumors. Most patients (54%) had clear cell
RCC (ccRCC). P/LP germline variants were identified in 42 (18%) patients but only 21 (9%) had
mutations in RCC genes (12 FH, 4 VHL, 2 SDHB, 1 each in BAP1, TSC1, and FLCN). All 21 early-onset
patients with germline variants in an RCC-associated gene also had one of the following risk
factors: non-ccRCC histology, family history, or syndromic features. In 91 patients (39%) with a
non-RCC germline variants or no alteration, none of these three risk factors were found. Of 21
patients with non-RCC P/LP germline variants, 9 had mutations in moderate/high penetrance
genes (BRCA1 [2], ATM [2], CHEK2 [1], TP53 [2], PALB2 [1], and RET [1]); 8/9 (89%) met standard
criteria for testing for those genes independent of early-onset RCC diagnosis. Conclusions:
Patients with early-onset clear cell RCC and no suspicious personal or family history are unlikely
to have an RCC-associated germline mutation. RCC-gene panel testing has highest utility in earlyonset patients with either non-ccRCC histology, family history of RCC, or RCC-associated syndromic features. Given the high frequency of non-RCC P/LP variants, early-onset RCC patients
should be counseled regarding broader testing beyond RCC-associated genes. Research Sponsor:
U.S. National Institutes of Health.
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Factors associated with palliative care (PC) utilization in advanced and metastatic renal cell
carcinoma (RCC).
Hiren V. Patel, Joshua Sterling, Arnav Srivastava, Sinae Kim, Biren Saraiya, Tina M. Mayer, Thomas L Jang, Eric A. Singer;
Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood Johnson Medical School,
New Brunswick, NJ; Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood Johnson
Medical School, New Brunswick, NJ, New Brunswick, NJ; Section of Biometrics, Rutgers Cancer Institute of New Jersey and
Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ; Division of Medical Oncology, Rutgers Cancer Institute of
New Jersey and Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ
Background: Palliative care (PC) offers various benefits for patient with cancer that include, but
are not limited to, decrease in disease-specific symptoms and improvement in functional status.
Several oncological guidelines have adopted early integration of PC into oncologic care to improve
quality of life among patients with advanced malignancies. However, PC utilization patterns and
factors associated with its use in advanced renal cell carcinoma (RCC) remain poorly understood.
Methods: Using the National Cancer Database (NCDB), we abstracted patients with stage III and IV
RCC from 2004-2014 and evaluated PC utilization amongst this cohort. Socioeconomic and clinical
factors were compared for patient receiving and not receiving PC for advanced RCC. Multivariable
logistic regression identified factors that were associated with receipt of PC. Results: We identified
20,122 and 42,014 patients with stage III and IV RCC, respectively. Among this cohort, 329 and 9,317
patients received PC for stage III and IV RCC, respectively. From 2004 to 2014, PC utilization has
been stable at ~1% for stage III RCC and has significantly increased from 17% to 20% for stage IV
RCC. Multivariable analysis demonstrated that Blacks, income .$48,000, regions outside of
Northeast, stage III RCC, and patients that received surgery were less likely to receive PC. Patients
that were female, with more comorbidities, uninsured or with government insurance, lower
educational status, treated at academic or integrated cancer program, with sarcomatoid histology,
receiving systemic therapy were more likely to receive PC. Conclusions: While PC utilization has
significantly increased for stage IV RCC, there are several demographic, socioeconomic, and
clinical factors that predict PC usage among patients with advanced RCC. Taken together, this
suggests the need for more equitable and systematic use of PC among patients with advanced RCC.
Research Sponsor: U.S. National Institutes of Health.
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Q-TWiST analysis of tivozanib (T) versus sorafenib (S) in patients with advanced renal cell
carcinoma (RCC) in the TIVO-3 study.
Michael Szarek, Michael N. Needle, Brian I. Rini, Sumanta K. Pal, David F. McDermott, Michael B. Atkins, Thomas E. Hutson,
Bernard Escudier; SUNY Downstate Medical Center, Brooklyn, NY; Aveo Oncology, Boston, MA; Vanderbilt-Ingram Cancer
Center, Nashville, TN; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte,
CA; Beth Israel Deaconess Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; Georgetown Lombardi
Comprehensive Cancer Center, Washington, DC; Texas A&M College of Medicine, Bryan, TX; Gustave Roussy, Villejuif, France
Background: In the randomized phase III study TIVO-3, the VEGFR-TKI tivozanib (TIVO) increased
progression-free survival with better tolerability but no difference in overall survival (OS) relative
to sorafenib (SORA) as third- or fourth-line therapy in patients with metastatic RCC. These results
provide motivation to apply quality-adjusted time without symptoms of disease and toxicity (QTWiST) methods to quantify the net health benefits of TIVO, in the presence of similar survival,
when compared to SORA. Methods: In application of Q-TWiST, patient-level OS was subdivided into
three mutually exclusive states: time with toxicity (TOX), time without symptoms and toxicity
(TWiST), and time after progression/relapse (REL). Mean Q-TWiST was calculated by applying
utility coefficients of 0.5, 1.0, and 0.5 to the restricted mean (max 36 months follow-up) health
states of TOX, TWiST, and REL, respectively; 95% CIs for the means and mean differences were
estimated by bootstrap distributions. Relative Q-TWiST gain was defined as the mean absolute QTWiST difference divided by the SORA mean OS. Results: Mean TWiST was significantly longer for
TIVO than for SORA (10.30 months v.5.35 months; Table). Mean REL time was significantly shorter
for TIVO, with no difference in mean TOX time. Mean Q-TWiST was 15.04 and 12.78 months for TIVO
and SORA, respectively, a statistically significant difference (p=0.0493). The relative gain for TIVO
was 11.2%. Clinical trial information: NCT02627963. Values in table are mean (95% CI) in months or
p-value for difference in treatment group means. Conclusions: The difference in Q-TWiST in TIVO3 was primarily driven by benefits of TIVO in TWiST, partially offset by superiority of SORA in REL
time. As a third- or fourth-line treatment for RCC, TIVO significantly increased Q-TWiST relative to
SORA, primarily through an increase in TWiST, which is generally considered to be the state with
highest utility to patients. Consequently, Q-TWiST may be considered an alternative patientcentered measure of benefit of TIVO in these settings. Research Sponsor: AVEO Oncology.
Restricted mean durations of health states with 36 month maximum follow-up.
Health State
TOX
TWiST
REL
Q-TWiST

Tivozanib
(n=175)
1.29 (0.86, 1.81)
10.30 (8.32, 12.33)
8.18 (6.35, 10.18)
15.04 (13.36, 16.74)

Sorafenib
(n=175)
1.15 (0.86, 1.51)
5.35 (4.42, 6.48)
13.71 (11.81, 15.59)
12.78 (11.56, 14.05)

Difference
0.14 (-0.45, 0.70)
4.95 (2.56, 7.38)
-5.53 (-7.84, -2.88)
2.25 (0.01, 4.51)

p-value
0.65
,0.0001
,0.0001
0.0493
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Osteonecrosis of the jaw in metastatic renal cell carcinoma (mRCC) patients treated with
zolendronic acid and denosumab: An observational retrospective multicenter trial.
Marco Stellato, Daniele Santini, Pierangela Sepe, Cecilia Anesi, Melanie Claps, Alessia Mennitto, Valentina Guadalupi,
Ernesto Zecca, Paola Bracchi, Giuseppe Procopio, Elena Verzoni; Department of Medical Oncology, Campus Bio-Medico
University of Rome, Rome, Italy; Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan,
Italy; Palliative Care, Pain Therapy and Rehabilitation Unit, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
Background: Bone is one of the most common site of metastasis occurring in 30% of metastatic
renal cell carcinoma (mRCC) patients (pts)3,4. Skeletal metastases from mRCC are usually
osteolytic and associated to high rate of morbidity and complication through skeletal related
events (SRE). Bone-targeted therapies (BTT) such as zolendronic acid (ZOL AC) and denosumab
(Dmab), shown to decrease the time-to-first and subsequent SREs12. Osteonecrosis of the jaw
(ONJ) is a rare but potentially serious adverse event associated with BTT. It occurs in 1-2% of pts
treated with BTT and in 10-17% of mRCC pts treated with ZOL AC or Dmab. Vascular endothelial
growth factor-Tyrosine kinase inhibitors (VEGF-TKI) represent the backbone treatment for mRCC.
Nevertheless, it is unclear whether the association of DMAB and ZOL AC to VEGF-TKITTagents
could be associated to higher incidence of ONJ. Methods: We retrospectively collected data, from 2
Italian referring centers for mRCC, about 74 pts with bone metastases from mRCC who received,
concurrently or sequentially to VEGF-TKI or immune-oncology (IO), AC ZOL and DMAB from
January 2013 to January 2020. All pts provided informed consent for inclusion in the study.
Results: All pts received VEGF-TKI as first line treatment. 17 pts received AC ZOL whereas 57
received DMAB. All pts received odontological consultation and orthopantomography before start
BTT. The median time of Dmab and AC ZOL exposure was 11.6 months. ONJ occurred in 10/74 pts
(7.4%): 6/10 pts were on first line treatment and 4/10 on second line. Treatments administered at
the time of ONJ diagnosis were nivolumab (1/10), cabozantinib (2/10), sorafenib (1/10), sorafenib (1/
10), sunitinib (4/10) and one pts was off therapy. Conclusions: In this real-life Italian population,
treatment with BTT in mRCC pts treated with VEGF-TKI inhibitors and IO is associated to higher
incidence of ONJ compared to previous report of pts treated with BTT for bone metastasis and
lower compared to previous reports in mRCC. Despite the retrospective collection, we provided
one of the largest sample of pts treated concurrently with VEGF-TKI or IO and BTT. Physicians
should be careful in the use of BTT combined with other treatments in mRCC pts. Research
Sponsor: None.
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ASSET: Alternative schedule sunitinib in metastatic renal cell carcinoma (RCC)—Cardiopulmonary
exercise testing (CPET).
Michael Roger Harrison, David Bartlett, Tian Zhang, Andrew J. Armstrong, Aubrie Coburn, Brian Coyne, Monika Anand,
Taofik Oyekunle, Yuan Wu, Michel Khouri, Daniel J. George; Duke Cancer Institute Center for Prostate and Urologic Cancers,
Duke University, Durham, NC; Duke Molecular Physiology Institute, Duke University, Durham, NC; Duke University Health
System, Durham, NC; Duke University, Durham, NC; Department of Biostatistics and Bioinformatics, Duke Cancer Institute,
Durham, NC; Duke University Medical Center, Durham, NC
Background: Sunitinib (SUN) is a vascular endothelial growth factor (VEGF) tyrosine kinase
inhibitor (TKI) approved for treatment of advanced RCC and high risk RCC after nephrectomy.
Evidence suggests that a 2 week (wk) on, 1 wk off schedule (2/1) of SUN administration may be more
tolerable than the standard 4 wk on, 2 wk off schedule (4/2). We investigated changes in
cardiopulmonary function and related parameters over time in RCC patients treated with both
schedules of SUN. Methods: Patients starting SUN for RCC, with KPS $80 and normal organ and
marrow function, were enrolled and randomized 1:1 to schedule 4/2 or 2/1. Subjects were required
to be able to walk and jog on a treadmill and to complete an acceptable CPET at baseline (BL).
Primary endpoint was change in peak oxygen uptake (VO2peak) on both schedules at 12 wk from BL.
Key secondary endpoints were change from BL to 12 wk in: left ventricular ejection fraction (LVEF),
upper and lower body strength (1-RM), functional measures (chair stand, timed up-and-go [TUG], 6minute walk test [6MWT], quality of life (QOL; FACT-Fatigue, FKSI-19), anxiety and depression
(HADS) and exercise behavior (Godin Leisure Score). ANCOVA models controlling for baseline
values were used to analyze the primary and secondary endpoints. Results: Between 11/20/2017
and 6/24/2019, 9 out of a planned 30 patients consented to participate at Duke. Two patients
declined to participate and 7 patients were enrolled on study: 4 on Arm A and 3 on Arm B. All 7
patients completed the 12 wk study. Median age, BMI, and VO2peak were 65 yrs, 30.5 kg/m2, and
19.2 ml kg21 min21. We observed no difference in the primary endpoint of VO2peak between arms
(p=0.84). We report BL to 12 wk change scores for all patients starting SUN (Table). In addition,
mean change scores (SE) for QOL by FACIT-Fatigue and FKSI-19 were -2.88 (1.5) and 1.2 [9.8];
anxiety and depression by HADS 1.14 (1.3); and physical activity 1.14 (1.7). Conclusions: We observed
non-significant declines in most measures of physical fitness and function during the first 12 wk of
treatment with SUN. To our knowledge, this is the first reported study of these parameters in
patients with RCC. Given that a VEGF TKI, alone and with an immune checkpoint inhibitor, remains a
standard of care for metastatic ccRCC, studies should be undertaken to examine whether exercise
training can prevent declines in physical fitness and function. Clinical trial information:
NCT03109015. Research Sponsor: Pfizer/Astellas (Medivation).
Variable (units)
Relative VO2peak (ml kg21 min21)
Absolute VO2peak (ml min21)
LVEF (%)
Leg Press 1-RM (lb)
Chest Press 1-RM (lb)
Seated Row 1-RM (lb)
Chair Stand (sec)
TUG (sec)
6MWT (meters)

D from BL to wk 12,
Mean (SE)
-1.19 (0.7)
0.00 (0.5)
-3.00 (3.3)
36.29 (32.8)
-6.29 (5.3)
6.86 (9.4)
-0.97 (0.45)
-0.29 (0.5)
-28.84 (23.3)

95% CI
(-2.82, 0.45)
(-0.45, 0.45)
(-11.13, 5.13)
(-43.92, 116.49)
(-19.21, 6.64)
(-16.05, 29.76)
(-2.13, 0.19)
(-1.56, 0.99)
(-85.97, 28.29)

Effect Size
0.67
0.006
0.34
0.42
0.45
0.28
0.87
0.20
0.47
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Efficacy and safety of avelumab plus axitinib (A + Ax) versus sunitinib (S) in elderly patients with
advanced renal cell carcinoma (aRCC): Extended follow-up results from JAVELIN Renal 101.
Yoshihiko Tomita, Robert J. Motzer, Toni K. Choueiri, Brian I. Rini, Hideaki Miyake, Hirotsugu Uemura, Laurence Albiges,
Yosuke Fujii, Yoshiko Umeyama, Jing Wang, Mariangela Mariani, Manuela Schmidinger; Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber Cancer
Institute and Harvard Medical School, Boston, MA; Vanderbilt-Ingram Cancer Center, Nashville, TN; Department of Urology,
Hamamatsu University School of Medicine, Hamamatsu, Japan; Department of Urology, Kindai University Faculty of
Medicine, Osaka, Japan; Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA; Pfizer R&D Japan,
Tokyo, Japan; Pfizer Inc., Cambridge, MA; Pfizer SRL, Milan, Italy; Medical University of Vienna, Vienna, Austria
Background: In the phase III JAVELIN Renal 101 trial (NCT02684006), A + Ax demonstrated
significantly longer progression-free survival (PFS) and a higher objective response rate (ORR) vs S
in patients with previously untreated aRCC. The role of immune checkpoint + VEGFR inhibition in
elderly patients remains unclear. Here we report the efficacy of A + Ax vs S by age group from the
second interim analysis (IA) of overall survival (OS) and the safety of A + Ax by age group from the
first IA. Methods: Patients were randomized 1:1 to receive A 10 mg/kg intravenously every 2 wk + Ax
5 mg orally twice daily or S 50 mg orally once daily for 4 wk (6-wk cycle). PFS and ORR per
independent central review (RECIST 1.1), OS, and safety by age group (,65, $65 to ,75, and $75
y) were assessed. Results: A total of 271/138/33 and 275/128/41 patients in each age group
(,65, $65 to ,75, and $75 y, respectively) were randomized to the A + Ax or S arm, respectively.
The proportion of IMDC risk groups was generally well balanced between the A + Ax and S arm in
each age group, although in the $75 y age group, the frequency of patients with intermediate risk
was slightly higher in the A + Ax arm, and that of patients with favorable risk was slightly higher in
the S arm. The percentages of patients with favorable/intermediate/poor risk in each age group
were 19%/61%/19%, 28%/58%/13%, and 12%/76%/12% in the A + Ax arm vs 20%/63%/16%,
23%/60%/16%, and 24%/61%/15% in the S arm. At data cut-off (Jan 2019) for the second IA,
median follow-up for OS and PFS was 19.3 vs 19.2 mo and 16.8 vs 15.2 mo for the A + Ax vs S arm,
respectively. The table shows OS, PFS, and ORR by age group. In the A + Ax arm, the most common
treatment-emergent adverse events (AEs) were diarrhea (62%/68%/42%), hypertension (49%/
49%/55%), palmar-plantar erythrodysesthesia syndrome (37%/31%/15%), fatigue (37%/53%/
30%), and nausea (34%/37%/21%) in each age group. Grade $3 treatment-emergent AEs and
immune-related AEs were observed in 69%/74%/73% and 39%/40%/24% of patients in each
age group, respectively. Conclusions: A + Ax demonstrated favorable efficacy across age groups,
including patients aged $75 y. OS was still immature; follow-up for the final analysis is ongoing.
The safety profile was generally consistent between age groups. Clinical trial information:
NCT02684006. Research Sponsor: Pfizer, as part of an alliance between Pfizer and Merck KGaA,
Darmstadt, Germany.

mOS (95% CI), mo
Unstratified HR (95% CI)
mPFS (95% CI), mo
Unstratified HR (95% CI)
ORR (95% CI), %

<65 y
A + Ax
n=271
NE (NE, NE)
0.74 (0.541, 1.022)
11.6 (8.4, 19.4)
0.63 (0.501, 0.786)
49.4 (43.3, 55.6)

<65 y
S
n=275
28.6 (25.5, NE)
6.9 (5.6, 8.4)
27.3 (22.1, 32.9)

‡65 to <75 y
A + Ax
n=138
30.0 (30.0, NE)
0.89 (0.546, 1.467)
13.8 (11.1, 18.0)
0.88 (0.627, 1.231)
60.9 (52.2, 69.1)

‡65 to <75 y
S
n=128
NE (NE, NE)
11.0 (7.8, 16.6)
28.9 (21.2, 37.6)

‡75 y
A + Ax
n=33
25.3 (19.9, NE)
0.87 (0.359, 2.106)
13.8 (7.0, NE)
0.76 (0.378, 1.511)
42.4 (25.5, 60.8)

‡75 y
S
n=41
NE (19.4, NE)
9.8 (4.3, NE)
22.0 (10.6, 37.6)

m, median; NE, not estimable.
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Efficacy of avelumab plus axitinib (A + Ax) versus sunitinib (S) by number of IMDC risk factors
and tumor sites at baseline in advanced renal cell carcinoma (aRCC): Extended follow-up results
from JAVELIN Renal 101.
Yoshihiko Tomita, Robert J. Motzer, Toni K. Choueiri, Brian I. Rini, Hideaki Miyake, Mototsugu Oya, Laurence Albiges,
Yosuke Fujii, Yoshiko Umeyama, Jing Wang, Alessandra Di Pietro, Manuela Schmidinger; Niigata University Graduate School
of Medical and Dental Sciences, Niigata, Japan; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber Cancer
Institute and Harvard Medical School, Boston, MA; Vanderbilt-Ingram Cancer Center, Nashville, TN; Department of Urology,
Hamamatsu University School of Medicine, Hamamatsu, Japan; Keio University School of Medicine, Tokyo, Japan;
Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA; Pfizer R&D Japan, Tokyo, Japan; Pfizer
Inc., Cambridge, MA; Pfizer SRL, Milan, Italy; Medical University of Vienna, Vienna, Austria
Background: In the phase III JAVELIN Renal 101 trial (NCT02684006), A + Ax demonstrated
progression-free survival (PFS) and objective response rate (ORR) benefit across IMDC risk groups
(favorable, intermediate, and poor) vs S in patients with previously untreated aRCC. Here we report
efficacy of A + Ax vs S by number of IMDC risk factors (0, 1, 2, 3, and 4-6) and target tumor sites (1, 2,
3, and $4) at baseline from the second interim analysis of overall survival (OS). Methods: Patients
were randomized 1:1 to receive A 10 mg/kg intravenously every 2 wk + Ax 5 mg orally twice daily or S
50 mg orally once daily for 4 wk (6-wk cycle). PFS and ORR per independent central review (RECIST
1.1) and OS were assessed. Results: At data cut-off (Jan 2019), median (m) follow-up for OS and PFS
was 19.3 vs 19.2 mo and 16.8 vs 15.2 mo for the A + Ax vs S arm, respectively. The table shows OS,
PFS, and ORR by number of IMDC risk factors and target tumor sites at baseline. A + Ax generally
demonstrated efficacy benefit vs S across subgroups. Conclusions: With extended follow-up, A +
Ax generally demonstrated efficacy benefit vs S across the number of IMDC risk factors and tumor
sites at baseline in aRCC. OS was still immature; follow-up for the final analysis is ongoing. Clinical
trial information: NCT02684006. Research Sponsor: Pfizer, as part of an alliance between Pfizer
and Merck KGaA, Darmstadt, Germany.
n
A + Ax
(N=442)

n
S
(N=444)

mOS
(95% CI),
mo
A + Ax
(N=442)

mOS
(95% CI),
mo
S (N=444)

OS Unstratified HR
(95% CI)
(A + Ax vs S)
0.812 (0.336,
1.960)
0.740 (0.468,
1.171)
1.044 (0.640,
1.705)
0.693 (0.375,
1.279)
0.349 (0.169,
0.720)

No. of IMDC risk factors
0

94

96

NE (NE, NE)

NE (NE, NE)

1

157

154

30.0 (30.0,
NE)
NE (24.6, NE)

28.6 (26.2,
NE)
NE (NE, NE)

25.3 (14.7,
NE)
19.9 (9.6, NE)

16.5 (9.9,
23.0)
7.8 (4.2, 13.2)

30.0 (30.0,
NE)
NE (24.4, NE)

NE (28.6, NE)

2

114

122

3

43

43

4-6

29

28

No. of target tumor sites at
baseline
1

178

178

2

150

152

3

69

76

‡4

35

24

22.5 (17.7,
NE)
25.5 (21.2,
NE)

27.4 (25.5,
NE)
18.9 (13.0,
NE)
7.8 (5.4, NE)

0.598 (0.354,
1.010)
1.023 (0.672,
1.558)
0.788 (0.485,
1.282)
0.344 (0.139,
0.799)

mPFS
(95% CI),
mo
A + Ax
(N=442)
24.0 (20.7,
NE)
11.1 (8.5, 15.2)
13.8 (7.0,
23.6)
6.7 (2.8, 13.9)
5.6 (1.8, 9.0)

16.1 (11.6, NE)
12.5 (8.3,
18.0)
9.7 (5.7, 15.2)
6.8 (2.7, NE)

mPFS
(95% CI),
mo
S (N=444)

PFS Unstratified HR
(95% CI)
(A + Ax vs S)

ORR
(95% CI),
%
A + Ax
(N=442)

16.7 (12.6,
NE)
9.4 (6.9,
11.2)
8.2 (5.2,
9.8)
5.5 (2.8,
6.5)
2.7 (1.4, 3.1)

0.626 (0.397,
0.986)
0.822 (0.608,
1.111)
0.676 (0.478,
0.954)
0.515 (0.298,
0.889)
0.471 (0.251,
0.885)

67.0 (56.6,
76.4)
57.3 (49.2,
65.2)
47.4 (37.9,
56.9)
30.2 (17.2,
46.1)
34.5 (17.9,
54.3)

39.6 (29.7,
50.1)
27.9 (21.0,
35.7)
25.4 (18.0,
34.1)
11.6 (3.9, 25.1)

9.1 (6.9,
13.8)
9.5 (6.9,
11.5)
5.6 (2.8,
6.7)
2.8 (1.6,
5.8)

0.670 (0.499,
0.902)
0.769 (0.567,
1.043)
0.646 (0.426,
0.980)
0.516 (0.266,
1.000)

63.5 (56.0,
70.6)
50.0 (41.7,
58.3)
42.0 (30.2,
54.5)
37.1 (21.5,
55.1)

30.3 (23.7,
37.7)
29.6 (22.5,
37.5)
23.7 (14.7,
34.8)
12.5 (2.7,
32.4)

ORR
(95% CI),
%
S (N=444)

14.3 (4.0,
32.7)

NE, not estimable.
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The efficacy of bevacizumab plus erlotinib (B+E) in patients (pts) with renal medullary
carcinoma (RMC).
Andrew James Wiele, Devaki Shilpa Surasi, Priya Rao, Kanishka Sircar, Tharakeswara Bathala, Amishi Yogesh Shah,
Eric Jonasch, Vince David Cataldo, Giannicola Genovese, Jose A. Karam, Christopher G. Wood, Nizar M. Tannir,
Pavlos Msaouel; The University of Texas MD Anderson Cancer Center, Houston, TX; Mary Bird Perkins Cancer Center,
Baton Rouge, LA; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center,
Houston, TX
Background: RMC is a rare and highly aggressive malignancy with a median overall survival (OS) of
only 13 months from diagnosis. RMC is thought to be completely refractory to the targeted
therapies used against clear cell renal cell carcinoma and the recommended standard of care
therapy is platinum-based cytotoxic chemotherapy, which only produces a best response rate of
29% in the first line setting (Shah et al. BJU Int., 2017). Comprehensive molecular profiling of RMC
tissues revealed a decrease in genes related to the tricarboxylic acid (TCA) cycle and oxidative
phosphorylation and an increase in genes involved in fatty acid synthesis, demonstrating a reliance
on aerobic glycolysis to meet cellular bioenergetics needs (Msaouel et al. Cancer Cell, 2020). The
combination of B+E is particularly effective in tumors such as fumarate hydratate – deficient renal
cell carcinomas, which also rely on aerobic glycolysis. We therefore hypothesized that B+E would
show clinical efficacy against RMC. Methods: We analyzed 10 pts with RMC treated with B+E at our
institution. A blinded board-certified radiologist reviewed all restaging images to assess best
radiographic response as defined by RECIST v1.1 and, when applicable, date of progression. Adverse
events (AEs) were evaluated using the CTCAE version 5.0 grading estimated from chart documentation. Clinical-grade next generation genome sequencing for gene mutations, copy number
alterations and fusions was performed in 6/10 pts using the Oncomine platform. Results: Between
05/2005 and 09/2020, we identified 10 pts with RMC that were treated with B+E (Table). B+E
produced a partial response in 2/10 pts (20%) and stable disease as best response in 6/10 pts
(60%), resulting in a median progression-free survival of 3.5 months (mo) with 95% CI 1.8 – 5.2 mo.
Decrease in tumor burden was noted even in patients that had received 3+ prior therapies and
irrespective of genomic alterations. The median overall survival (OS) from B+E initiation was 7.3
mo (95% CI 5.4 – 9.1) and the median OS from diagnosis was 20.8 mo (95% CI 15.4 – 26.1). B+E was
well tolerated with no grade $ 4 AEs and only one grade 3 AE (skin rash). Dose reduction was only
needed in 1/10 pts. Conclusions: B+E is clinically active and well tolerated in heavily pre-treated pts
with RMC and is therefore a viable therapeutic option for this lethal disease. However, pts
ultimately relapse and further investigation is needed to elucidate mechanisms of resistance
and determine how to optimally target metabolic vulnerabilities in RMC. Research Sponsor: None.
Baseline Patient Characteristics
Median Age - yr. (range)
Male Gender - no. (%)
African American - no. (%)
ECOG Performance Status £ 1 - no. (%)
Right-sided Primary Tumor - no. (%)
Cytoreductive Nephrectomy - no. (%)
Prior Platinum-based Chemotherapy - no. (%)
0-2 Prior Lines of Therapy - no. (%)
3-5 Prior Lines of Therapy - no. (%)

31 (20-38)
9 (90%)
9 (90%)
9 (90%)
7 (70%)
8 (80%)
9 (90%)
5 (50%)
5 (50%)
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The comparison of cytoreductive nephrectomy (CN) with tyrosine kinase inhibitor therapy alone
in patients with primary metastatic renal cell carcinoma (mRCC).
Shingo Hatakeyama, Sei Naito, Kazuyuki Numakura, Renpei Kato, Tomoyuki Koguchi, Takahiro Kojima, Yoshihide Kawasaki,
Kandori Kandori, Eiki Tsushima, Hiroyuki Nishiyama, Akihiro Ito, Yoshiyuki Kojima, Tomonori Habuchi, Wataru Obara,
Norihiko Tsuchiya, Chikara Ohyama; Hirosaki University, Hirosaki, Japan; Yamagata Univ., Yamagata, Japan; Akita University,
Akita, Japan; Iwate Medical University School of Medicine, Morioka, Japan; Fukushima Medical University School of Medicine,
Fukushima, Japan; University of Tsukuba Graduate School of Medicine, Tsukuba, Japan; Department of Urology, Tohoku
University Graduate School of Medicine, Sendai, Japan; Hirosaki University School of Health Sciences, Hirosaki, Japan;
University of Tsukuba, Tsukuba, Japan; Tohoku University Graduate School of Medicine, Sendai, Japan; Department of
Urology, Iwate Medical University, Morioka, Iwate, Japan; Department of Urology, Yamagata University Faculty of Medicine,
Yamagata, Japan
Background: We aimed to compare overall survival (OS) between patients with metastatic renal
cell carcinoma (mRCC) treated by cytoreductive nephrectomy (CN) and those not treated by CN.
Methods: We retrospectively evaluated 278 patients with mRCC treated with first-line tyrosine
kinase inhibitors (TKIs) between January 2008 and November 2019. Patients were divided into two
groups, CN group (immediate or deferred CN) and systemic TKI therapies alone without CN (Ctrl
group). The OS was compared in all patients between the Ctrl and CN groups, between the Ctrl and
immediate CN groups, between the Ctrl and deferred CN groups, and between the deferred CN and
immediate CN groups. Analyses were weighted using the propensity score–based inverse probability of treatment weighting (IPTW) method to adjust for group imbalances. Results: The median
age of the patients was 65 (range 59–73) years. Of the 278 patients, 132 and 146 were in the Ctrl and
CN (immediate: 107 and deferred: 39) groups, respectively. A significant difference was noted
between the Ctrl and CN groups in age, clinical stage, IMDC risk factors, and the number of
metastatic sites. An IPTW-adjusted Cox regression analysis revealed a significant difference in OS
between the Ctrl and CN groups and between the Ctrl and immediate or deferred CN groups.
However, there was no significant difference in OS between immediate and deferred CN groups.
Conclusions: The OS in CN group was significantly longer than that in Ctrl group even after the
adjustment of potential selection biases. Research Sponsor: JSPS.

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

RENAL CELL CANCER
305

Poster Session

Salvage nivolumab plus ipilimumab after prior PD-1/PD-L1 inhibitor treatment in metastatic
renal cell carcinoma: A meta-analysis.
Ming Yin, Sherry Mori-Vogt, Megan Hinkley, Anish B Parikh, Yuanquan Yang, Katharine Collier, Abdul Miah, Mingjia Li; The Ohio
State University, Division of Medical Oncology, Columbus, OH; The Ohio State University Comprehensive Cancer Center,
Columbus, OH; The Ohio State University James Cancer Center, Columbus, OH; Division of Medical Oncology, The Ohio State
University Comprehensive Cancer Center-James Cancer Hospital, Columbus, OH; Roswell Park Comprehensive Cancer
Center, Buffalo, NY; Division of Medical Oncology, Department of Internal Medicine, College of Medicine, The Ohio State
University Comprehensive Cancer Center, Columbus, OH; The Ohio State University Wexner Medical Center, Division of
Medical Oncology, Columbus, OH; The Ohio State University Wexner Medical Center, Division of Hospital Medicine, Columbus,
OH
Background: Although not officially approved, salvage nivolumab plus ipilimumab (nivo/ipi)
treatment after prior PD-1/PD-L1 immune checkpoint inhibition is frequently used in metastatic
renal cell carcinoma (mRCC). However, very limited data are available to guide such therapy.
Methods: A search in Medline database and conference abstracts published in English before
September 1, 2020 yielded 4 studies reporting salvage nivo/ipi outcomes of mRCC patients. We
added additional information from 27 mRCC patients who received salvage nivo/ipi at The Ohio
State University after prior PD-1 pathway inhibition. Hence, we performed a meta-analysis of five
studies to further characterize the safety and efficacy of salvage nivo/ipi treatment. Results:
Among 155 patients with measurable treatment response, we found that salvage nivo/ipi had an
objective response rate of 19% (95% CI, 0.13-0.25), which was significantly lower than response to
prior PD-1/PD-L1 inhibition (odds ratio, 0.35, 95% CI, 0.18-0.67; p , 0.01). Response to prior PD-1/
PD-L1 inhibition did not correlate with salvage nivo/ipi response (odds ratio, 1.41, 95% CI, 0.51-3.87;
p = 0.51). Additionally, salvage nivo/ipi was associated with 26% (95% CI, 0.19-0.33) grade $ 3
adverse events, which was lower than the toxicity in the upfront setting reported in Checkmate-214
trial. Conclusions: It is feasible to have salvage nivo/ipi treatment in mRCC. Salvage nivo/ipi
treatment has a lower efficacy and lower toxicity compared with its use in the first-line setting.
Research Sponsor: OSU startup fund.
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Biomarker-based phase II study of sapanisertib (TAK-228), an mTORC1/2 inhibitor in patients
with refractory metastatic renal cell carcinoma (mRCC).
Bradley Alexander McGregor, Elio Adib, Wanling Xie, Walter Michael Stadler, Yousef Zakharia, M Dror Michaelson,
Ajjai Shivaram Alva, Subrina Farah, Amin Nassar, Lauren C Harshman, David J. Kwiatkowski, Rana R. McKay,
Toni K. Choueiri; Dana-Farber Cancer Institute, Boston, MA; Dana Farber Cancer Institute, Boston, MA; The University
of Chicago, Chicago, IL; University of Iowa, Iowa City, IA; Massachusetts General Hospital, Boston, MA; University of Michigan
Rogel Cancer Center, Ann Arbor, MI; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Brigham and
Women’s Hospital, Boston, MA; Surface Oncology, Cambridge, MA; Moores Cancer Center at UC San Diego Health, San Diego,
CA; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA
Background: Approved rapalogs inhibit mTORC1 and have limited activity in mRCC, possibly due to
compensatory feedback loops. Sapanisertib addresses the incomplete inhibition of the mTOR
pathway through targeting of both mTORC1 and mTORC2 with antitumour activity demonstrated in
patients with mRCC. In this multicenter, single arm phase II trial, we evaluated the efficacy of
sapanisertib in patients with mRCC progressing on standard therapies (NCT03097328). Methods:
Eligible mRCC patients had an ECOG performance status of 0-2 and had progressed on standard
therapies. Prior therapy with rapalogs (everolimus, temsirolimus) and variant RCC histologies were
permitted. Patients had a baseline biopsy and received treatment with sapanisertib 30 mg by
mouth weekly until unacceptable toxicity or disease progression. The primary endpoint was overall
response rate (ORR) by RECIST 1.1. Tissue biomarkers of mTOR pathway activation were explored.
Results: We enrolled 38 mRCC patients (clear cell = 28; variant histology = 10) between August
2017 and November 2019. The majority had intermediate (76%) or poor risk (11%) by IMDC criteria.
Twenty (53%) had received $ 3 lines of therapy; 13 (34%) patients received prior rapalogs. Median
follow-up was 10.4 months (range 1-27.4) and median duration of therapy was 1.6 (range 0.3-13.8)
months. ORR by central review was 2 of 38 (5.3% 90%CI: 1%-15.6%). 31.6% of all patients and
30.7% of those with prior rapalog exposure had some tumor shrinkage during course of treatment.
Median progression free survival (PFS) was 2.5 months (95% CI 1.8,3.7). Twelve patients (32%)
developed treatment-related grade 3 adverse events (AEs) with no grade 4 or 5 toxicity reported; 6
patients (16%) required dose reduction and 4 (11%) discontinued therapy for AEs. Oncopanel tumor
sequencing identified alterations in the mTOR pathway in 6 of 29 patients (MTOR n = 2, PTEN n = 3,
TSC1 n = 1.) Reduced PTEN expression by immunohistochemistry was seen in 7 of 19 patients. There
was no association between mTOR pathway mutations or PTEN loss and response to sapanisertib.
Conclusions: In this study we demonstrate minimal activity of sapanisertib in patients with
treatment refractory mRCC with no clear benefit among patients with mTOR/PTEN pathway
alterations. Additional treatment strategies are needed for patients with refractory mRCC. Research Sponsor: Takeda/Millendium.
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Phase II trial of lenvatinib (LEN) at two starting doses + everolimus (EVE) in patients (pts) with
renal cell carcinoma (RCC): Results by independent imaging review (IIR) and prior immune
checkpoint inhibition (ICI).
Sumanta K. Pal, Javier Puente, Daniel Yick Chin Heng, Hilary Glen, Piotr Koralewski, Daniil Stroyakovskiy, Boris Alekseev,
Francis Parnis, Daniel Castellano, Tudor Ciuleanu, Jae-Lyun Lee, Kaisa Sunela, Karen O’Hara, Terri A. Binder, Lixian Peng,
Alan D. Smith, Sun Young Rha; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center,
Duarte, CA; Medical Oncology Department, Hospital Clı́nico San Carlos, Instituto de Investigación Sanitaria del Hospital
Clı́nico San Carlos (IdISSC), CIBERONC, Madrid, Spain; Department of Oncology, Tom Baker Cancer Center, Calgary, AB,
Canada; Medical Oncology, Beatson West of Scotland Cancer Center, Glasgow, United Kingdom; Department of Chemotherapy, Rydygiera Hospital, Krakow, Poland; Chemotherapeutic Department, Moscow City Oncology Hospital, Moscow,
Russian Federation; Moscow Hertzen Oncology Institute, Moscow, Russian Federation; Medical Oncology, Adelaide Cancer
Center, Adelaide, Australia; Medical Oncology Department, Hospital Universitario 12 de Octubre (CIBERONC), Madrid, Spain;
Medical Oncology, Iuliu Hatieganu University of Medicine and Pharmacy, Ion Chiricuta Institute of Oncology, Cluj-Napoca,
Romania; Department of Oncology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, South Korea;
Department of Oncology, Tampere University Hospital, Tampere, Finland; Eisai Europe Ltd., Hatfield, United Kingdom; Eisai
Inc., Woodcliff Lake, NJ; Yonsei Cancer Center, Yonsei University Health System, Seoul, South Korea
Background: LEN 18 mg + EVE 5 mg is approved for advanced RCC following anti-angiogenic
therapy. Study 218 was a phase II study evaluating LEN 14 mg vs LEN 18 mg, both in combination
with EVE 5 mg, for the treatment of clear cell RCC following treatment with a VEGF-targeted
therapy. We have previously reported that the LEN 14 mg arm did not demonstrate noninferiority
vs the LEN 18 mg arm for objective response rate (ORR) as of wk 24 by investigator assessment, the
primary endpoint of the study. In this exploratory analysis of Study 218 data, we evaluated the
efficacy of LEN 14 mg vs LEN 18 mg, both in combination with EVE 5 mg, per IIR assessment and by
prior ICI status per investigator assessment. Methods: Pts with measurable clear cell RCC (1 prior
VEGF-targeted therapy; prior PD-1/PD-L1 therapy permitted) were randomly assigned 1:1 to LEN
14 mg or 18 mg (starting dose) + EVE 5 mg daily. 115 pts in the LEN 14 mg arm were titrated to LEN
18 mg at cycle 2 as they did not experience intolerable grade 2 or any grade $3 TEAEs requiring
dose reduction within cycle 1. We analyzed ORR and PFS by IIR per RECIST v1.1; additionally, efficacy
endpoints (ORR, PFS, and OS) were analyzed by investigator assessment per RECIST v1.1 by prior
ICI status. Results: 311 pts (LEN 14 mg arm, n=156; LEN 18 mg arm, n=155) were included in the
efficacy analysis and 341 pts (LEN 14 mg arm, n=173; LEN 18 mg arm, n=168) were included in the
summary safety analysis. ORR by IIR (LEN 14 mg arm: 39.7%, 95% CI 32.1–47.4; LEN 18 mg arm:
38.7%, 95% CI 31.0–46.4) was similar between treatment arms. PFS by IIR was numerically longer
in the LEN 18 mg arm (median 12.9 mos, 95% CI 9.2–17.1) vs the LEN 14 mg arm (median 11.0 mos,
95% CI 9.3–12.9). OS was numerically longer in the LEN 18 mg arm (median not evaluable [NE], 95%
CI 23.8–NE) vs the LEN 14 mg arm (median 27.0 mos, 95% CI 18.3-NE) (previously reported). In 82
pts with prior ICI, for the LEN 14 mg (n=43) vs 18 mg (n=39) arms (95% CI): ORR was 30.2%
(17.2–46.1) vs 51.3% (34.8–67.6) by investigator assessment, respectively; median PFS was 12.0
mos (8.9–16.7) vs 12.9 mos (8.4–NE) by investigator assessment, respectively; and median OS was
17.1 mos (10.6–NE) vs 18.0 mos (13.1–NE), respectively. Endpoints were generally numerically
improved in the LEN 18 mg arm in pts without prior ICI (data will be presented). As previously
reported, the safety profile was similar in both treatment arms: 71.7% of pts in the LEN 14 mg arm
and 76.8% of pts in the LEN 18 mg arm had grade 3/4 TEAEs. Conclusions: ORR was similar
between treatment arms and PFS was numerically longer in the LEN 18 mg arm per IIR. Efficacy
outcomes were generally numerically improved for the LEN 18 mg arm compared with the LEN
14 mg arm, regardless of prior ICI. As previously reported, safety was similar in both treatment
arms. These results further support starting pts with RCC at the higher 18 mg dose of LEN + EVE
5 mg. Clinical trial information: NCT03173560. Research Sponsor: This study was sponsored by
Eisai Inc., Woodcliff Lake, NJ, USA, and Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.
Inc., Kenilworth, NJ, USA.
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Nivolumab + cabozantinib (NIVO+CABO) versus sunitinib (SUN) for advanced renal cell
carcinoma (aRCC): Outcomes by sarcomatoid histology and updated trial results with
extended follow-up of CheckMate 9ER.
Robert J. Motzer, Toni K. Choueiri, Thomas Powles, Mauricio Burotto, Maria Teresa Bourlon, James J Hsieh, Marco Maruzzo,
Amishi Yogesh Shah, Cristina Suarez, Carlos H. Barrios, Martin Eduardo Richardet, Camillo Porta, Jeffrey C. Goh,
Yoshihiko Tomita, Jens Bedke, Joshua Zhang, Burcin Simsek, Christian Scheffold, Saurabh Gupta, Andrea B. Apolo;
Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber Cancer Institute and Harvard Medical School, Boston,
MA; Barts Cancer Centre, Queen Mary University of London, London, United Kingdom; Bradford Hill Clinical Research Center,
Santiago, Chile; Urologic Oncology Clinic, Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City,
DF, Mexico; Siteman Cancer Center, Washington University School of Medicine, St. Louis, MO; Medical Oncology Unit 1,
Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; MD Anderson Cancer Center, Houston, TX; Vall
d’Hebron Institute of Oncology (VHIO), Hospital Universitari Vall d´Hebron, Vall d´Hebron Barcelona Hospital Campus,
~ Lucas, PUCRS, Porto Alegre, Brazil; Fundacion Richardet Longo, Instituto Oncologico de
Barcelona, Spain; Hospital Sao
Cordoba, Cordoba, Argentina; University of Bari ‘A. Moro’, Bari, Italy; Royal Brisbane and Women’s Hospital, Herston and
University of Queensland, St. Lucia, QLD, Australia; Niigata University Graduate School of Medical and Dental Sciences,
Niigata, Japan; Eberhand Karls University Tübingen, Tübingen, Germany; Bristol Myers Squibb, Princeton, NJ; Exelixis, Inc.,
Alameda, CA; National Cancer Institute, National Institutes of Health, Bethesda, MD
Background: First-line NIVO+CABO met primary and secondary efficacy endpoints by improving
progression-free survival (PFS; HR 0.51, P , 0.0001), overall survival (OS; HR 0.60, P = 0.0010), and
objective response rate (ORR; 55.7% vs 27.1%; P , 0.0001) vs SUN in patients (pts) with aRCC in
CheckMate 9ER (Choueiri et al. ESMO 2020). Efficacy benefits with NIVO+CABO vs SUN were
consistent across prespecified subgroups including by IMDC risk group, and regardless of tumor
PD-L1 expression (database lock for primary analysis, March 30, 2020). Updated analyses are
needed to establish durability of benefit with first-line NIVO+CABO and assess outcomes in aRCC
pts with sarcomatoid features (sRCC)—an aggressive histologic subtype associated with poor
prognoses. Methods: In this phase III open-label trial, adults with confirmed aRCC (with a clear cell
component including those with sRCC) were randomized 1:1 (stratified by IMDC risk score, tumor
PD-L1 expression, geographic region) to NIVO 240 mg IV Q2W + CABO 40 mg PO QD vs SUN 50 mg
PO (4 weeks of 6-week cycles). The primary endpoint was RECIST v1.1-defined PFS by blinded
independent central review (BICR) in all randomized (intent-to-treat [ITT]) pts; secondary endpoints included OS, ORR by BICR, and safety. Pts with and without sRCC were identified by local
pathology report, and outcomes in these pts were evaluated via prespecified supportive subset
analyses. Results: The presence of sRCC was assessed in ITT pts (N = 651) at enrollment. Overall,
75 (11.5%) pts had sRCC and 557 (85.6%) did not; sRCC status was not reported in 19 pts (2.9%).
Overall, 34 vs 41 pts with sRCC were randomized to NIVO+CABO vs SUN, respectively. At a median
follow-up of 18.1 months, NIVO+CABO improved PFS, OS, and ORR in sRCC pts vs SUN (Table).
Notable PFS, OS, and ORR benefits were observed with NIVO+CABO vs SUN in the subgroup of pts
without sRCC. Median PFS was doubled, the risk of death was lower, and ORR was consistently
higher with NIVO+CABO vs SUN regardless of sarcomatoid status. Key updated PFS, OS, response,
and safety outcomes in the ITT population and in pts with and without sRCC will be reported with
additional follow-up based on a September 10, 2020 database lock. Conclusions: NIVO+CABO
demonstrated improved efficacy and prolonged survival vs SUN in previously untreated aRCC pts
regardless of sarcomatoid status. Updated results with extended follow-up will assess the durability of outcomes in this trial. Clinical trial information: NCT03141177. Research Sponsor: Bristol
Myers Squibb.

PFS HR (95% CI)
Median PFS, months
OS HR (95% CI)
Median OS, months
ORR, % (95% CI)

With sRCC

Without sRCCa

NIVO+CABO
SUN
n = 34
n = 41
0.39 (0.22–0.70)
10.9
4.2
0.36 (0.16–0.82)
NR
19.7
55.9 (37.9–72.8)
22.0 (10.6–37.6)

NIVO+CABO
SUN
n = 279
n = 278
0.54 (0.43–0.69)
17.7
9.4
0.68 ( 0.48–0.95)
NR
NR
56.6 (50.6–62.5)
28.4 (23.2–34.1)

a

Pts assessed for sRCC and were negative.
NR, not reached.
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Nivolumab plus ipilimumab in patients with advanced non-clear cell renal cell carcinoma
(nccRCC): Safety and efficacy from CheckMate 920.
Scott S. Tykodi, Lucio N. Gordan, Robert S. Alter, Edward Arrowsmith, Michael Roger Harrison, Ivor John Percent, Rakesh Singal,
Peter J. Van Veldhuizen, Daniel J. George, Thomas E. Hutson, Joshua Zhang, Jesus Zoco, Jennifer L. Johansen,
Arash Rezazadeh Kalebasty; University of Washington, Seattle, WA; Florida Cancer Specialists North / Sarah Cannon Research
Institute, Gainesville, FL; John Theurer Cancer Center, Hackensack University Medical Center, Hackensack, NJ; Sarah Cannon
Research Institute, Tennessee Oncology, PLLC, Chattanooga, TN; Duke Cancer Institute Center for Prostate and Urologic
Cancers, Duke University, Durham, NC; Florida Cancer Specialists, Port Charlotte, FL; Sylvester Comprehensive Cancer Center,
Miami, FL; University of Rochester Medical Center, Rochester, NY; Texas A&M College of Medicine, Bryan, TX; Bristol Myers
Squibb, Princeton, NJ; Syneos Health, Braine L’alleud, Belgium; Norton Cancer Institute, Louisville, KY
Background: The long-term efficacy and tolerability of nivolumab (NIVO) 3 mg/kg + ipilimumab
(IPI) 1 mg/kg Q3W 3 4 doses followed by NIVO 3 mg/kg Q2W for previously untreated advanced
RCC (aRCC) demonstrated in the registrational CheckMate 214 clinical trial was based on patients
(pts) with a predominantly clear cell component. CheckMate 920 (NCT02982954) is a US
community-based, multi-arm, phase IIIb/IV clinical trial of NIVO+IPI treatment in pts with previously untreated aRCC and clinical features mostly excluded from phase III trials. Here, we present
the safety and efficacy results for the cohort of pts with nccRCC from CheckMate 920, a patient
population with a poor prognosis and without a definitive effective treatment. Methods: Pts with
previously untreated advanced/metastatic nccRCC, Karnofsky performance status $ 70%, and
any International Metastatic Renal Cell Database Consortium risk received NIVO 3 mg/kg + IPI 1
mg/kg (NIVO3+IPI1) Q3W 3 4 doses followed by NIVO 480 mg Q4W for # 2 years or until disease
progression/unacceptable toxicity. The primary endpoint was incidence of any-causality grade $ 3
immune-mediated adverse events (imAEs) within 100 days of last dose of study drug. Key
secondary endpoints: progression-free survival (PFS) and objective response rate (ORR) by
RECIST v1.1 (both per investigator), duration of response (DOR), and time to response (TTR).
Exploratory endpoints included overall survival (OS). Results: Of 52 treated pts with nccRCC,
69.2% were men; median age was 64 years (range, 23–86), and 28.8% had sarcomatoid features.
Histological subtypes were papillary (34.6%), chromophobe (13.5%), translocation associated
(3.8%), collecting duct (3.8%), renal medullary (1.9%), or unclassified (42.3%). With 24.1 months
minimum follow-up, median duration of therapy (range) was 3.5 months (0.0–25.8) for NIVO and
2.1 months (0.0–3.9) for IPI. Median (range) number of doses received was 4.5 (1–28) for NIVO and
4.0 (1–4) for IPI. No grade 5 imAEs occurred. Grade 3–4 imAEs (n = 52) by category were diarrhea/
colitis (7.7%), rash (5.8%), nephritis and renal dysfunction (3.8%), hepatitis (1.9%), adrenal
insufficiency (1.9%), and hypophysitis (1.9%). ORR (n = 46) was 19.6% (95% CI, 9.4–33.9). Two
pts achieved complete response (papillary, n = 1; unclassified pathology, n = 1), 7 achieved partial
response (papillary, n = 4; unclassified pathology, n = 3), and 17 pts had stable disease. Median TTR
was 2.8 months (range, 2.1–4.8). Median DOR was not reached (range, 0.03+–27.8+); 8 of 9
responders remain without reported progression. Median PFS (n = 52) was 3.7 months (95% CI,
2.7–4.6). Median OS (n = 52) was 21.2 months (95% CI, 16.6–not reached). Conclusions: In pts with
previously untreated nccRCC, a population with high unmet medical need, treatment with
NIVO3+IPI1 Q3W followed by NIVO 480 mg Q4W showed no new safety signals, and encouraging
antitumor activity. Clinical trial information: NCT02982954. Research Sponsor: Bristol Myers
Squibb.
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Activity and safety of cabozantinib (cabo) in brain metastases (BM) from metastatic renal cell
carcinoma (mRCC): An international multicenter study.
Laure Hirsch, Nieves Martinez Chanza, Subrina Farah, Ronan Flippot, Nityam Rathi, Katharine Collier, Guillermo de Velasco,
Emmanuel Seront, Benoit Beuselinck, Wenxin Xu, Isaac Alexander Bowman, Elaine Tat Lam, Hannah Elizabeth Dzimitrowicz,
Yousef Zakharia, Rana R. McKay, Mehmet Asim Bilen, Laurence Albiges, Wanling Xie, Lauren C Harshman, Toni K. Choueiri;
Department of Medical Oncology, Cochin Hospital, Paris Descartes University, AP-HP, CARPEM, Immunomodulatory Therapies
Multidisciplinary Study Group (CERTIM), Paris, France; Medical Oncology Department, Jules Bordet Institute, Université Libre
de Bruxelles, Brussels, Belgium; Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA; Department of Medical
Oncology, Gustave Roussy, Villejuif, France; University of Utah Huntsman Cancer Institute, Salt Lake City, UT; Division of
Medical Oncology, Department of Internal Medicine, College of Medicine, The Ohio State University Comprehensive Cancer
Center, Columbus, OH; Medical Oncology Department, Hospital Universitario 12 de Octubre, Madrid, Spain; Institut Roi Albert
II, Department of Medical Oncology, Saint Luc University Hospital, Brussels, Belgium; Leuven Cancer Institute, Universitaire
Ziekenhuizen, Leuven, Belgium; Beth Israel Deaconess Medical Center, Boston, MA; UT Southwestern Medical Center, Dallas,
TX; Univ of Colorado Cancer Ctr, Aurora, CO; Duke Cancer Institute, Duke University Medical Center, Durham, NC; University of
Iowa and Holden Comprehensive Cancer Center, Iowa City, IA; Moores Cancer Center at UC San Diego Health, San Diego, CA;
Winship Cancer Institute of Emory University, Atlanta, GA
Background: Cabo shows robust clinical activity in mRCC. Patients (pts) with BM have been
underrepresented in clinical trials and effective systemic therapy is lacking. We retrospectively
characterized the clinical activity and toxicity of cabo in pts with BM from RCC. Methods:
Consecutive medical records from mRCC pts with BM treated with cabo monotherapy across
15 institutions were reviewed. Pts were grouped by radiologic presence (cohort 1) or absence
(cohort 2) of progressing intracranial metastases. Brain-directed local therapy was allowed but
radiological confirmation of intracranial progression at cabo start was required in cohort 1.
Radiological response rate was investigator-assessed by modified RECIST 1.1 for intracranial
and RECIST 1.1 for extracranial responses. Time to treatment failure (TTF) and overall survival
(OS) were estimated by Kaplan-Meier. Results: We identified 69 pts with BM from RCC, 25 (36%) in
cohort 1 and 44 (64%) in cohort 2. Majority were IMDC intermediate/poor (87%) and received cabo
as $2nd line (75%). Median time from mRCC diagnosis to BM was 19.1 months (mos) (IQR 4.4-39.5).
Overall, median number of BM was 3 (range 1-27) and median size of largest lesion was 1.2 cm
(range 0.2-6.6) with frontal (62%) and parietal (48%) as the most frequent localizations. Prior
brain directed therapy was used in 65% and 93% of pts in cohort 1 and 2 respectively. Median
follow-up after cabo initiation was 11 mos (range 4-72). Twenty three percent of pts remained on
therapy while 52% discontinued for progression and 9% for toxicity. Intracranial response rate
was 61% (95%CI 39%-80%), with 3 complete responses, for cohort 1 and 57% (95%CI 41%-72%)
for cohort 2. Only 10% (n = 7) had intracranial progression as best response. For cohort 1,
extracranial response was 52% (95%CI 31%-72%), median TTF was 9.9 mos (95%CI 5.9-14.0) and
OS was 14.7 mos (95%CI 7.7-23.0). For cohort 2, extracranial response was 41% (95%CI 26%57%), TTF was 9.0 mos (95%CI 4.6-11.4) and OS was 14.1 mos (95%CI 11.0-22.0). Most common
adverse events were fatigue (77%) and diarrhea (46%). Eight pts received concomitant braindirected treatment during cabo therapy without neurological toxicities. Conclusions: Cabo shows
significant intracranial activity and acceptable safety profile in pts with BM from RCC. Research
Sponsor: None.

Best intracranial response*, n (%)
Complete response
Partial response
Stable disease
Progressive disease
Intracranial response rate*, % (95%CI)

Cohort 1
(n = 25)

Cohort 2
(n = 44)

3 (13)
11 (48)
7 (30)
2 (9)
61% (39%-80%)

0 (0)
24 (57)
13 (31)
5 (12)
57% (41%-72%)

* 4 pts excluded as BM , 5 mm
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Phase II trial of stereotactic ablative radiation (SAbR) for oligometastatic kidney cancer.
Raquibul Hannan, Michael Christensen, Liliana Robles, Alana Christie, Aurelie Garant, Neil Bipinchandra Desai,
Hans J. Hammers, Waddah Arafat, Isaac Alexander Bowman, Suzanne Cole, Kevin Dale Courtney, Solomon L. Woldu,
Aditya Bagrodia, Vitaly Margulis, Jeffrey A Cadeddu, Hak Choy, David Sher, James Brugarolas; University of Texas
Southwestern Medical Center, Dallas, TX; Laval University, Montreal, QC, Canada; UT Southwestern Medical Center, Dallas, TX;
UT Southwestern Kidney Cancer Program, Dallas, TX; University of Wisconsin, Madison, WI; The University of Texas
Southwestern Medical Center, Dallas, TX; University of Texas Southwestern, Dallas, TX
Background: Stereotactic ablative radiotherapy (SAbR) is a promising treatment option for
selected oligometastatic renal cell carcinoma (RCC) patients that can provide longitudinal disease
control while preserving quality of life. Retrospective data have shown a local control (LC) rate
greater than 90% and longitudinal disease control of over a year without systemic therapy.
However, prospective validation of SAbR for oligometastatic RCC is lacking. In this prospective
phase II single arm trial, we evaluated the impact of SAbR on freedom from systemic therapy
(FFST). Methods: Treatment naı̈ve patients with RCC confirmed by pathology and radiographic
evidence of three or fewer extracranial metastases received SAbR with curative intent to all
measurable sites of disease. Follow-up included radiographic imaging at three-month intervals to
assess disease control. The primary endpoint was FFST defined as time from SAbR to the initiation
of systemic therapy. Secondary endpoints included LC, modified progression-free survival (mPFS)
(time from first SAbR to progression not amenable to further SAbR), PFS on subsequent systemic
therapy, cancer-specific survival (CSS), overall survival (OS), toxicity and health-related quality of
life (QOL) indices as measured with EQ-5D-5L and FACT-G. A Wilcoxon signed-rank test was used to
evaluate the QOL indices. Results: The trial completed accrual with the enrollment of 23 patients
who received SAbR to a total of 38 sites. At a median follow-up of 12 months (interquartile range
1.8-16), 1-year FFST was 87% (95% CI: 56%-96%). The 1-year mPFS was 79% (95% CI:49%-93%),
while the median mPFS has not yet been reached. Three patients had disease progression at
individual time points of 3.5, 4.0, and 12 months. One of these patients developed brain metastases
that were controlled with gamma knife radiosurgery without initiating systemic therapy. The LC,
CSS, and OS were 100% (38/38), 100% (23/23), and 95% (22/23), respectively. When compared to
baseline, no significant decline in QOL was detected. Three patients experienced treatment-related
grade 1 toxicity; no $grade 2 toxicities were reported. One patient died of an unrelated cause.
Conclusions: SAbR is a safe and effective treatment for oligometastatic RCC that can provide
longitudinal disease control and preserve quality of life. These data support further evaluation of
SAbR for oligometastatic RCC in a randomized study. Clinical trial information: NCT02956798.
Research Sponsor: UT Southwestern.
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A phase II study of sitravatinib (Sitra) in combination with nivolumab (Nivo) in patients (Pts)
undergoing nephrectomy for locally-advanced clear cell renal cell carcinoma (accRCC).
Jose A. Karam, Pavlos Msaouel, Surena F. Matin, Matthew T Campbell, Amado J. Zurita, Amishi Yogesh Shah,
Ignacio Ivan Wistuba, Cara L. Haymaker, Enrica Marmonti, Dzifa Yawa Duose, Edwin R. Parra, Luisa Maren Solis,
Caddie Laberiano, Marisa Lozano, Alice Abraham, Max Hallin, Peter Olson, Hirak Der-Torossian, Nizar M. Tannir,
Christopher G. Wood; The University of Texas MD Anderson Cancer Center, Houston, TX; Department of Genitourinary
Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX; Department of Translational Molecular
Pathology, The University of Texas MD Anderson Cancer Center, Houston, TX; Department of Urology, The University of Texas
MD Anderson Cancer Center, Houston, TX; Mirati Therapeutics, San Diego, CA; Mirati Therapeutics, Inc., San Diego, CA
Background: Sitra is a spectrum-selective receptor tyrosine kinase inhibitor (TKI) that targets TAM
receptors (TYRO3, AXL, MERTK), VEGFR2, c-Kit, and MET. These receptors regulate several
immune suppressive cell types in the tumor microenvironment, including M2-polarized macrophages, MDSCs, and T regulatory cells, which are implicated in resistance to checkpoint inhibitors.
ccRCC is characterized by upregulation of VEGF and overexpression of MET and AXL. Sitra may
combine effectively with immune checkpoint inhibition to augment antitumor activity in ccRCC.
About 39% of patients with accRCC who receive surgery with curative intent relapse representing
an unmet need in this setting. Together these data support the evaluation of neoadjuvant sitra with
nivo in accRCC. Methods: This phase II study (NCT03680521) evaluated sitra and nivo in pts with
locally- advanced ccRCC who were candidates for curative nephrectomy. Single-agent sitra
(120 mg) was administered daily (QD) for 2 weeks, with nivo (240 mg intravenously Q2W) added
to sitra for 4-6 weeks. A plan for potential dose de-escalation was implemented using a modified
toxicity probability interval method with a maximum toxicity of 20% at the tolerated dose. Pts
underwent pathology/tissue evaluation at 3 timepoints: biopsy prior to treatment, biopsy prior to
the addition of nivo, and nephrectomy specimen evaluation at time of nephrectomy. The primary
endpoint was objective response (RECIST 1.1); secondary endpoints included safety, PK, and
correlative immune effects (selected protein and gene expression and immune cell populations).
Results: A total of 20 pts were evaluated for safety (95% had T3 or higher stage tumors, 65% with
baseline hypertension). Dose-limiting toxicities (DLTs) led to a dose de-escalation, resulting in 7 pts
treated at 120 mg QD sitra and 13 pts treated at 80 mg QD. DLTs included grade 3 (Gr3)
hypertension (n=6); deep vein thrombosis and pulmonary embolism (Gr3) were observed in 1
additional pt. Median duration of sitra treatment was 6.3 weeks at the 80 mg dose and 7.1 weeks at
the 120 mg dose. With a median follow-up of 9.4 months after initiation of systemic therapy, no pts
have relapsed. In 17 pts evaluable for efficacy, the investigator-assessed confirmed ORR was 11.8%,
including 2 PRs (33.3% ORR in pts who received 120 mg sitra). No pts experienced progressive
disease while on therapy. Median DFS was not reached. There was 1 delayed surgery due to nivorelated thyroiditis that resolved. Reported TRAEs: Gr1/Gr2 in 55% of pts (dysphonia 50%, fatigue
45%, diarrhea 40%, hypertension 30%, increased ALT 30%), Gr3 in 45% of pts (hypertension
30%). There were no Gr4/Gr5 TRAEs. Correlative blood and tissue analyses will be presented.
Conclusions: The combination of sitra and nivo is clinically active with a manageable safety profile
as a neoadjuvant therapy for accRCC. Clinical trial information: NCT03680521. Research Sponsor:
Mirati Therapeutics, Inc.
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Patterns of progression in patients treated with nivolumab plus ipilimumab (NIVO+IPI) versus
sunitinib (SUN) for first-line treatment of advanced renal cell carcinoma (aRCC) in CheckMate
214.
Nizar M. Tannir, Robert J. Motzer, Laurence Albiges, Elizabeth R. Plimack, Saby George, Thomas Powles, Frede Donskov,
Brian I. Rini, Viktor Grünwald, Hans J. Hammers, Toni K. Choueiri, Howard Gurney, Scott S. Tykodi, Camillo Porta,
Mauricio Burotto, Yoshihiko Tomita, Chung-Wei Lee, Chad Tang, David F. McDermott, Rana R. McKay; UT MD Anderson Cancer
Center, Houston, TX; Memorial Sloan Kettering Cancer Center, New York, NY; Department of Cancer Medicine, Institut
Gustave Roussy, Villejuif, France; Fox Chase Cancer Center, Philadelphia, PA; Roswell Park Cancer Institute, Buffalo, NY; Barts
Cancer Institute, Queen Mary University of London, London, United Kingdom; Aarhus Univ Hosp, Aarhus, Denmark;
Vanderbilt-Ingram Cancer Center, Nashville, TN; University Hospital Essen, Essen, Germany; UT Southwestern Kidney Cancer
Program, Dallas, TX; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA; Westmead Hospital and
Macquarie University, Sydney, NSW, Australia; University of Washington, Seattle, WA; University of Bari ‘A. Moro’, Bari, Italy;
Bradford Hill Clinical Research Center, Santiago, Chile; Niigata University Graduate School of Medical and Dental Sciences,
Niigata, Japan; Bristol Myers Squibb, Princeton, NJ; University of Texas MD Anderson Cancer Center, Houston, TX; Beth Israel
Deaconess Medical Center, Dana-Farber/Harvard Cancer Center, Boston, MA; University of California San Diego, Moores
Cancer Center, La Jolla, CA
Background: First-line NIVO+IPI demonstrates superior survival and response benefits in intentto-treat (ITT) patients (pts) with aRCC after long-term follow-up in the phase 3 CheckMate 214 trial.
Data are scarce on tumor relapse and patterns of disease progression with immuno-oncology
agents in this setting. This exploratory analysis of CheckMate 214 characterizes patterns of
progression with NIVO+IPI vs SUN with 4 years minimum follow-up. Methods: Pts with clear cell
aRCC were randomized to NIVO+IPI Q3W34 followed by NIVO monotherapy Q2W, or SUN
QD34 weeks (6-week cycle). Patterns of progression were characterized in ITT pts and analyzed
post hoc using descriptive statistics. Progression patterns were defined by $ 20% target lesion
growth (T), unequivocal progression of nontarget lesions (NT), and new lesion(s) (NL). Response
and progression were assessed per independent radiology review committee via RECIST v1.1.
Results: Radiographic progression (RP) was documented in 299/550 (54.4%) ITT pts with
NIVO+IPI vs 289/546 (52.9%) with SUN. Among ITT pts with a confirmed response (objective
response = 215/550 [39.1%, NIVO+IPI] vs 177/546 [32.4%, SUN]), 71/215 (33.0%) vs 84/177
(47.5%) pts experienced post-response RP with NIVO+IPI vs SUN; 8/59 (13.6%) vs 3/14 (21.4%)
progressed after complete response, and 63/156 (40.4%) vs 81/163 (49.7%) progressed after
partial response, respectively. The pattern of RP differed between arms (Table). With NIVO+IPI,
106/299 (35.5%) RPs resulted from NL only vs 74/289 (25.6%) with SUN, and this differential was
more pronounced in pts with an initial confirmed response (36/71 [50.7%] vs 23/84 [27.4%]). Most
NL-only RPs in initial responders occurred in a single organ (34/36 [94.4%] for NIVO+IPI; 20/23
[87.0%] for SUN) with the most common being lymph nodes (11/34 [32.4%]), brain (8/34 [23.5%]),
and lung (5/34 [14.7%]) with NIVO+IPI, and lymph nodes (7/20 [35.0%]), brain (4/20 [20.0%]) and
adrenal gland (3/20 [15.0%]) with SUN. Additional progression details, baseline characteristics,
and key efficacy outcomes in progressors will be reported. Conclusions: Differential patterns of
tumor relapse and disease progression were observed after long-term follow up of patients treated
with NIVO+IPI vs SUN in CheckMate 214. NL-only progression occurred more often with NIVO+IPI
vs SUN, in particular in the subset of pts who progressed post-response. These patterns may have
therapeutic implications. Clinical trial information: NCT02231749. Research Sponsor: Bristol Myers
Squibb.
Pts w/ RP, n (%)
NIVO+IPI; all
N = 299
SUN; all
N = 289
NIVO+IPI;
post-response
N = 71
SUN;
post-response
N = 84

T only
71 (23.7)

NT only
27 (9.0)

NL only
106 (35.5)

Mixed
71 (23.7)

Unassigned
24 (8.0)

75 (26.0)

33 (11.4)

74 (25.6)

86 (29.8)

21 (7.3)

14 (19.7)

12 (16.9)

36 (50.7)

5 (7.0)

4 (5.6)

31 (36.9)

3 (3.6)

23 (27.4)

22 (26.2)

5 (6.0)

Mixed column includes T+NT, T+NL, NT+NL, and T+NT+NL.
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Health-related quality-of-life outcomes from a phase II open-label trial of two different starting
doses of lenvatinib in combination with everolimus for treatment of renal cell carcinoma
following one prior VEGF-targeted treatment.
Cristiane Decat Bergerot, Sun Young Rha, Sumanta K. Pal, Piotr Koralewski, Daniil Stroyakovskiy, Boris Alekseev,
Francis Parnis, Daniel Castellano, Jae-Lyun Lee, Kaisa Sunela, Tudor Ciuleanu, Daniel Yick Chin Heng, Hilary Glen,
Jinyi Wang, Lee Bennett, Janice Pan, Karen O’Hara, Javier Puente; Centro de Cancer de Brasilia, Brasilia, Brazil; Yonsei
Cancer Center, Yonsei University Health System, Seoul, South Korea; Department of Medical Oncology & Therapeutics, City of
Hope Comprehensive Cancer Center, Duarte, CA; Szpital Specjalistyczny Ludwika Rydygiera, Krakow, Poland; Moscow City
Oncology Hospital #62 of Moscow Healthcare Department, Moscow, Russian Federation; Research Oncology Institute,
Tomsk, Russian Federation; University of Adelaide, Adelaide, Australia; 12 de Octubre University Hospital, Madrid, Spain; Asan
Medical Center and University of Ulsan College of Medicine, Seoul, South Korea; Department of Oncology, Tampere
University Hospital, Tampere, Finland; Prof. Dr. Ion Chiricuta Institute Of Oncology, Cluj-Napoca, Romania; Tom Baker Cancer
Center, University of Calgary, Calgary, AB, Canada; Medical Oncology, Beatson West of Scotland Cancer Center, Glasgow,
United Kingdom; RTI Health Solutions, Research Triangle Park, NC; Eisai, Woodcliff Lake, NJ; Eisai Europe Ltd., Hatfield, United
Kingdom; Hospital Universitario Clı́nico San Carlos, Madrid, Spain
Background: Renal cell carcinoma (RCC) is the most common type of kidney cancer, constituting
80% to 85% of primary renal neoplasms. Preserving health-related quality of life (HRQOL) is an
important goal during RCC treatment, but HRQOL analyses in prospective clinical trials in RCC are
limited. We report changes in HRQOL, a secondary endpoint of this phase II trial. Methods: HRQOL
data were collected during a multicenter, randomized, open-label phase II study comparing the
safety and efficacy of two different starting doses of lenvatinib (18 mg vs. 14 mg daily [QD]) in
combination with everolimus (5 mg QD), following one prior vascular endothelial growth factor–
targeted treatment (NCT03173560). HRQOL was measured using three different instruments,
including the FKSI-DRS, EORTC QLQ-C30, and EQ-5D-3L. Change from baseline HRQOL was
assessed using linear mixed-effects models. Deterioration events for time to deterioration
(TTD) analyses were defined using established thresholds for minimally important differences
in the change from baseline for each scale (i.e., 10 points for EORTC, 3 points for FKSI-DRS, 0.08
points for EQ-5D index, and 10 points for EQ-VAS). The distribution of TTD and median TTD for each
treatment arm were estimated using the Kaplan-Meier method. Results: Baseline characteristics,
including baseline scores of the 343 participants randomly assigned to 14 mg QD lenvatinib (n = 172)
and 18 mg QD lenvatinib (n = 171), were well balanced. The average scores for the 18 mg QD group
were generally higher, with lower symptom severity than the 14 mg QD group. The least squares
mean estimates for change from baseline were favorable for the 18 mg QD group over the 14 mg QD
group for the FKSI-DRS and most EORTC QLQ-C30 scales; however, the differences between
treatments did not exceed the minimally important difference for clinical significance. Both study
arms showed an increase diarrhea severity. Median TTD was longer among participants in the
18 mg QD group than those in the 14 mg QD group for most scales. Conclusions: In most scales,
participants who received an 18 mg QD lenvatinib starting dose had better HRQOL and longer time
to deterioration than those who received a 14 mg QD starting dose. These findings suggest that the
approved treatment regimen of an 18 mg starting dose of lenvatinib in combination with everolimus remains favorable for RCC treatment, following one prior vascular endothelial growth
factor–targeted treatment. Clinical trial information: NCT03173560. Research Sponsor: Eisai Inc.
and Merck & Co Inc.

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

RENAL CELL CANCER
315

Poster Session

Safety and efficacy outcomes with nivolumab plus ipilimumab in patients with advanced renal
cell carcinoma and low Karnofsky performance status: Results from the CheckMate 920 trial.
Thomas E. Hutson, Bradley Curtis Carthon, Jeffrey Yorio, Sunil Babu, Heidi Ann McKean, Ivor John Percent, Scott S. Tykodi,
Michael Roger Harrison, Joshua Zhang, Jesus Zoco, Jennifer L. Johansen, Daniel J. George; Texas A&M College of Medicine,
Bryan, TX; Emory University Hospital Midtown, Atlanta, GA; Texas Oncology, Austin, TX; Fort Wayne Medical Oncology and
Hematology, Fort Wayne, IN; Avera Medical Group Oncology & Hematology, Sioux Falls, SD; Florida Cancer Specialists, Port
Charlotte, FL; University of Washington, Seattle, WA; Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke
University, Durham, NC; Bristol Myers Squibb, Princeton, NJ; Syneos Health, Braine L’alleud, Belgium
Background: Combination therapy with nivolumab + ipilimumab (NIVO+IPI) has demonstrated
long-term efficacy and tolerability for patients (pts) with previously untreated advanced renal cell
carcinoma (aRCC). Most pivotal clinical trials in pts with aRCC have excluded pts with low Karnofsky
performance status (KPS; , 70%). CheckMate 920 is a multi-arm, phase IIIb/IV, open-label clinical
trial of NIVO+IPI treatment in pts enrolled in a community practice setting with aRCC and a high
unmet medical need. We present safety and efficacy results for the cohort of pts with aRCC of any
histology and KPS 50%–60% from CheckMate 920 (NCT02982954). Methods: Pts with previously
untreated advanced/metastatic RCC and KPS 50%–60% received NIVO 3 mg/kg + IPI 1 mg/kg
Q3W 3 4 doses followed by 480 mg NIVO Q4W for # 2 years or until disease progression/
unacceptable toxicity. The primary endpoint was incidence of grade $ 3 immune-mediated adverse
events (imAEs) within 100 days of last dose of study drug. Key secondary endpoints included
progression-free survival (PFS) and objective response rate (ORR) by RECIST v1.1 (both per
investigator). Exploratory endpoints included overall survival (OS). Results: Of 25 treated pts
with KPS 50%–60%, 76% were men; median age was 67 years (range, 34–81). IMDC risk was
favorable in 0%, intermediate in 32%, and poor in 68% of pts; 84% had clear cell and 16% had nonclear cell RCC histology. With a minimum follow-up of 25 months, median duration of therapy (95%
CI) was 2.3 months (2.1–7.7) for NIVO and 2.1 months (2.1–2.1) for IPI. The median number of doses
(range) received was 4 (1–27) for NIVO and 4 (1–4) for IPI; 76% of pts received $ 4 NIVO doses and
68% received all 4 IPI doses. The only grade 3–4 imAEs by category were hepatitis (4.0%) and
adrenal insufficiency (4.0%). No grade 5 imAEs occurred. Overall, 4 (16%) pts discontinued due to
any-grade adverse events (n = 1 each for elevated AST, malignant neoplasm progression, back pain,
and acetabulum fracture). Of 18 evaluable pts, ORR was 33.3% (95% CI, 13.3–59.0); no pts had a
complete response and 6 had partial response. Median time to objective response was 4.5 months
(range, 2.5–24.7). Median duration of objective response was 20.6 months (range, 0.03+–24.2+).
Median PFS was 4.6 months (95% CI, 2.5–14.8). Median OS was 15.6 months (95% CI, 5.3–25.1).
Conclusions: NIVO+IPI demonstrated an acceptable safety profile and promising antitumor
activity in pts with previously untreated aRCC and KPS 50%–60%. The combination was tolerated
at a dose intensity similar to that observed in clinical trials conducted in pts with higher KPS
($ 70%). These data support the value of NIVO+IPI in pts who may not be considered ideal
candidates for this therapy and consequently may have limited treatment options. Clinical trial
information: NCT02982954. Research Sponsor: Bristol Myers Squibb.
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Effectiveness of first-line immune checkpoint inhibitors (ICI) in advanced non-clear cell renal
cell carcinoma (ccRCC).
Jeffrey Graham, Connor Wells, Shaan Dudani, Chun Loo Gan, Frede Donskov, Jae-Lyun Lee, Christian K. Kollmannsberger,
Sumanta K. Pal, Benoit Beuselinck, Aaron Richard Hansen, Scott A. North, Georg A. Bjarnason, Neeraj Agarwal,
Ravindran Kanesvaran, Lori Wood, Sebastien J. Hotte, Rana R. McKay, Toni K. Choueiri, Daniel Yick Chin Heng; University
of Manitoba, Winnipeg, MB, Canada; Queen’s University, Kingston, ON, Canada; Ottawa Hospital Cancer Center, University of
Ottawa, Ottawa, ON, Canada; Royal Melbourne Hospital, Melbourne, Australia; Aarhus University Hospital, Aarhus, Denmark;
Asan Medical Center and University of Ulsan College of Medicine, Seoul, South Korea; BC Cancer-Vancouver Centre,
Vancouver, BC, Canada; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte,
CA; Leuven Cancer Institute, Universitaire Ziekenhuizen, Leuven, Belgium; Division of Medical Oncology and Hematology,
Princess Margaret Cancer Centre, University Health Network, Toronto, ON, Canada; University of Alberta Cross Cancer
Institute, Edmonton, AB, Canada; Sunnybrook Research Institute, Toronto, ON, Canada; Huntsman Cancer Institute,
University of Utah, Salt Lake City, UT; National Cancer Centre Singapore, Singapore, Singapore; Dalhousie University, Halifax,
NS, Canada; Juravinski Cancer Centre, McMaster University, Hamilton, ON, Canada; University of California San Diego, Moores
Cancer Center, La Jolla, CA; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA; Tom Baker Cancer Center,
University of Calgary, Calgary, AB, Canada
Background: Immune checkpoint inhibitors (ICI) have demonstrated impressive activity in metastatic clear-cell renal cell carcinoma (ccRCC) and have become standard treatment options in this
setting. Data supporting the effectiveness of ICI based therapy in non-clear cell RCC (nccRCC) is
more limited. Methods: We performed a retrospective analysis using the International Metastatic
RCC Database Consortium (IMDC). Patients with nccRCC were classified into 3 groups based on
first-line therapy: ICI based therapy (in monotherapy or in combination), vascular endothelial
growth factor targeted therapy (VEGF-TT) monotherapy, or mammalian target of rapamycin
(mTOR) inhibitor monotherapy. Primary outcome was overall survival (OS). Secondary outcomes
were time to treatment failure (TTF) and objective response rate (ORR). We used Kaplan-Meier
method to compare OS and TTF between treatment groups and Cox proportional hazards models
to adjust for prognostic covariates. Results: We identified 1181 patients with nccRCC. In first-line,
78.2% received VEGF-TT, 15.8% mTOR inhibitors, and 5.5% ICI based therapy, of which 41.5% in
monotherapy, 30.8% doublet-ICIs and 27.7% an ICI combined with VEGF-TT. Median OS in the ICI
group was 28.6 months, compared to 19.2 and 12.6 in the VEGF-TT and mTOR groups, respectively.
Median TTF was 6.9 months vs. 5.1 and 3.9 and ORR was 25% vs. 17.8% and 5.8% in the ICI, VEGFTT and mTOR groups, respectively. After adjusting for IMDC risk group, histological subtype, and
age, the hazard ratio (HR) for OS was 0.58 (95% CI 0.35-0.94, p=0.03) for ICI vs. VEGF-TT and 0.48
(95% CI 0.29-0.80, p=0.005) for ICI vs. mTOR. Conclusions: In advanced nccRCC, first-line ICI
based treatment appears to be associated with improved OS compared to VEGF and mTOR
targeted therapy. These results need to be confirmed in prospective randomized trials. Research
Sponsor: None.

Histologic
subtype

Papillary
Chromophobe
Unclassified
Collecting
Duct
Translocation
Missing
IMDC group Favourable
Intermediate
Poor
First-line
therapy

VEGF targeted
therapy (N=924)
452 (50.0%)
115 (12.4%)
168 (18.2%)
19 (2.1%)

mTOR targeted
therapy (N=186)
112 (60.2%)
27 (14.5%)
25 (13.4%)
5 (2.7%)

39 (4.2%)
121 (13.1%)
181 (19.6%)
503 (54.4%)
240 (26.0%)
Sunitinib (n=632,
68.4%)
Pazopanib (n=171,
18.5%)
Sorafenib (n=72,
7.8%)
Savolitinib (n=16,
1.7%)
Cabozantinib (n=12,
1.3%)
Other (n=21, 2.3%)

5 (2.7%)
12 (6.5%)
20 (10.8%)
109 (58.6%)
57 (30.6%)
Temsirolimus (n=141,
75.8%)
Everolimus (n=45,
24.2%)

ICI based
therapy
(N=65)
26 (40.0%)
12 (18.5%)
16 (24.6%)
6 (9.2%)
4 (6.2%)
1 (1.5%)
14 (21.5%)
34 (52.3%)
17 (26.2%)
Nivo + Ipi (n=20,
30.8%)
Atezo + Bev
(n=14, 21.5%)
Nivo (n=13,
20.0%)
Pembro (n=13,
20.0%)
Other (n=5,
7.7%)
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Long-term survival outcomes of cytoreductive nephrectomy combined with targeted therapy
for metastatic renal cell carcinoma: A systematic review and individual patient data metaanalysis.
Stepan M. Esagian, Ioannis A. Ziogas, Dimitrios Kosmidis, Mohammad D. Hossain, Nizar M. Tannir, Pavlos Msaouel; Oncology
Working Group, Society of Junior Doctors, Athens, Greece; Jalalabad Ragib-Rabeya Medical College, Sylhet, Bangladesh;
Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX
Background: The role of cytoreductive nephrectomy (CN) in patients with metastatic renal cell
carcinoma (mRCC) treated with targeted therapy agents remains controversial. We used reconstructed individual patient data (IPD) to compare the long-term survival outcomes of CN combined
with targeted therapy vs. targeted therapy alone for mRCC. Methods: We performed a systematic
review of the literature using the MEDLINE, Scopus, and Cochrane Library databases (end-ofsearch date: July 21, 2020). We reconstructed the Kaplan-Meier curves and subsequently recuperated IPD for overall (OS), progression-free (PFS) and cancer-specific survival (CSS) from
individual studies. We performed one-stage random-effects frequentist and Bayesian metaanalyses of OS, PFS, and CSS using parametric and non-parametric estimates. We also
performed a subgroup analysis focusing on upfront CN and excluding patients with deferred
CN. The risk of bias was assessed using the ROBINS-I and RoB2 tools. Results: Fifteen studies
fulfilling our inclusion criteria were identified, including fourteen retrospective cohort studies and
one randomized controlled trial. No studies were found to be at critical risk of bias. A total of 3,990
patients were included, with 2,234 in the CN group and 1,756 in the non-CN group. Our frequentist
meta-analysis showed superior OS (HR = 0.58, 95% CI: 0.54-0.62, p,0.0001) and CSS (HR = 0.63,
95% CI: 0.53-0.75, p , 0.0001) in favor of CN. No clinically meaningful differences were observed
in the PFS between the two groups (HR = 0.90, 95% CI: 0.80-1.02, p=0.09). The OS benefit was also
observed in the upfront CN subgroup (HR = 0.70, 95% CI 0.63-0.78, p,0.001). Similar results were
obtained with non-parametric frequentist and Bayesian approaches (Table). Conclusions: The
combination of CN and targeted therapy for mRCC is associated with superior long-term survival
outcomes compared with targeted therapy alone. Careful patient selection based on prognostic
factors is required to achieve optimal outcomes. Research Sponsor: None.

Cox Proportional Hazards Model
Life Expectancy Difference (3 years)
Life Expectancy Ratio
(3 years)
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<
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<
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<
0.0001
<
0.0001
<
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Efficacy of VEGFR-TKI plus immune checkpoint inhibitor (ICI) in metastatic renal cell carcinoma
(mRCC) patients with favorable IMDC prognosis.
Chiara Ciccarese, Roberto Iacovelli, Emilio Bria, Giovanni Schinzari, Ernesto Rossi, Serena Astore, Maria Antonella Cannella,
Tatiana D’Angelo, Carlo Maria Cicala, Maria Grazia Maratta, Giampaolo Tortora; Fondazione Policlinico Universitario Gemelli
IRCCS, Rome, Italy; Fondazione Policlinico Agostino Gemelli IRCCS, Rome, Italy; Oncologia Medica, Comprehensive Cancer
Center, Fondazione Policlinico Universitario Agostino Gemelli–IRCCS, Università Cattolica del Sacro Cuore, Rome, Italy;
University Cattolica Del Sacro Cuore, Rome, Italy; Medical Oncology Fondazione Policlinico Universitario Agostino Gemelli
IRCCS, Rome, Italy; Fondazione Policlinico Universitario A. Gemelli-IRCCS-UOC Oncologia Medica, Rome, Italy
Background: Combinations of a PD-1/PD-L1 immune checkpoint inhibitor (ICI) with a VEGFR-TKI as
front-line/treatment-naı̈ve therapy significantly improve the outcome of metastatic renal cell
carcinoma (mRCC) patients. The benefit of these combinations is well evident in IMDC intermediate- and poor-risk population, while it is unclear in the subgroup of mRCC patients with favorable
prognosis. We performed a meta-analysis with the aim to evaluate whether the addition of ICIs to
VEGFR-TKIs is able to improve the outcome compared to VEGFR-TKIs alone in mRCC patients with
favorable IMDC prognosis. Methods: This meta-analysis searched MEDLINE/PubMed, the
Cochrane Library and ASCO Meeting abstracts for phase II or III randomized clinical trials (RCTs)
testing the combination of VEGFR-TKI+ICI in mRCC. Data extraction was conducted according to
the PRISMA statement. The hazard ratios (HRs) for PFS and OS with the relative 95% CIs were
extracted from each study. Summary HRs was calculated using random- or fixed-effects models,
depending on the heterogeneity of the included studies. Results: Three RCTs were selected for the
final analysis, with a total of 605 patients (306 treated with VEGFR-TKI+ICI combinations and 299
who received sunitinib in the control arms). The combination of VEGFR-TKI+ICI improved PFS
compared to sunitinib, with a 30% reduction of the risk of progression (fixed-effect, HR=0.70; p =
0.003). However, VEGFR-TKI+ICI combinations did not significantly prolong OS (fixed-effect; HR =
0.94; 95% CI 0.62–1.43; p = 0.77). Conclusions: Our analysis demonstrates a PFS benefit without
an OS advantage for VEGFR-TKI+ICI combinations as first-line therapy for mRCC patients with
favourable prognosis according to IMDC. Longer follow-up is required to definitely confirm the best
therapy for treatment-naı̈ve mRCC patients with favorable prognosis. Research Sponsor: None.
OS analysis of ICI+TKI combinations versus sunitinib in mRCC patients with favorable IMDC
prognosis.
Trial Design
Experimental
Trial
KEYNOTE426
JAVELIN
Renal 101
CheckMate
9ER
Total

Drug
Pembrolizumab
+ Axitinib
Avelumab +
Axitinib
Nivolumab +
Cabozantinib
~ICI+TKI
combinations

Control

Pts*
Pts*
(N)
Drug
(N)
138 Sunitinib 131

Jadad
score
3

PFS
OS
HR, 95%CI
HR, 95%CI
0.79 (0.57 – 1.09) 1.06 (0.60 – 1.86)

94

Sunitinib

96

3

0.62 (0.39 – 0.98) 0.81 (0.33 – 1.96)

74

Sunitinib

72

NA

0.62 (0.38 – 1.01) 0.84 (0.35 – 1.97)

/

0.94 (0.62 0.70 (0.56 1.43),
0.89),
p = 0.77
p = 0.003
Heterogeneity: Heterogeneity:
Chi2 = 0.99, df Chi2 = 0.36, df
= 2 (P = 0.61); I2 = 2 (P = 0.83);
I2 = 0%
= 0%

306 Sunitinib 229

* patients with favorable IMDC prognosis NA = not applicable
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Active therapy or best supportive care after disease progression to both nivolumab and
cabozantinib in metastatic renal cell carcinoma: The BEYOND study (Meet-Uro 19).
Roberta Giorgione, Daniele Santini, Marco Stellato, Umberto Basso, Davide Bimbatti, Valeria Emma Palmieri, Laura Doni,
Lorenzo Antonuzzo, Melissa Bersanelli, Sebastiano Buti, Ugo De Giorgi, Luca Galli, Andrea Sbrana, Raffaele Conca,
Claudia Carella, Emanuele Naglieri, Enrico Mini, Sandro Pignata, Giuseppe Procopio, Giandomenico Roviello; School of Human
Health Sciences, University of Florence, Florence, Italy; Department of Medical Oncology, University Campus Bio-Medico,
Rome, Italy; Department of Medical Oncology, Campus Bio-Medico University of Rome, Rome, Italy; Medical Oncology Unit 1,
Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Clinical Oncology Unit, Careggi Hospital,
University of Florence, Florence, Italy; Medical Oncology Unit, University Hospital of Parma, Parma, Italy; Istituto Scientifico
Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy; Medical Oncology Unit 2, Azienda OspedalieroUniversitaria Pisana, Pisa, Italy; Unit of Medical Oncology, Department of Onco-Hematology, IRCCS-CROB Referral Cancer
Center of Basilicata, Rionero in Vulture (PZ), Italy; Istituto Oncologico Giovanni Paolo II, Bari, Italy; Department of Health
Sciences, Section of Clinical Pharmacology and Oncology, University of Florence, Florence, Italy; Department of Urology and
Gynecology, Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Naples, Italy; Department of Medical Oncology,
Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy
Background: Nivolumab is approved in the second or further line of treatment for patients with
metastatic renal cell carcinoma (mRCC); cabozantinib is approved in a similar setting of patients.
Unfortunately, no evidence is currently available regarding the best treatment option after disease
progression to both nivolumab and cabozantinib. The aim of this study is to compare the treatment
choices after progression to nivolumab and cabozantinib including patients followed in best
supportive care (BSC) or active therapy. Methods: In this retrospective observational study,
we selected 42 patients from 8 Italian cancer centers. Enrolled patients had progressed to both
nivolumab and cabozantinib and subsequently referred to active treatment or BSC. Primary
endpoint of the study was the OS of patients on active treatment versus BSC. Secondary endpoints
were ORR, PFS and OS of patients on active treatment who received sorafenib versus everolimus.
Results: The median age was 65 years, 76.2% were male. The majority of patients had undergone
nephrectomy (78.6%), had clear cell histology (83%) and were at intermediate-poor risk at the
diagnosis (85.7%). The most frequent site of metastatic disease in the general population and in
patients referred to BSC was the lung (73.8% and 88.9%, respectively). For patients referred to
active treatment, the most frequent site of metastasis was bone (70.8%). Sunitinib (71.4%),
nivolumab (64.3%), and cabozantinib (54.7%) were the most commonly used drugs in the I, II and
III lines of treatment, respectively. After progression to both nivolumab and cabozantinib 42.9% of
patients were referred to BSC, while 57.1% received active treatment (28.6% everolimus, 16.7%
sorafenib, 4.8% sunitinib, 4.8% IL2-HD, 2.4% lenvatinib + everolimus). Median OS was 13 (95% CI:
4-NR) and 3 months (95% CI: 2-4) in patients on active treatment versus BSC (p=0.001). Patients
treated with sorafenib had better disease control when compared with those treated with everolimus (SD 71.4% versus 16.7%, PD 14.3% versus 58.3%; p=0.03), but no significant advantage in
terms of PFS (5 versus 3 months, 95% CI: 2-6 versus 2-5; p= 0.5) and OS (NR versus 13 months,
95% CI: 3-NR versus 2-NR; p=0.2) was observed. Conclusions: After treatment with both
nivolumab and cabozantinib, when possible, the choice of an active treatment seems to produce
an OS advantage when compared with BSC. However, although sorafenib seems to demonstrate
better results, we cannot indicate which is the drug of choice, as no significant advantage was
shown in terms of OS or PFS from the comparison between sorafenib and everolimus. The
limitations of this study are given by the size of the sample examined and its retrospective nature.
Further studies are needed to confirm whether active treatment choice is associated with
improved OS. Research Sponsor: None.
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Cabozantinib (Cabo) beyond progression improves survival in advanced renal cell carcinoma
patients: The CABEYOND study (Meet-Uro 21).
Giuseppe Procopio, Alessia Mennitto, Massimo Di Maio, Emma Zattarin, Marco Maruzzo, Ugo De Giorgi, Daniele Santini,
Sebastiano Buti, Chiara Casadei, Mariella Soraru’, Giuseppe Di Lorenzo, Carlo Messina, Claudia Mucciarini,
Giandomenico Roviello, Consuelo Buttigliero, Marco Stellato, Pierangela Sepe, Sandro Pignata, Filippo G. De Braud,
Elena Verzoni; Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Department of
Oncology, University of Turin, Ordine Mauriziano Hospital, Turin, Italy; Medical Oncology Unit 1, Department of Oncology,
Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST),
IRCCS, Meldola, Italy; Department of Medical Oncology, Campus Bio-Medico University of Rome, Rome, Italy; Medical
Oncology Unit, University Hospital of Parma, Parma, Italy; Medical Oncology, Camposampiero Hospital, Camposampiero
(Padua), Italy; Oncology Unit, Andrea Tortora Hospital, ASL Salerno, Pagani, Italy; Department of Medical Oncology, Santa
Chiara Hospital, Trento, Italy; Medical Oncology Unit, Ramazzini Hospital, Carpi, Italy; Department of Health Sciences, Section
of Clinical Pharmacology and Oncology, University of Florence, Florence, Italy; Medical Oncology, San Luigi Gonzaga
Hospital, Orbassano, Italy; Department of Urology and Gynecology, Istituto Nazionale Tumori IRCCS Fondazione “G. Pascale”,
Naples, Italy
Background: The multikinase inhibitor cabozantinib (Cabo) is an effective treatment option for
metastatic renal cell carcinoma (mRCC). However, data on the optimal sequencing of Cabo and
other available therapies are lacking. In particular, the strategy of continuing Cabo administration
after disease progression (PD) has never been investigated yet. In light of its ability of inhibiting
MET and AXL, which are implied in VEGFR acquired resistance, the hypothesis of a prolonged
efficacy in slowing tumor growth, despite first radiological PD, is worth to be investigated.
Methods: We conducted a retrospective multicenter study of mRCC patients (pts) treated with
oral Cabo as second or subsequent line between 2014 and 2020 in 11 Italian Oncology units. Our
study population included pts treated beyond RECIST first PD due to the clinical benefit and
tolerance to therapy demonstrated. As a control group we analyzed pts treated with other
therapies (thyrosin-kinase inhibitors (TKIs), everolimus, nivolumab or other) after first radiological
PD with Cabo. Our aim was to evaluate the post-progression outcome according the two treatment
strategies: Cabo beyond PD or other subsequent therapy. Results: 89 pts were included in the
analysis: 45 pts received Cabo beyond PD and 44 another therapy: 22 pts nivolumab, 7 everolimus,
6 sorafenib and the others lenvatinib plus everolimus, sunitinib, HD-IL2, pazopanib or axitinib. The
median age of all pts was 61.6 years (22.7-83.2) and 77.5% were male. 40.4% and 31.5% of pts had
received one or two prior treatment lines, respectively; the remaining 28.1% received Cabo . 3
line. At Cabo start, 83.9% were intermediate-poor risk according IMDC score (77.8% in CABO
beyond PD and 90.5% in the control group) and the most common metastatic sites were lung
(76.4%), lymph nodes (69.7%), bone (56.2%), liver (30.3%) and brain (14.8%). The objective
response rate to Cabo before PD was significantly higher in pts continuing Cabo beyond PD than in
those who were treated with other after first radiological PD (46.7% vs 25%, p = 0.03) and a longer
but not statistically significant PFS was observed (median 8.1 vs 5.9 months, p = 0.377). Moreover,
the median number of prior therapy lines was significantly higher for pts who were treated with
Cabo beyond PD than other (2 vs 1, p = 0.016). Median duration of treatment with Cabo beyond PD
was 6.4 months. In addition, continuing Cabo beyond PD was associated with a significantly better
post-progression overall survival (OS) than switching to other therapy at PD (median OS 16.9 vs
13.2 months, Hazard Ratio 0.66, 95%CI 0.48 – 0.92, p = 0.011). Conclusions: This study showed a
longer post-progression OS in pts continuing Cabo beyond PD than in those who switched to
another therapy. With the limitations of a retrospective analysis, this is the first evidence
suggesting that maintaining Cabo beyond PD is an effective strategy in pts with mRCC. Research
Sponsor: None.
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Nivolumab as second-line treatment and beyond for metastatic renal cell carcinoma: A real-life
experience from Turkish Oncology Group Kidney Cancer Consortium (TKCC) Database.
Emre Yekeduz, Ismail Erturk, Deniz Tural, Nuri Karadurmus, Serdar Karakaya, Mutlu Hizal, Çağatay Arslan, Hakan Taban,
Ahmet Küçükarda, Nihan Şentürk Öztaş, Ozlem Nuray Sever, Gokhan Uçar, Mehmet Ali Nahit Sendur, Umut Demirci,
Saadettin Kilickap, Irfan Cicin, Berna Oksuzoglu, Mustafa Ozguroglu, Yuksel Urun, Turkish Oncology Group Kidney Cancer
Consortium (TKCC); Ankara University Faculty of Medicine, Medical Oncology Department, Ankara, Turkey; University of
Health Sciences Gülhane Education and Research Hospital, Medical Oncology, Ankara, Turkey; Bakirkoy Dr. Sadi Konuk
Training and Research Hospital, Istanbul, Turkey; University of Health Sciences Dr. Abdurrahman Yurtaslan Ankara Oncology
Education and Research Hospital, Medical Oncology Department, Ankara, Turkey; Ankara City Hospital, Department of
Medical Oncology, Ankara, Turkey; Bahcesehir University Faculty of Medicine, Department of Internal Medicine and Medical
Oncology, Istanbul, Turkey; Hacettepe University Faculty of Medicine, Medical Oncology Department, Ankara, Turkey; Trakya
University, Faculty of Medicine, Department of Medical Oncology, Edirne, Turkey; Istanbul University-Cerrahpaşa,
Cerrahpaşa Faculty of Medicine, Istanbul, Turkey; Gaziantep University Faculty of Medicine, Medical Oncology Department,
Gaziantep, Turkey; Üsküdar University, Faculty of Medicine, Memorial Ankara Hospital, Medical Oncology, Ankara, Turkey;
Istanbul University-Cerrahpaşa, Cerrahpaşa School of Medicine, Istanbul, Turkey
Background: Immune checkpoint inhibitors (ICIs) started a new era in the treatment of metastatic
renal cell carcinoma (mRCC). CheckMate-025 and CheckMate-214 trials established the effect of
ICIs in the second-line and upfront therapy of mRCC, respectively. This study aimed to share a reallife experience regarding nivolumab in the second-line treatment and beyond in mRCC Methods:
We retrospectively searched the Turkish Oncology Group Kidney Cancer Consortium (TKCC)
database, which is the multicenter registry system, and extracted patients treated with nivolumab
in the second line and beyond. The patients treated with nivolumab plus targeted therapy or
ipilimumab were excluded. The primary endpoint was overall survival (OS). The secondary endpoints were response rates and safety. Results: A total of 134 patients were included in this study.
The median age at the starting of nivolumab treatment was 61 years (Inter Quartile Range (IQR):5567). Three out of four patients were male. One hundred four patients (78%) had previous
nephrectomy. The majority of patients had clear-cell pathology (83%). Thirteen patients (10%)
had sarcomatoid features. According to International Metastatic RCC Database Consortium (IMDC)
risk score, seventy patients (52%) were in the intermediate and poor prognostic group. The
previous drugs administered in each line before nivolumab are shown in the table below. The
number of patients treated with nivolumab was 63(47%), 45(33%), 17(13%), and 9(7%) in the
second-, third-, fourth-, and fifth-line setting, respectively. The median OS was 34 months (95%
Confidence Interval (CI): 24.1-43.8)) with the 15 months (IQR:5-26) median follow-up. Objective
response rate (ORR) and disease control rate (DCR) was 33% and 57%, respectively. The most
common grade 3 or higher AEs leading to treatment discontinuation were pneumonitis (%1.4) and
colitis (,%1). Conclusions: In compliance with the CheckMate-025 trial results, nivolumab improved OS for mRCC patients treated in the second line and beyond. The median OS was slightly
higher in our study than the CheckMate-025 (34 months versus 25.8 months). It may be associated
with the patient population in our study. Patients up to the fifth-line setting of mRCC treatment
were included in this study. Of note, there was no additional safety concern for nivolumab.
Research Sponsor: None.
Nivolumab
Line
Second
(n=63)
Third
(n=45)
Fourth
(n=17)
Fifth
(n=9)

Previous Systemic Therapy
First Line
Sunitinib=36
Pazopanib=27
Interferon=34
Sunitinib=6
Pazopanib=4
Sorafenib=1
Interferon=14
Sunitinib=2
Pazopanib=1
Interferon=9

Second Line

Third Line

Sunitinib=18
Pazopanib=16
Axitinib=8
Everolimus=3
Sunitinib=11
Everolimus=3
Pazopanib=2
Missing=1
Sunitinib=6
Pazopanib=2
Axitinib=1

Axitinib=14
Everolimus=2
Pazopanib=1
Everolimus=8
Axitinib=1

Fourth Line

Axitinib=6
Sunitinib=2
Everolimus=1
Missing=1
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Phase I with expansion clinical trial of seleno-l-methionine (SLM) in combination with axitinib in
patients with relapsed clear cell renal cell carcinoma (ccRCC): Bench to bedside.
Yousef Zakharia, Ryan Reis, Rohan Garje, Umang Swami, Janelle M Born, James A. Brown, Kenneth Gerard Nepple,
Bashar Abuqayas, Maheen Rajput, Andrew Bellizzi, Jessica C Sieren, Youcef M. Rustum; University of Iowa, Iowa City, IA;
Huntsman Cancer Institute at the University of Utah, Salt Lake City, UT; U of Iowa, Iowa City, IA; Roswell Park Cancer Institute,
Buffalo, NY
Background: Hypoxia induced factor 1a/2a (HIFs) and vascular endothelial growth factor (VEGF)
are overexpressed in ccRCC and associated with increased tumor angiogenesis, vascular instability
and drug resistance. In xenografts, high dose SLM resulted in sustained down regulation of HIFs,
normalization of tumor vasculature that resulted in increased drug delivery, and therapeutic
synergy with anti-VEGF therapeutic. These effects were highly SLM dose, sequence, and schedule
dependent. Methods: After completion of the escalating phase I (3+3) trial, the non-toxic SLM dose
of 4000mg was administered orally twice daily (BID) for 14 days, followed by once daily in
combination with axitinib 5 mg BID. The primary endpoint is safety and the secondary end point
include overall response rate (ORR), progression free survival (PFS), and overall survival (OS). To
assess the potential effects of SLM on tumor vascular function, dual energy computed tomography
(DECT) was conducted at baseline, day 14 of SLM, and at 3 months of SLM + axitinib. Results: Thirty
subjects are screened. Of whom 25 have efficacy data (3 subjects screen failure, 1 withdrew, 1 taken
off study prior to first scan due to progression with brain lesions likely present prior to study entry).
13/25 (52%) have confirmed response (CR/PR). Two subjects had CR lasting for at least 35 and
44 months, 6 subjects achieved stable disease (SD) lasting at least 6 months accounting for disease
control rate (DCR) of 76%, mPFS is 9.5 months. 5/30 patients have sarcomatoid features, all of
which are evaluable for efficacy with 1 PR achieved (20%). In the 20 patients without sarcomatoid
features, 12/20 achieved PR (60%). The most prevalent adverse events (AE) included fatigue,
diarrhea, anorexia, nausea, hoarseness, weight loss, and hypertension. No deaths nor grade 4
toxicities observed. The blood selenium concentrations achieved in the 4000mg SLM dose cohorts
are similar to those determined molecularly and therapeutically synergistic with axitinib in
xenografts and are being achieved clinically without significant toxicity. DECT data demonstrated
increased iodine uptake by tumor lesions, but not in normal tissues, on day 14 SLM treatment and
decreased in these same lesions at 3 months of SLM/axitinib. Conclusions: Blood selenium
concentrations and duration of treatment seem to be critical determinants of response. Pre
and concurrent treatment with SLM enhance the ORR and PFS of axitinib, with no additional
toxicity. Currently documented responses are similar across IMDC risk groups. Clinical trial
information: NCT02535533. Research Sponsor: PfizerHCCC PACT Award.
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A pilot study of preoperative nivolumab in high-risk nonmetastatic renal cell carcinoma.
Maria Isabel Carlo, Kyrollis Attalla, Sujata Patil, Samuel J. Murray, Ying-Bei Chen, Ritesh Kotecha, Jeremy C. Durack,
Robert J. Motzer, A. Ari Hakimi, Martin H Voss; Memorial Sloan Kettering Cancer Center, New York, NY; MSKCC, New York, NY;
Department of Biostatistics, Memorial Sloan Kettering Cancer Center, New York, NY
Background: Immunotherapy improves survival in patients with advanced renal cell carcinoma
(RCC), but has no established role for perioperative use in patients with localized RCC. Neoadjuvant
immunotherapy is a promising strategy in several cancers, and may leverage the primary tumor as
antigen source. Methods: We conducted a single institution pilot study of neoadjuvant nivolumab
in patients with RCC undergoing nephrectomy with curative intent. Patients were eligible if their
risk of metastatic recurrence within the first 12 years was .20% by an established nomogram.
After confirmatory biopsy and renal MRI, patients were treated with standard dose nivolumab
every 2 weeks for 4 treatments, with a follow-up renal MRI prior to nephrectomy. The primary end
points of the study were safety and feasibility defined as being able to complete 3/4 treatments
without surgical delay. We evaluated adverse events by CTCAE, surgical safety by Clavien-Dindo
classification, and tumor radiographic response by RECIST 1.1. Results: Eighteen (11 men, 7 women;
median age 60) were enrolled. All patients had clear cell RCC, median tumor size at baseline was
8.8cm (range 6.4-14.2cm). Median predicted 12-year probability of recurrence was 45% (range 2571%). All received at least 1 dose of nivolumab; 16/18 patients completed all 4 doses. 17/18 (94%)
patients completed at least 3 doses. No patient had notable delay in the timing of their nephrectomy. 4 patients had surgical complications per Clavien-Dindo classification, including 2 with grade
3a chylous ascites after lymphadenectomy. Two patients had nivolumab discontinued for immunerelated adverse events, including grade 3 transaminitis and grade 2 arthralgias; a third patient
developed grade 4 colitis 4 months after completing nivolumab. All patients had stable disease as
the best response prior to surgery. Recurrence-free survival at 2 years was 0.74 (95%CI 0.450.90). We analyzed an additional 21 patients with metastatic RCC (20 ccRCC, 1 epithelioid AML) who
subsequently had nephrectomy after standard immunotherapy. 15 patients had received ipilimumab+nivolumab, 6 received single-agent PD-1 or PD-L1 inhibitors. 3 (14%) patients achieved a near or
complete pathologic response, including a patient with epithelioid AML. Analysis of radiologic and
pathologic biomarkers of response are ongoing and will be presented at conference. Conclusions: In
this pilot study, there were no new safety signals or delays in surgery with preoperative nivolumab.
Neoadjuvant immunotherapy shows preliminary evidence of safety, feasibility and efficacy; biomarker studies may help identify individuals who may have a higher likelihood of response. Clinical
trial information: NCT02595918. Research Sponsor: U.S. National Institutes of Health, Other
Foundation.
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Efficacy of gemcitabine plus doxorubicin (Gem + Dox) in patients with renal medullary carcinoma
(RMC).
Nathaniel Wilson, Andrew James Wiele, Devaki Shilpa Surasi, Priya Rao, Kanishka Sircar, Amishi Yogesh Shah,
Giannicola Genovese, Jose A. Karam, Christopher G. Wood, Nizar M. Tannir, Pavlos Msaouel; University of Texas Health
Science Center at Houston, Houston, TX; The University of Texas MD Anderson Cancer Center, Houston, TX; Department of
Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX
Background: Renal medullary carcinoma (RMC) is one of the most lethal renal cell malignancies
with a median overall survival (OS) of only 13 months from diagnosis (Shah et al. BJU Int., 2017).
RMC predominantly affects young individuals of African descent and is characterized by loss of the
tumor suppressor SMARCB1 in all cases. Platinum-based chemotherapy produces a best response
rate of 29% and is the recommended front line therapy for RMC (Msaouel et al. Clin Genitourin
Cancer, 2019). However, there is little data on subsequent therapies. We recently showed that loss
of SMARCB1 induces replication stress that renders RMC cells vulnerable to nucleoside analogs
such as gemcitabine (Gem) and topoisomerase inhibitors such as doxorubicin (Dox) (Msaouel et al.
Cancer Cell, 2020). We therefore hypothesized that Gem + Dox would demonstrate clinical activity
against RMC. Methods: We conducted a retrospective study of patients who were treated with Gem
+ Dox for metastatic RMC at our institution. A blinded board-certified radiologist reviewed all
restaging images to assess best radiographic response as defined by RECIST v1.1 and, when
applicable, date of progression. Adverse events (AEs) were evaluated using the CTCAE version 5.0
grading estimated from chart documentation. Results: Between 01/2005 and 09/2020, we identified 16 patients with RMC that were treated with Gem + Dox and were evaluable for survival
outcomes (Table). All but 1 patient (94%) had received prior platinum-based chemotherapy. Gem +
Dox produced a partial response in 3/14 evaluable patients (21.4%) and stable disease as best
response in 10/14 (71.4%), resulting in a median progression-free survival of 3.0 months (mo) with
95% CI 1.5-4.5 mo. The median overall survival (OS) from the start of Gem + Dox was 9.8 mo (95% CI
3.3-16.2) and the median OS from diagnosis was 18.6 mo (95% CI 11.3-25.9). Gem + Dox was well
tolerated with no grade $ 4 AEs and the most common grade 2 or 3 AE’s were cytopenias (3/17),
nausea (3/17), and fatigue (2/17). There were no grade $ 2 reported events of cardiotoxicity, but 3
patients discontinued treatment due to reaching recommended maximum dose of Dox. Conclusions:
Gem + Dox demonstrated clinical benefit in patients with RMC and was well tolerated in most
patients, supporting its use in patients with RMC whose disease progressed on prior platinum-based
chemotherapy. Further investigation is warranted to determine and target mechanisms of resistance. Research Sponsor: None.
Baseline patient characteristics.
Median Age – yr. (range)
Male Gender – no. (%)
African American – no. (%)
Right Kidney Primary RMC – no. (%)
ECOG Performance Status £ 1 – no. (%)
Cytoreductive Nephrectomy – no. (%)
Prior Platinum-based therapy – no. (%)
0-1 Prior Lines of Therapy – no. (%)
2-3 Prior Lines of Therapy – no. (%)

29 (20-47)
7 (44%)
15 (94%)
13 (81%)
12 (75%)
12 (75%)
15 (94%)
11 (69%)
5 (31%)
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UNISON - nivolumab then ipilimumab + nivolumab in advanced non-clear cell renal cell carcinoma
(ANZUP 1602): Part 1—Nivolumab monotherapy.
Craig Gedye, David William Pook, Laurence Eliot Miles Krieger, Carole A. Harris, Jeffrey C. Goh, Ganessan Kichenadasse,
Howard Gurney, Craig Underhill, Francis Parnis, Anthony M. Joshua, Tom Ferguson, Felicia Roncolato, Michelle L. Harrison,
Stephen Begbie, Michelle Frances Morris, Elizabeth J. Hovey, Mathew George, Prashanth Prithviraj, Elizabeth Chien Hern Liow,
Ian D. Davis, ANZUP Cancer Trials Group; Calvary Mater Newcastle, Waratah, NSW, Australia; Monash University, Melbourne, VIC,
Australia; Royal North Shore Hospital, Northern Cancer Institute, St. Leonards, NSW, Australia; St. George Hospital Cancer Care
Center, Kingsford, NSW, Australia; Royal Brisbane and Women’s Hospital, Herston and University of Queensland, St. Lucia, QLD,
Australia; Flinders Medical Center and Flinders Center for Innovation in Cancer, Bedford Park, SA, Australia; Westmead Hospital
and Macquarie University, Sydney, NSW, Australia; Albury-Wodonga Regional Cancer Center, Albury-Wodonga, Australia;
Adelaide Cancer Center, Adelaide, Australia; Princess Margaret Cancer Center, University Health Network, University of Toronto,
Toronto, ON, Canada; Royal Perth Hospital, Perth, Australia; Macarthur Cancer Therapy Center, Sydney, Australia; Royal Prince
Alfred Hospital, Hunters Hill, NSW, Australia; Port Macquarie Base Hospital, Port Macquarie, Australia; Sunshine Coast Cancer
Services, Nambour, Australia; Prince of Wales Hospital, Sydney, Australia; Northwest Cancer Center, North Tamworth, Australia;
Ballarat Oncology and Haematology Services, Ballarat, Australia; Australian and New Zealand Urogenital and Prostate Cancer
Trials Group, Camperdown, NSW, Australia; Eastern Health Clinical School, Monash University, Box Hill, VIC, Australia
Background: Immune checkpoint inhibitors (ICI) are active in many cancers, but people with rare
variant, non clear-cell renal cell carcinoma (nccRCC) have been excluded from most clinical trials in
RCC. UNISON (NCT03177239) aimed to test 2 hypotheses; the activity of nivolumab in nccRCC (Part
1), and the benefit of adding ipilimumab to nivolumab, in people whose cancers progress on
nivolumab (Part 2). Methods: 83 participants (pts) with advanced nccRCC with good (ECOG0/1)
performance status, were enrolled including papillary type 1 (17%), papillary type 2 (28%),
chromophobe (18%), Xp11 translocation (6%), hereditary leiomyomatosis renal cell carcinoma
syndrome-associated renal cell carcinoma (6%), RCC unclassified (10%) and other (15%) histological subtypes. Participants took nivolumab (N) 240mg every two weeks in Part 1 in total. If they
experienced progression and remained eligible they could take N (3mg/kg) plus ipilimumab (I; 1mg/
kg) every 3 weeks for up to 4 doses (Part 2). Pts with disease control after N or N + I could continue
N for up to 1 year. UNISON was powered to distinguish a clinically-relevant improvement in
objective tumor response rate (OTRR) from 15% to 30% in people taking N+I in Part 2 in pts whose
cancers were refractory to single-agent first-line N. Here we report results of Part 1. Results: Pts
experience of N appeared similar to previous reports, with most experiencing mild adverse events.
12 treatment related SAE occurred in 11 patients (13%). 14 pts (17%) experienced treatment delays,
or permanent treatment discontinuation (10%). The median time on treatment was 5.1 months. The
OTRR was 17% with 3 complete responses and 11 partial responses. The median duration of
response was 21 months. Stable disease occurred in 49% of pts and disease progression in 34%.
The disease control rate at 6 months was 45% (95% CI: 34%, 56%). The median PFS was
4.0 months (95% CI: 3.6, 7.4). The 6 month progression-free survival (PFS) was 45% (95% CI: 3455) and the 12 months PFS was 30% (95% CI: 21%, 40%). Conclusions: Pts with nccRCC treated
with N experience similar adverse events compared to pts with other cancers. A substantial
minority of people with nccRCC derive benefit, but many pts have cancers refractory to anti-PD1,
similar to other reports. The activity of I and N in this PD1-refractory population is of considerable
interest and will be reported at a later date. Clinical trial information: NCT03177239. Research
Sponsor: BMSOther Government AgencyAustralian and New Zealand Urogenital and Prostate
Cancer Trials Group (ANZUP).
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A phase II open-label study of cabozantinib after first-line treatment including an immunecheckpoint combination in patients with advanced or unresectable renal cell carcinoma: The
BREAKPOINT trial (MeetUro trial 03 - EudraCT number 2018-000582-36).
Giuseppe Procopio, Chiara Pircher, Melanie Claps, Valentina Guadalupi, Alessia Mennitto, Pierangela Sepe, Francesca Corti,
Ugo De Giorgi, Cristian Lolli, Umberto Basso, Marco Maruzzo, Davide Bimbatti, Elena Verri, Franco Nole, Sandro Pignata,
Filippo G. De Braud, Elena Verzoni, Meet Uro 3; Department of Medical Oncology, Fondazione IRCCS Istituto Nazionale dei
Tumori, Milan, Italy; Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori (IRST), IRCCS, Meldola, Italy; Medical
Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto IOV IRCCS, Padua, Italy; Medical Oncology Division of
Urogenital and Head and Neck Tumors, European Institute of Oncology, Milan, Italy; Department of Urology and Gynecology,
Istituto Nazionale Tumori IRCCS Fondazione “G. Pascale”, Naples, Italy
Background: Antiangiogenic therapy has been a milestone in the treatment of metastatic renal cell
carcinoma (mRCC) for years. The positive results with immune-checkpoint inhibitors (ICI) are
changing the frontline standard of care of mRCC patients (pts). To date, prospective data are
lacking to determine the efficacy of antiangiogenic therapy in pts progressed to ICI. The multikinase inhibitor Cabozantinib (cabo) has shown prolonged survival in pre-treated mRCC pts.
Moreover, by targeting multiple pathways and crucial kinases involved in microenvironmentdriven immune-escape, it may represent an ideal agent to be used sequentially after ICI. Methods:
This is the first prospective open label, single arm, multicenter, phase II study to evaluate efficacy
and safety of Cabo in pts with mRCC pre-treated with adjuvant or first line PD-1/PD-L1-based
therapy (as monotherapy or in combination with an TKI or anti CTLA-4). Cabo 60 mg once daily was
administered until progressive disease (PD) or unacceptable toxicity. The primary endpoint was
progression free survival (PFS), secondary endpoints were overall survival (OS), objective response rate (ORR) and safety. Results: Among 23 patients enrolled, 22 were included in the
analysis (one was excluded for screening failure). Median age was 59.5 years (range: 29-74),
69.5% were male. At baseline, Karnofsky performance status was 100 in 59% of pts, 80-90 in
31.8% and 70-80 in 9%. 22.7% of pts had a good Heng score, 50% intermediate and 27.2% poor.
Median duration of the previous therapy with anti PD-1 or anti-PD-L1 compounds was 4.3 months.
Pts received an average of 4.7 months of Cabo. Among evaluable cases, 6 pts (27.2%) achieved a
partial response and 5 pts (22.7%) stable disease. The median follow-up was 7.2 months and the
median PFS was 7.2 months. 2 pts discontinued treatment for toxicity, 8 pts for PD, 1 patient
discontinued treatment for different reason than PD, 11 pts are still on treatment. Grade (G) 3 adverse
events (AEs) occurred in 22.7% of pts; the most common AEs were hand and foot syndrome (HFS) (G1
in 36.3% of pts, G2 18.1%, G3 4.5%), diarrhea (G1 31.8%, G2 18.1%), hypothyroidism (G1 9.09 %, G2
22.7 %), mucositis (G1 36.3%, G2 4,5%), and fatigue (G1 18.1%, G2 18.1%). Transitory withholding of
cabo was observed in 63.6% of pts (14/22) and it was due to AEs in the 90% of the cases. For 5/22 pts
(22.7 %), dose reduction was needed to manage AEs. The most common AEs leading to temporary
drug interruption were HFS G1-3 (13.9%), liver disfunction G1-G2 (13.9%), diarrhea G1-G2 (11.6%),
nausea and vomiting G2 (11.6 %) and fatigue G2 (9.3%). Conclusions: So far, the treatment with cabo
after a I line anti-PD-1 based immunotherapy resulted active and well tolerated. Clinical trial
information: NCT03463681. Research Sponsor: Società Ipsen S.P.A.
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Outcomes for patients in the pembrolizumab+axitinib arm with advanced renal cell carcinoma
(RCC) who completed two years of treatment in the phase III KEYNOTE-426 study.
Elizabeth R. Plimack, Thomas Powles, Jens Bedke, Frédéric Pouliot, Viktor Stus, Tom Waddell, Rustem Gafanov, Dmitry Nosov,
Boris Alekseev, Raymond S. McDermott, Maurice Markus, Sophie Tartas, Anna Kryzhanivska, Igor Bondarenko,
Cezary Szczylik, Jianxin Lin, Rodolfo F. Perini, L. Rhoda Molife, Michael B. Atkins, Brian I. Rini; 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; Eberhard-Karls University Tübingen, Tübingen, Germany; CHU of Québec and
Laval University, Québec City, ON, Canada; Dnipropetrovsk Medical Academy of Ministry of Health of Ukraine, Dnipro, Ukraine;
The Christie NHS Foundation Trust, Manchester, United Kingdom; Russian Scientific Center of Roentgenoradiology, Moscow,
Russian Federation; Central Clinical Hospital With Outpatient Clinic, Moscow, Russian Federation; Federal Medical Research
Center n.a. P.A. Hertsen, Moscow, Russian Federation; Adelaide and Meath Hospital and University College Dublin, Dublin,
Ireland; Rocky Mountain Cancer Centers, Denver, CO; Centre Hospitalier Lyon-Sud, Lyon, France; Ivano-Frankivsk Regional
Oncology Clinical Dispensary, Ivano-Frankivsk, Ukraine; Dnipropetrovsk City Multidisciplinary Clinical Hospital No 4, Dnipro,
Ukraine; European Health Center Otwock & Postgraduate Medical Education Center, Warsaw, Poland; Merck & Co., Inc.,
Kenilworth, NJ; MSD UK, London, United Kingdom; Georgetown Lombardi Comprehensive Cancer Center, Washington, DC;
Vanderbilt-Ingram Cancer Center, Nashville, TN
Background: In the randomized, open-label, phase III KEYNOTE-426 study (NCT02853331),
pembrolizumab + axitinib significantly improved overall survival (OS), progression-free survival
(PFS), and objective response rate (ORR) versus sunitinib as first-line therapy for advanced RCC.
Per protocol, patients could discontinue pembrolizumab or axitinib and continue the other agent.
Pembrolizumab was stopped for all patients at 2 years. Axitinib could be continued until progression or toxicity. This exploratory subgroup analysis of KEYNOTE-426 describes outcomes of
patients who completed 2 years of pembrolizumab. Methods: Patients included in KEYNOTE-426
were treatment naive, with clear cell RCC, KPS $70%, and measurable disease (RECIST v1.1).
Patients were randomly assigned 1:1 to receive pembrolizumab 200 mg intravenously every
3 weeks for up to 35 doses + axitinib 5 mg orally twice daily or sunitinib 50 mg once daily
(4 weeks on/2 weeks off) until progression, toxicity, or withdrawal. Primary end points of the
original analysis were OS and PFS. Key secondary end points were ORR and safety. Results: Of 432
patients treated with pembrolizumab + axitinib, 129 (29.9%) completed 2 years of study therapy.
Median (range) age of these patients was 61 (36-82) years, and 72.1% were male; 42 (32.6%) and
87 (67.4%) patients had International mRCC Database Consortium favorable and intermediate/
poor risk, respectively, consistent with the intention-to-treat population (31.9% vs 68.1%). Median
(range) follow-up (time from randomization to data cutoff) was 31.1 (24.0-37.7) months. For
patients who completed 2 years of study therapy, the OS rates at 36 months was 93.8% (95% CI,
85.5%-97.4%). The PFS rates at 24 and 36 months were 72.7% (95% CI, 64.0%-79.7%) and
57.7% (95% CI, 46.3%-67.5%), respectively. The ORR was 85.3%, and the CR rate was 14.0%.
59.7% of patients experienced grade 3-5 treatment-related adverse events and 8.5% experienced
grade 3-5 immune-mediated adverse events. Conclusions: In this exploratory analysis, a significant proportion of patients in the pembrolizumab + axitinib arm completed 2 years of pembrolizumab with ongoing clinical benefit. Clinical trial information: NCT02853331. Research Sponsor:
Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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Phase Ib/II study of durvalumab and guadecitabine in advanced kidney cancer Big Ten Cancer
Research Consortium BTCRC GU16-043.
Yousef Zakharia, Eric A. Singer, Ryan Ross, Monika Joshi, Michael Abern, Rohan Garje, Joseph J. Park, Ilona Kryczek,
Weiping Zou, Ajjai Shivaram Alva; University of Iowa, Iowa City, IA; Rutgers Cancer Inst of New Jersey, Belle Mead, NJ;
Department of Biostatistics, University of Michigan School of Public Health, Ann Arbor, MI; Penn State Cancer Institute,
Hershey, PA; University of Illinois at Chicago, Chicago, IL; Division of Oncology, Department of Medicine, University of
Michigan, Ann Arbor, MI; U of Michigan, Ann Arbor, MI; University of Michigan, Ann Arbor, MI; University of Michigan Rogel
Cancer Center, Ann Arbor, MI
Background: Anti-PD1/PDL1 immune checkpoint inhibition (CPI) is active in advanced clear cell
RCC, but not all patients benefit. Preclinical studies with the combination of hypomethylating
agents and CPI resulted in reversal of immune evasion and tumor regression. We examined the
combination of the hypomethylating agent guadecitabine (subcutaneously on Days 1-5), with the
anti-PDL1 antibody durvalumab (intravenously at flat dose of 1500 mg on Day 8) in 28 day cycles in
advanced RCC in a single arm trial. Methods: In the phase Ib portion (n=6; presented previously),
guadecitabine dosing of 45 mg/m2/day was selected as maximum tolerated dose. For the phase II
portion of Cohort 1 (36 pts with no prior CPIs), eligible patients had metastatic RCC with clear cell
component, ECOG PS of 0-1, and measurable disease by RECIST 1.1. We present pooled efficacy and
toxicity data for the 42 CPI-naive pts from the phase Ib and phase II portions. An exploratory Cohort
2 (N=16) consisting of CPI-refractory pts is enrolling. Results: Of the 42 pts, 71% were men, median
age was 67 years, ECOG PS was 0 in 57%, IMDC risk group was intermediate in 83% and poor in
17%, and histology was mixed in 21%. At a median follow-up of 20.1 m, best RECIST 1.1 response was
PR in 9 pts (22%); SD in 25 pts (61%); PD in 7 pts (17%); and non-evaluable in 1 pt. Response
categories were identical by irRECIST. Clinical benefit defined as either PR or SD $6 months was
seen in 66%. Median OS had not been reached and median PFS was 17 m. Treatment was generally
well tolerated with asymptomatic neutropenia the most frequent AE attributed to guadecitabine
(38.1%), and asymptomatic lipase elevation the most common AE from durvalumab (11.9%). Grade
4 AEs were noted in 50.0% pts, grade 3 59.5%. Immune-mediated AEs were generally mild (all #
grade 3), included pruritus (14.3%), rash (14.3%), asymptomatic amylase or lipase elevations
(16.7%), hypothyroidism (11.9%), diarrhea (16.7%), dyspnea (16.7%), pneumonitis (4.8%), myalgia
(4.8%), and transaminitis (9.6%). Laboratory peripheral blood profiling (done at baseline, C1D8,
C2D8) was associated on univariate unadjusted analysis at baseline with response in two major
PBMC subsets - MDSCs (negative) and ILCs (positive). Further functional analysis revealed that
increased expression of IL-22 in both CD4 and CD8 positive T cells positively correlated with
response. Associations were noted for toxicity with IL-22 expressed by CD8-CD4- T cells, and CTLs
T-bet level. Baseline archival tumor tissue next generation sequencing results will be presented.
Conclusions: Guadecitabine in combination with durvalumab was well tolerated and had reasonable activity in first-line advanced ccRCC. MDSCs and regulatory T lymphocytes decreased in
responders, increased Th17 subpopulations of T cells were associated with immune-mediated
toxicities. Further study of this combination in CPI-refractory RCC pts is ongoing. Clinical trial
information: NCT03308396. Research Sponsor: AstraZeneca Pharmaceuticals, LP, Astex Pharmaceuticals, Inc.

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

RENAL CELL CANCER
329

Poster Session

Treatment response in the intact primary renal mass (P-Rmass) and its relationship to the
overall response to treatment in patients with metastatic renal cell carcinoma (mRCC).
Hamid Emamekhoo, Hameem I Kawsar, Jens C. Eickhoff, Danubia Hester, Tristan Bice, Luna Acharya, Ellen Jaeger,
Pedro C. Barata, Yousef Zakharia, Deepak Kilari, Elizabeth Marie Wulff-Burchfield, Christos Kyriakopoulos; University of
Wisconsin Carbone Cancer Center, Madison, WI; University of Kansas Cancer Center, Westwood, KS; Department of
Biostatistics, University of Wisconsin, Madison, WI; Medical College of Wisconsin, Milwaukee, WI; University of Iowa Cancer
Center, Iowa City, IA; Tulane University, New Orleans, LA; University of Kansas Medical Center, Westwood, KS
Background: With the approval of more effective systemic treatments (syst Rx) such as tyrosine
kinase inhibitors (TKI) and immune checkpoint inhibitors (ICI), the impact of cytoreductive
nephrectomy (CN) on response to Rx and survival remains unknown. The majority of patients
(pts) previously enrolled in clinical trials have had radical nephrectomy (RN) or CN prior to syst Rx.
Therefore, the response of the P-Rmass to ICIs and the effect of intact P-Rmass on response to syst
Rx is not well described. Methods: A retrospective review of 209 pts with mRCC who were treated
with ICI in the first or second-line was conducted. Following the appropriate regulatory process,
collaborators from 5 US sites collected clinical, pathological, and outcome data via chart review.
The response was investigator-assessed for all pts with at least one post-treatment scan or
evidence of clinical progression after treatment initiation. Overall radiographic response (ORR)
includes complete response (CR) and radiographic response (Rad-resp) to treatment. Disease
control rate (DCR) includes CR, Rad-resp, and stable disease. Results: Median age at diagnosis was
63 yrs and 69% were male. 102 pts (49%) had localized disease at diagnosis and underwent radical
or partial nephrectomy, 3 (1%) had ablation/radiation of P-Rmass, 26 (12%) had CN, 9 (4%) had CN
after an excellent response to syst Rx, 12 (6%) had a previous nephrectomy but developed a new
Rmass (measurable target lesion), and 57 (27%) did not have CN and had an intact P-Rmass. 176
(84%) pts had clear cell histology. 27 (14%) and 23 (12%) had known sarcomatoid and rhabdoid
features, respectively. Overall, 77 (37%) pts had a measurable Rmass while receiving syst Rx. 84
(40%), 93 (45%), and 10 (5%) pts received ICI (Ipilimumab/Nivolumab or Nivo), TKI, or
Pembrolizumab/Axitinib in the first-line. 143 (68%) and 70 (33%) pts received second- and
third-line treatment. 103 (72%) and 28 (19%) pts received ICI and TKI in the second-line, respectively. The best ORR and the Rad-resp in the intact P-Rmass in evaluable pts are summarized in the
table below. ORR to ICI in the first or second-line were numerically higher in pts with an intact PRmass compared to pts who had nephrectomy, but this difference was not statistically significant
(p= .38 and .35 respectively). Conclusions: The intact P-Rmass had a good response (62-70%) to
the first-line syst Rx. Although the overall Rad-resp rates to ICI are numerically higher in pts with
intact P-Rmass, this difference was not statistically significant. Research Sponsor: None.
ICI firstTKI firstline
line
ORR
26/58
27/78 (35%)
(45%)
DCR
38/58
40/78 (51%)
(65%)
Rad-resp in P-Rmass
16/23 (70%) 13/21 (62%)
ORR in pts with intact P-Rmass 11/21 (52%) 8/24 (33%)
ORR in pts without intact P15/37 (40%) 19/54 (35%)
Rmass

ICI secondline
15/73 (20%)

TKI secondline
8/17 (47%)

27/73 (37%)

11/17 (65%)

7/20 (35%)
6/22 (27%)
9/51 (18%)

6/9 (66%)
2/6 (33%)
6/11 (54%)
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Rechallenge of nivolumab in metastatic renal cell carcinoma, an ambispective multicenter study
(RENIVO).
Charles Vauchier, Edouard Auclin, Philippe Barthelemy, Lucia Carril, Thomas Ryckewaert, Delphine Borchiellini, Zahra Ajgal,
Mostefa Bennamoun, Luca Campedel, Antoine Thiery-Vuillemin, Elodie Coquan, Laurence Crouzet, Jean Francois Berdah,
Christine Chevreau, Raffaele Ratta, Aude Flechon, Felix Lefort, Marine Gross-Goupil, Constance Thibault, Stephane Oudard;
Hôpital Européen Georges-Pompidou, Paris, France; Oncology Department, Hôpital Européen Georges Pompidou, AP-HP,
University of Paris, Paris, France; Institut Cancérologie Strasbourg Europe, Strasbourg, France; Institut Gustave Roussy,
Villejuif, France; Centre Oscar Lambret, Lille, France; Centre Antoine Lacassagne, Université Côte d’Azur, Nice, France;
Medical Oncology, Paris Descartes University, Cochin-Port Royal Hospital, AP-HP, Paris, France; Department of Oncology,
Institut Mutualiste Montsouris, Paris, France; Department of Medical Oncology, Groupe Hospitalier Pitie-Salpetriere,
University Pierre and Marie Curie (Paris VI), Institut Universitaire de Cancerologie, Paris, France; University Hospital Jean
Minjoz, Besançon, France; Centre François Baclesse, Caen, France; Centre Eugène Marquis, Rennes Cedex, France; Clinique
Sainte Marguerite, Hyères, France; IUCT-Oncopôle Institut Claudius Regaud, Toulouse, France; Hopital Foch, Suresnes,
France; Department of Medical Oncology, Centre Léon Bérard, Lyon, France; Centre Hospitalier Universitaire de BordeauxHôpital Saint-André, Bordeaux Cedex, France; Centre Hospitalier Universitaire de Bordeaux-Hôpital Saint-André, Bordeaux,
France; Oncology department, Hôpital Européen Georges Pompidou, AP-HP, University of Paris, Paris, France
Background: Immune checkpoint inhibitors (ICIs) in combination with another ICI or an antiangiogenic targeted therapy have been approved for frontline therapy in metastatic renal cell carcinoma
(mRCC). However, progression disease (PD) often occurs and subsequent therapies are needed.
Rechallenge of ICI may then be an option, but there is a lack of data regarding this strategy.
Methods: This ambispective multicenter study included patients who received a rechallenge of
Nivolumab (ICI-2) between January 2014 and September 2020, after a first-ICI therapy (ICI-1),
regardless of the reason of the discontinuation. Patients could have either a non-ICI therapy or
have a prolonged free-interval ($ 12 weeks) between ICI regimens. Those with ongoing rechallenge
at inclusion were followed prospectively. Primary endpoint was investigator-assessed best ORR.
Results: 45 rechallenges were included from 16 centers. Median age was 60 years (range, 42-90),
64% were male. Most of them had clear cell histology (91%) and a Fuhrman or ISUP grade $ 3
(80%). Single-agent Nivolumab and Nivolumab-Ipilimumab association were used in 78% and 11%
during ICI-1 and in 93% and 7% during ICI-2, respectively. Discontinuation for PD, toxicity or clinical
decision occurred in 49%, 27% and 24% for ICI-1 and in 94%, 3% and 3% for ICI-2, respectively.
The ORR were 51% (n = 23) at ICI-1 and 16% (n = 7) at ICI-2. One patient had a complete response
during both ICI-1 and ICI-2 and two had a partial response at ICI-2 although they had PD as best ICI-1
response. After a median follow-up of 14.9 months (mo), median duration of response for ICI-2 was
5.1 mo (95% CI, 2.7-not reached [NR]). For ICI-1 and ICI-2: median progression-free survival (PFS)
was 11.4 mo (95% CI, 9.8-23.5) and 3.5 mo (95% CI, 2.8-9.7); median overall survival was NR (95%
CI, 37.8-NR) and 24 mo (95% CI, 9.9-NR). Poor prognostic factors for PFS at ICI-2 were Eastern
Cooperative Oncology Group Performance Status (ECOG PS) $ 2, presence of liver metastases,
inflammatory syndrome and PFS under ICI-1 . 6 months. Grade $ 3 immune-related adverse
events occurred in 24% (n = 11) during ICI-1 but only in 4% (n = 2) during ICI-2. There was no
treatment-related death. Conclusions: Our study suggests that resumption of ICI with Nivolumab
has a moderate efficacy in mRCC and acceptable tolerance. Predictive factors of response are
needed to propose this strategy to selected mRCC patients. Larger prospective cohorts are needed
to confirm these results. Research Sponsor: Foncer contre le cancer.
Prognostic factors for PFS ICI-2.
Prognostic factors
ECOG PS (n = 45)
2-3 vs 0-1
Liver Metastases (n = 42)
Yes vs no
Inflammatory syndrome
Leukocytes (n = 38)
Platelets (n = 38)
PFS ICI-1 (vs < 6 months) (n = 45)
6 - 12 months
> 12 months

Hazard Ratio
(95% CI)

p-value
(univariate)

4.80 (2.05 – 11.26)

, 0.01

2.55 (1.17 – 5.58)

0.02

1.19 (1.01 – 1 .40)
1.005 (1.001 – 1.009)

0.04
0.01

0.40 (0.15 – 1.01)
0.16 (0.07 – 0.40)

, 0.01
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Safety and efficacy of nivolumab in older patients (pts) with renal cell carcinoma: Results of a
sub-group analysis of the GETUG-AFU 26 NIVOREN multicenter phase II study.
Loic Mourey, Cécile Dalban, Sylvie Negrier, Christine Chevreau, Gwenaelle Gravis, Constance Thibault, Brigitte Laguerre,
Philippe Barthelemy, Delphine Borchiellini, Marine Gross-Goupil, Lionnel Geoffrois, Frederic Rolland, Antoine ThieryVuillemin, Florence Joly, Sylvain Ladoire, Florence Tantot, Bernard Escudier, Laurence Albiges; Institut Claudius Regaud/
IUCT-Oncopole, Toulouse, France; Centre Léon Bérard, Lyon, France; Departement of Medical Oncology, Centre Léon Bérard,
Lyon, France; IUCT-Oncopôle Institut Claudius Regaud, Toulouse, France; Institut Paoli-Calmettes, Aix-Marseille Université,
Marseille, France; Oncology department, Hôpital Européen Georges Pompidou, AP-HP, University of Paris, Paris, France;
Centre Eugéne Marquis, Rennes, France; Institut Cancérologie Strasbourg Europe, Strasbourg, France; Centre Antoine
Lacassagne, Université Côte d’Azur, Nice, France; Centre Hospitalier Universitaire de Bordeaux-Hôpital Saint-André,
Bordeaux, France; Centre Alexis Vautrin, Vandoeuvre-Lès-Nancy, France; Institut de Cancérologie de l’Ouest, Department of
Medical Oncology, St Herblain, France; University Hospital Jean Minjoz, Besançon, France; Department of Medical Oncology,
Centre François Baclesse, Caen, France; Georges-François Leclerc Cancer Center, Dijon, France; UNICANCER, Le KremlinBicêtre, France; Gustave Roussy, Villejuif, France; Department of Medical Oncology, Gustave Roussy, Villejuif, France
Background: NIVOREN GETUG AFU 26 study, is a french multicenter prospective study to evaluate
safety and efficacy of Nivolumab (N) in a broad “real world setting” in mRCC after failure of 1 or 2
tyrosine kinase inhibitors. Methods: Between February 2016 and July 2017, 729 pts were enrolled
across 27 institutions. Primary objective of the trial was safety assessed by grade $ 3 treatment
related adverse event (TRAE). We report here results of older patients above 70 years old ([70;75[;
[75;80[; $ 80) compared with their younger counterparts. Results: Overall, 720 patients were
treated (median age 64 (22;90)). Among them 205 pts were $ 70 (28.5%) divided as follow: [70-75
[:107 (14.9%) / [75-80[: 68 (9,4%) / $ 80: 30 (4,2%). Patients’ characteristics (Table) were similar
in younger and older patients except for IMDC risk groups (IMDC) classification with less poor
prognostic in pts $ 75 and fewer brain metastasis in pts $ 70. Treatment duration was similar
across age groups despite a rate of discontinuation for TRAE increasing with age. Regarding
efficacy, there was a non-significant trend toward improved response rate and progression free
survival and lower specific survival with increasing age. Conclusions: In this large “real world”
setting study a significant number of old pts were included. Prognostic profile appears better in
older pts included. There is no signal for an excess of toxicity in this population and efficacy is
comparable to younger patients. Age alone should not prevent prescribing N in mRCC. Clinical trial
information: NCT03013335. Research Sponsor: BMS.

IMDC risk groups (fav/
int/poor) n(%)
>2 prior lines
Brain metastasis
Median (min; max) treatment
duration (m)
‡ 1 Gr III AE related to Nivolumab

< 70
[70-75[
(n=515)
(n=107)
87 (17%) / 18 (17%) /
286 (56%) 61 (57%)
/ 28
/ 140
(26%)
(27%)
109 (21.2%)
28
(26.2%)
72 (14.7%) 7 (7.3%)
5.1
5.6
(0.5; 32.7) (0.5; 32.2)

[75-80[ ‡ 80
(n=68) (n=30)
19 (28%) 7 (23%)
/
/
36 (53%) 21 (70%)
/13 (19%) / 2 (7%)
18
7
(26.5%) (23.3%)
4 (6.2%)
0
5.2
5.5
(0.5;
(0.5;
28.1)
25.3)
83 (16.1%) 19 (17.8%)
17
10
(25.0%) (33.3%)
41 (8%)
8 (7.5%)
10
5
(14.7%) (16.7%)

At least one AE Gr I to V related
to Nivolumab leading to
treatment discontinuation
Objectif Response Rate
107 (21.5%) 16 (15.7%)
Median (CI95%) progression free
survival (m)

3.1
(2.8-4.4)

2.8
(2.6-4.9)

13
(21.3%)
5.2
(2.8-7.4)

12 months specific overall survival rate
(CI95%)

74.3%
(70.2-77.9)

66.8%
(56.974.9)

70.7%
(57.980.2)

ALL PTS
(n=720)
131 (18%) /
404 (56%)
/ 183
(26%)
162
(22.5%)
83 (12.3%)
5.2
(0.5; 32.7)
129 (17.9%)
64 (8.9%)

8
107 (21.5%)
(29.6%)
8.2
3.7
(2.8(2.9-4.6)
12.2)
64.5%
72.4%
(43.9- (68.9-75.6)
79.1)
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Long-term survival of favorable-risk patients with metastatic renal cell carcinoma treated with
second-line axitinib in a multicenter phase II study.
Ilya Tsimafeyeu, Pavel S. Borisov, Andrey Semenov, Roman Leonenkov, Olga Novikova, Sergey Gamayunov,
Nadezhda Mikhailova, Anastasia Bondarenko, Ahmed Abdelgafur; Kidney Cancer Research Bureau, Moscow, Russian
Federation; City Clinical Oncology Center, St. Petersburg, Russian Federation; Ivanovo Cancer Center, Ivanovo, Russian
Federation; St. Petersburg City Cancer Center, St. Petersburg, Russian Federation; Khabarovsk Regional Cancer Center,
Khabarovsk, Russian Federation; Republican Clinical Oncological Center, Cheboksary, Russian Federation; Republican
Clinical Oncological Center, Kazan, Russian Federation; I.M. Sechenov First Moscow State Medical University, Moscow,
Russian Federation
Background: Tyrosine kinase inhibitors remain possible treatment options in favorable risk
patients newly diagnosed with metastatic renal cell carcinoma (mRCC). In phase II study (FavorAx),
axitinib showed the activity in mRCC patients with a favorable risk and history of prior VEGFRdirected therapy. Here we present the outcomes from expansion study cohort with 4 years followup. Methods: Patients were required to have clear-cell mRCC, favorable risk according to IMDC
criteria, and to have received first-line treatment with sunitinib or pazopanib. Prior treatment with
other agents was not permitted. Axitinib was given orally at a starting dose of 5 mg twice daily with
possible dose titration. Treatment was continued until disease progression according to RECIST
version 1.1, unacceptable toxicity, death, or withdrawal of consent. All patients were assessed for
efficacy. Endpoints included progression-free survival (PFS, primary); overall survival (OS), objective response rate (ORR), and safety (secondary). Results: A total of 55 patients were assessed,
58% of whom were male. Median age was 64 years. 29 (53%) patients had 2 and more metastatic
sites. 73% and 27% of patients received first-line sunitinib or pazopanib. The median PFS was
19 months (95% CI, 15–23) and the median OS was 29.4 months (95% CI, 21.5–37). The 4-year OS
rate was 36%. The objective response rate was 31% and 2 (3.6%) patients achieved a complete
response. Disease progression was the single reason for discontinuation of axitinib. After disease
progression, 62% of patients received third-line therapy. The toxicity was consistent with previously reported data. The most common adverse events associated with axitinib were hypertension, fatigue, and diarrhea, each occurring in more than 20% of patients. Conclusions: Second-line
axitinib continues to show efficacy in favorable risk patients with mRCC. Long-term OS and PFS
were observed with axitinib. Clinical trial information: NCT02700568. Research Sponsor: Kidney
Cancer Research Bureau.
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Phase II study of the oral hypoxia-inducible factor 2a (HIF-2a) inhibitor MK-6482 for Von
Hippel-Lindau (VHL) disease-associated clear cell renal cell carcinoma (ccRCC).
Othon Iliopoulos, Eric Jonasch, Frede Donskov, Vivek Narayan, Benjamin Louis Maughan, Stephane Oudard, Tobias Else,
Jodi K. Maranchie, Sarah J. Welsh, Sanjay Thamake, Rodolfo F. Perini, Eric Kristopher Park, W. Marston Linehan,
Ramaprasad Srinivasan, W. Kimryn Rathmell; Massachusetts General Hospital Cancer Center and Harvard Medical School,
Boston, MA; The University of Texas MD Anderson Cancer Center, Houston, TX; Aarhus University Hospital, Aarhus, Denmark;
University of Pennsylvania, Philadelphia, PA; University of Utah, Salt Lake City, UT; Hôpital Européen Georges-Pompidou,
Paris, France; University of Michigan, Ann Arbor, MI; University of Pittsburgh, Pittsburgh, PA; Cambridge University Hospitals
NHS Foundation Trust, Cambridge, United Kingdom; Merck & Co., Inc., Kenilworth, NJ; National Cancer Institute, Bethesda, MD;
Center for Cancer Research, National Cancer Institute, Bethesda, MD; Vanderbilt University, Nashville, TN
Background: Patients (pts) with VHL disease are at risk of developing benign and malignant
tumors, including ccRCC, pancreatic lesions tumors, CNS hemangioblastomas, and retinal lesions.
Inactivation of VHL leads to stabilization of HIF-2a, which drives tumor growth. In a phase 1/2 study,
MK-6482, a potent, selective, oral small molecule HIF-2a inhibitor, demonstrated favorable safety
and antitumor activity in advanced ccRCC. We present results of the open-label phase 2 study of
MK-6482 for VHL disease–associated ccRCC (NCT03401788). Methods: Adults with germline VHL
alterations, measurable, localized/non-metastatic ccRCC, no prior systemic anticancer therapy,
and ECOG PS 0/1 received MK-6482 120 mg once daily until progression, intolerable toxicity, or
decision to withdraw. Primary end point: ORR of VHL-associated ccRCC tumors per RECIST v1.1 by
independent review committee (IRC). Secondary end points: DOR, time to response (TTR), PFS, and
safety. Results: As of June 1, 2020, 61 pts enrolled. The majority (82%) of pts had ECOG PS 0, and
median number of prior surgeries per pt was 5 (range, 1-15). Lesions outside the kidney (non-RCC
tumors) evaluable by IRC included pancreatic lesions (100%) and CNS hemangioblastomas (70%).
Median duration of treatment was 68 wk (range, 8-105), and 92% of pts remain on therapy. There
were 22 confirmed responses (ORR, 36% [95% CI, 24%-49%]) and 7 (11%) unconfirmed (documented at 1 time point, to be confirmed at subsequent time point) responses; all PRs. In pts with
confirmed PR, median DOR was not reached (range, 12-62 wk) and median TTR was 31 wk (range, 1261); 14 (64%) pts had response duration of $26 wk. 56 pts (92%) had any decrease in size of target
lesions. PFS rate at 52 wk was 98% (95% CI, 89%-100%). Overall, pretreatment median linear
growth rate of ccRCC tumors was +3.6 mm/y (range, 23.4 to +33.1), compared with 24.5 mm/y
(range, 212.8 to +5.1) while on treatment. For non-RCC tumors, ORR in pancreatic lesions was 64%
(39/61, including 4 CRs) and in CNS hemangioblastomas was 30% (13/43, including 5 CRs). Median
(range) TTR was 35 wk (11-60) and 12 wk (10-60) for pancreatic lesions and CNS hemangioblastomas, respectively. 11/16 (69%) pts with evaluable retinal lesions at baseline showed improvement. Of those 16 pts, 29 eyes were followed for retinal lesions; 16 eyes (55%) showed
improvement, 12 (41%) remained stable, and no follow-up evaluation was available for 1 (3%)
eye. Treatment-related AEs (TRAEs) occurred in 98% of pts, none grade 4/5. Most common TRAE
was anemia (87%), considered to be an on-target toxicity. One pt discontinued treatment due to a
TRAE (grade 1 dizziness). As of data cutoff, 1 pt (2%) required surgery for ccRCC tumors after
treatment. Conclusions: MK-6482 is an active and well-tolerated therapy for VHL disease–
associated ccRCC, pancreatic lesions, as well as CNS and retinal hemangioblastomas. Clinical
trial information: NCT03401788. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of
Merck & Co., Inc., Kenilworth, NJ, USA.
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Combination therapy with avelumab (Ave) and cabozantinib (Cabo) in patients (pts) with newly
diagnosed metastatic clear cell renal cell carcinoma (mccRCC).
Haoran Li, Umang Swami, Kenneth M Boucher, Sumati Gupta, Josiah Hawks, Deepika Sirohi, Neeraj Agarwal,
Benjamin Louis Maughan; Huntsman Cancer Institute, Salt Lake City, UT; Huntsman Cancer Institute at the University
of Utah, Salt Lake City, UT; Huntsman Cancer Institute-University of Utah Health Care, Salt Lake City, UT; University of Utah
and ARUP Laboratories, Salt Lake City, UT; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT
Background: Immune therapy combinations are now standard first-line therapy for pts with
mccRCC. Cabo modulates key components of the immune system such as decreasing regulatory Tcells and increasing T-effector cell populations and is approved for treatment of mRCC. We
hypothesize that Ave + Cabo will be safe and show clinical activity in mccRCC. Methods:
Prospective phase I clinical trial using a 3+3 design with three planned dose cohorts: Cabo
20mg/day, 40mg/day and 60mg/day + Ave (10mg/kg q2weeks) in each arm. The primary endpoint
was safety and identification of the recommended phase II dose (RP2D). Key secondary endpoints
included objective response rate (ORR) and radiographic progression free survival (PFS). No dose
modifications were allowed for Ave but dose delays were permitted. Dose reductions were allowed
for Cabo. There were an additional 3 patients included in the final dose cohort as a confirmation of
the RP2D. RECIST 1.1 was used to determine ORR. Treatment beyond progression was allowed.
Results: Twelve patients with newly diagnosed mccRCC were enrolled from 08/2018 through 03/
2020. Three patients were enrolled into the 20 and 40mg cohorts each, six patients enrolled in the
60mg cohort. IMDC risk: favorable 4 patients, intermediate 6 patients, poor 2 patients. No dose
limiting toxicities were observed in any cohort. Only one SAE related to study treatment was
observed, thromboembolism, after the DLT period. Immune related adverse events (irAE) occurred
in six patients (50%) and included hypothyroidism, colitis, nephritis, allergic rhinitis and rash. Six
patients required dose reductions of cabozantinib after the DLT period: one in the 40mg cohort
and five in 60mg cohort, most frequently due to oral mucositis and hand foot syndrome. One
patient discontinued Ave due to irAE (nephritis). No patients discontinued Cabo due to toxicity. The
ORR was 33% (all PR). The clinical benefit rate (CR+PR+SD) was ~ 92%. One patient experienced
PD on the first scan and then continued on the protocol treatment without further progression at
the time of this report (follow up to date ~ 7 months). Seven of 12 pts are still on protocol treatment.
Conclusions: Ave + Cabo in mccRCC is safe and preliminarily efficacious. Even though the DLT was
not met in any of the cohorts, based on dose reduction required in 5 of 6 pts in the Cabo 60 mg
cohort after the DLT period, the recommended RP2D dose for the combination is Cabo 40mg/day
and Ave 10mg/kg q2 weeks. Safety and efficacy data will be elaborated in the meeting. * NA & BLM:
equal contribution Clinical trial information: NCT03200587. Research Sponsor: EMD Serono.
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A framework for living evidence synthesis in cancer: Living, interactive network meta-analysis
for first-line treatment of metastatic renal cell carcinoma (mRCC).
Irbaz Bin Riaz, Huan He, Alexander J. Ryu, Rabbia Siddiqi, Syed Arsalan Ahmed Naqvi, Yuan Yao, Muhammad Husnain,
Deepa Maheswari, Qurat Ul Ain Riaz Sipra, Victor Montori, Richard Wayne Joseph, Hongfang Liu, Zhen Wang,
Vitaly Herasevich, Parminder Singh, Thai Huu Ho, Alan Haruo Bryce, Lance C. Pagliaro, M. Hassan Murad,
Brian Addis Costello; Mayo Clinic, Rochester, MN; Dow University of Health Sciences, Karachi, Pakistan; University of
Miami/Sylvester Cancer Center, Miami, FL; BUMC, Tucson, AZ; Mayo Clinic Hospital, Jacksonville, FL; Mayo Clinic, Phoenix, AZ;
Mayo Clinic Arizona, Scottsdale, AZ
Background: Systematic reviews are outdated quickly when the evidence is rapidly evolving as the
process is laborious and there is little incentive for primary author team of an index SRMA to
update the evidence. Consequently, there is an epidemic of redundant SRMAs performed by
different teams—sometimes with conflicted results—for treatment of first line mRCC. Methods: We
have created a living, interactive systematic review (LISR)and network meta-analysis(LINMA) for
the treatment of first line mRCC using an Artificial intelligence (AI) assisted framework for
evidence synthesis (Living, Interactive evidence synthesis framework) (LIvE). The framework is
implemented in five-layered architecture (application layer, shared module layer, core service
layer, middleware layer, and storage layer) which work together to automate the identification of
new studies and analysis and semi-automate the screening and data extraction. Dynamic features
such as interactive tables, figures and evidence maps are enabled using Python and JavaScript
programming languages. Results: We have maintained a living, interactive evidence profile for the
first line treatment mRCC since September 2019 (LIVING WEBSITE) . Living search strategy
identifies new studies as they become available. As of October 13, 2020 LISR, includes data 14
clinical trials (PRISMA). Baseline characteristics are summarized in an interactive table (TABLE).
Cabozantinib& Nivolumab (Cabo-Nivo) is the highest ranked drug for improving Overall Response
(OR), Progression Free Survival (PFS) and Overall Survival (OS) whereas Ipilimumab in combination with Nivolumab (Ipi-Nivo) is highest ranked drug for achieving complete response (CR). IpiNivo and Atezolizumab & Bevacizumab (Ate-Bev) ranked highest and Cabo-Nivo ranked lowest for
treatment related Adverse events (TRAEs). Results of network meta-analysis are summarized as
interactive tables and plots (NMA), summary of findings tables (MULTIPLE COMAPRISONS) and
evidence maps (MAP). Conclusions: LISRs can potentially reduce redundancy, increase transparency, reproducibility, enable shared-decision making (at a guideline level, or in a patient-clinician
dyad) and support living guidelines. Research Sponsor: None.
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Exploring the synergistic effects of cabozantinib (cabo) and a programmed cell death protein 1
(PD1) inhibitor in metastatic renal cell carcinoma (mRCC) with artificial intelligence (AI).
Luis Costa, Daniel Castellano, Javier Puente, Lidia Martin, Urbano Anido, Jessica Gómez, Ignacio Duran; Centro Hospitalar de
Lisboa Norte, Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, Lisbon, Portugal; 12 de
Octubre University Hospital, Madrid, Spain; Hospital Universitario Clı́nico San Carlos, Madrid, Spain; Ipsen, Barcelona, Spain;
Hospitalario Universitario de Santiago, Santiado De Complostela, Spain; Axanomic Biotech, Barcelona, Spain; Hospital
Universitario Marques de Valdecilla, Santander, Cantabria, Spain
Background: Nonclinical and clinical data suggest that cabo with a PD1 inhibitor provides synergistic antitumor activity in patients with mRCC, possibly by a cabo-induced switch to an immunopermissive tumor microenvironment. We used a complementary, unbiased, AI approach to
gain a holistic view of the complex interplay between multiple pathways, cells and molecules and
identify the mechanisms that may underpin this synergism. Methods: Biological targets associated
with mRCC pathophysiology or drug actions were identified from proteomic, genomic and transcriptomic databases and literature. Using systems- and AI-based technology, the data were
integrated using machine learning into mathematical models of the human mRCC protein network
topology. The combined effects of cabo and a PD1 inhibitor on biological targets were simulated
assuming target receptors were fully activated or fully inhibited. Relevant effects on known cancer
processes (e.g. angiogenesis, metastasis, cell proliferation, immune evasion) were identified using
artificial neural networks. Biologically plausible synergistic mechanisms were described with
sampling methods. Results: Inhibition of VEGF/VEGFR and GAS6/TAMR axes by cabo enhanced
the known effects of PD1 inhibitors on immune evasion mechanisms by modulating multiple
humoral and cellular components of the innate and adaptive immune responses (Table). PD1
inhibitors further enhanced the anti-angiogenic and tumor pro-apoptotic effects of cabo by
modulating pro- and anti-angiogenic factors and T cell cytotoxicity. Conclusions: These data
provide a mechanistic rationale and further support for the beneficial combination of cabo and a
PD1 inhibitor and may guide future nonclinical and clinical research. Research Sponsor: Ipsen.
Cell type
Tumour
T
Myeloid-derived
suppressor
Dendritic
Macrophages
Natural killer

Effectors
↓ HIF1A, GAS6
↑ IL-2, IFNG; ↓ IL-10, IL-6, SMAD3, EZH2,
VEGF
↓ IL-10, IL-6, ARG1

Effects
↓ immune evasion
Immunosurveillance,
cytotoxicity
↓ immune suppression

↑ IL-2 ↓ IL-10, IL-6, GAS6, ARG1
↓ IL-10, IL-6, HIF1A, GAS6, EZH2, ARG1
↑ IFNG; ↓ EZH2, IL-10

Maturation
M1 polarization
Cytotoxicity
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First assessment of the stool mycobiome in patients (pts) with metastatic renal cell carcinoma
(mRCC) receiving targeted therapy (TT) or immunotherapy (IO).
Nazli Dizman, Joann Hsu, John D Gillece, Megan Folkerts, Lauren J Reining, Paulo Gustavo Bergerot, Luis A Meza,
Zeynep Busra Zengin, Ramya Muddasani, Neal Chawla, Misagh Karimi, Jeffrey M. Trent, Sarah K Highlander, Sumanta K. Pal;
City of Hope Comprehensive Cancer Center, Duarte, CA; Translational Genomics Research Institute, Flagstaff, AZ; City Of
Hope Medical Grp, La Verne, CA; Translational Genomics Research Institute, Phoenix, AZ; Department of Medical Oncology &
Therapeutics, City of Hope Comprehensive Cancer Center, Duarte, CA
Background: Previous studies have associated specific stool bacterial species with response to
both targeted therapy and immunotherapy (Routy et al Science 2018; Dizman et al Cancer Med
2020). Abundant fungal elements also constitute the human microbiome (the so-called “mycobiome”); we explore whether these could be related to clinical benefit (CB) from TT. Methods: Pts
from 2 simultaneously conducted studies were included in the analysis. Both studies enrolled
patients with histologically confirmed RCC with metastatic disease; in one study, pts received
standard of care (SOC) TT, while in the other pts received SOC IO. In both studies, stool was
collected at baseline and at multiple timepoints thereafter. Whole metagenome sequencing was
performed for fungal microbiome composition (TGen North, AZ). Linear discriminant analysis
(LDA) effect size (LEfSe) was used for comparison of the gut mycobiome in patients who obtained
clinical benefit (CB; complete response, partial response or stable disease . 6mos) versus no
clinical benefit (NCB; progressive disease or stable disease #6mos) from TT or IO. Results: A total
of 50 samples from 24 pts (19:5 M:F) were included in the analysis. The majority of pts (19; 79%) had
clear cell histology. 15 pts received TT while 9 pts received IO. The fungal genera demonstrating the
highest abundance was Saccharomyces with a median relative abundance of 86.9% (range, 11%99%). LEfSe performed in different taxonomic levels revealed Malassezia globosa (LDA = 4.93; P =
0.038) and Alternaria infectoria (LDA 4.94; P = 0.018) as gut mycobiome components associated
with NCB, and order Russulales associated with CB from TT (LDA = 4.93; P = 0.018). In contrast, no
association was identified between mycobiome profile and CB in the IO-treated group. The
presence of several pathogenic fungi such as Candida albicans and Aspergillus fumigatus was
noted in a minority of pts and did not have any bearing on clinical outcome. In pts with serial
samples, a trend towards decreasing Saccharomyces spp. (the most abundant species) and
increasing fungal diversity was noted. Conclusions: Our study is the first to highlight potential
associations between the mycobiome and CB with TT. Our finding of Malassezia spp resulting in
lack of CB with TT bolsters findings from Aykut et al (Nature 2019), implicating the same genera in
progression of pancreatic cancer. Confirmation of these findings in larger series is underway.
Research Sponsor: Institutional funds.
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Plasma exosome microRNAs in patients with advanced renal cell carcinoma treated with
nivolumab and ipilimumab: Potential biomarkers of response to therapy.
Maryam Soleimani, Marisa Thi, Neetu Saxena, Daniel Joseph Khalaf, Bernhard J. Eigl, Kim N. Chi, Christian K. Kollmannsberger,
Lucia Nappi; BC Cancer, Vancouver, BC, Canada; Vancouver Prostate Centre, University of British Columbia, Vancouver, BC,
Canada; Vancouver Prostate Centre, Vancouver, BC, Canada; Department of Medical Oncology, BC Cancer-Vancouver Centre,
Vancouver, BC, Canada; BC Cancer and Vancouver Prostate Centre, Vancouver, BC, Canada; BC Cancer-Vancouver Centre,
Vancouver, BC, Canada; Vancouver Prostate Centre, University of British Columbia, Vnacouver, BC, Canada
Background: There is a critical unmet need for predictive biomarkers in the management of
metastatic renal cell carcinoma (mRCC). We sought to quantify plasma exosome microRNAs
(miRNAs) and correlate with response to first line nivolumab and ipilimumab (N/I) to potentially
serve as such a biomarker. Methods: We evaluated the expression of 11 miRNAs in 19 patients with
mRCC (prior to initiation of N/I) and in 32 healthy volunteers. Exosomes were extracted from 500
uL of plasma (qEV original, Izon Science) and once confirmed, were used for miRNAs extraction.
MiRNAs expression was evaluated by real time polymerase chain reaction using a TaqMan miRNA
assay (Applied Biosystems). The relative quantity of each miRNA in patients was compared to
healthy volunteers. The expression of each miRNA was correlated to the best response to N/I,
categorizing patients as either responders or non-responders. Results: Clinical characteristics are
summarized in the table below. Median age at the start of systemic therapy was 64.3 years.
MiR200b demonstrated a significantly higher expression in mRCC patients than in healthy volunteers (unpaired t-test; p=0.04). We observed a variable pattern of miRNA expression based on
response to N/I. Although not statistically significant, 4 miRNA (miR138, 155, 200b, 221) were
upregulated in non-responders, while two (miR200a and 497) were upregulated in responders. Of
note, the only patient to achieve a complete response had the lowest expression of miR138 and the
highest expression of miR497. Conclusions: Although preliminary and limited by a small number
of patients, these initial observational results are promising and suggest a potential role for
miRNAs as predictive biomarkers in mRCC. MiR138 and 497 are known to regulate CTLA-4 and PDL1, respectively. We speculate that these miRNA are potentially involved in response to immune
checkpoint therapy. Ongoing work in evaluating expression of these and other miRNAs in blood and
in tissue along with clinical correlation continues. Research Sponsor: Genitourinary Medical
Oncologists of Canada (GUMOC) fellows research grant, Kidney Cancer Research Network of
Canada-Kidney Cancer Canada-Canadian Urologic Association Scholarship Foundation (KCRNCKCC-CUASF) Research Grant.
Baseline characteristics of the mRCC cohort.
Characteristic (N=19)
IMDC risk stratification
Favourable
Intermediate
Poor
Underwent nephrectomy
Pathologic subtype
Clear cell
Papillary
Other
Sites of metastases
Pulmonary
Lymph nodes 13 (68.4)
Bone
Liver
Muscle
Best response to therapy
Complete response
Partial response
Stable disease
Progressive disease

Number of patients (%)
2 (10.5)
9 (47.4)
8 (42.1)
13 (68.4)
15 (78.9)
1(5.3)
3 (15.8)
16 (84.2)
11 (57.9)
4 (21.1)
3 (15.8)
1 (5.3)
12 (63.2)
1 (5.3)
5 (26.3)
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The very favorable metastatic renal cell carcinoma (mRCC) risk group: Data from the
International Metastatic RCC Database Consortium (IMDC).
Andrew Lachlan Schmidt, Wanling Xie, Chun Loo Gan, Connor Wells, Shaan Dudani, Frede Donskov, Camillo Porta,
Cristina Suarez, Bernadett Szabados, Lori Wood, Jose Manuel Ruiz Morales, Ben Tran, Georg A. Bjarnason, Takeshi Yuasa,
Benoit Beuselinck, Aaron Richard Hansen, Neeraj Agarwal, Ziad Bakouny, Daniel Yick Chin Heng, Toni K. Choueiri; Lank Center
for Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Tom Baker
Cancer Centre, Calgary, AB, Canada; Queen’s University, Kingston, ON, Canada; Ottawa Hospital Cancer Center, University of
Ottawa, Ottawa, ON, Canada; Aarhus University Hospital, Aarhus, Denmark; Department of Internal Medicine, University of
Pavia and Division of Traslational Oncology, IRCCS Istituti Clinici Scientifici Maugeri, Pavia, Italy; Vall d’Hebron University
Hospital and Institute of Oncology, Universitat Autonoma de Barcelona, Barcelona, Spain; Barts Cancer Institute, London,
United Kingdom; Dalhousie University, Halifax, NS, Canada; Hospital Medica Sur, Mexico City, Mexico; Peter MacCallum Cancer
Center, Melbourne, VIC, Australia; Sunnybrook Research Institute, Toronto, ON, Canada; Cancer Institute Hospital of
Japanese Foundation for Cancer Research, Tokyo, Japan; Leuven Cancer Institute, Universitaire Ziekenhuizen, Leuven,
Belgium; Division of Medical Oncology and Hematology, Princess Margaret Cancer Centre, University Health Network,
Toronto, ON, Canada; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; Tom Baker Cancer Center, University
of Calgary, Calgary, AB, Canada; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA
Background: The IMDC criteria have been used as a prognostic tool for patients with mRCC
receiving single agent VEGF-targeted drugs, and more recently combination immuno-oncology
(IO) +/- VEGF-targeted agents, which improve outcomes over VEGF TKI monotherapy. We sought
to identify a subset of patients with very favorable outcomes, for which less intensive therapy
might be considered. Methods: Utilizing the IMDC dataset, 1638 patients with IMDC favorable risk
disease received first-line systemic therapy. Patients were randomly selected in a 2:1 ratio to the
training and testing sets, stratified by year of systemic therapy initiation. Multivariable Cox
regression estimated prognostic factors for overall survival (OS). Results: Median age was 63
(range 21-95) years and 98% had received prior nephrectomy. First-line systemic therapy
consisted of targeted therapy (91%), IO-combination regimens (8%), or other (1%). From the
training data, three variables (primary diagnosis to systemic therapy ,3 vs $3yr; Karnofsky
Performance Status 80 vs .80; presence of brain, liver, or bone metastasis) significantly
predicted for OS in the multivariable model (hazard ratio 1.4~1.5, p-values,0.05). The model
had similar performance in the test dataset (C-index=0.64). Using the 3 included risk factors,
patients were classified to very favorable risk (0 risk factors, 29% of patients) or favorable risk
disease ($1 risk factors, 71% of patients). Clinical outcomes for the two risk groups are presented in
the table below. Conclusions: We identified a very favorable risk group in the IMDC criteria in RCC
patients treated with first-line therapy. External validation including populations receiving IO
containing therapies is ongoing. Research Sponsor: None.

Median OS, months
(95% CI)
Median time to treatment failure, months (95% CI)

Very Favorable
(n=454)
64.8 (58.8 70.8)
16.3 (14.8 - 18.2)

Favorable
(n=1091)
45.6 (42.0 50.4)
12.0 (11.2 12.9)

Hazard Ratio
(Favorable vs. Very Favorable) p-value
1.84 (1.56 - 2.20) ,0.001
1.31 (1.16 -1.48) ,0.001
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A dual drug therapy for sunitinib resistant RCC: An in vitro analysis.
Jacob W. Greenberg, Hogyoung Kim, Ahmed A Moustafa, Pedro C. Barata, Asim Abdel-Mageed, L. Spencer Krane; Tulane
University School of Medicine, New Orleans, LA
Background: Over the last decade, medical treatment for metastatic renal cell carcinoma has
made significant advances through the development of tyrosine kinase inhibitors (TKI) like
sunitinib. However, of patients initiated on TKI therapy, 70% respond well while 30% are believed
to be primarily resistant to treatment. Additionally, 30% of patients who initially respond to
treatment gain secondary drug resistance and present with increased tumor burden. In this study,
we seek to develop a combination therapy of Tipifarnib + Sunitinib to target exosome conferred
drug resistance. Methods: 786-O, 786-0 Sunitinib Resistant (SR), and 293-T cells were cultured in
RPMI 1640 medium supplemented with 10% fetal bovine serum, 2mM L-glutamine, and 1%
penicillin/streptomycin (P/S). Exosomes were collected from conditioned media treated with
Tipifarnib and isolated using differential ultracentrifugation. Exosomes were analyzed using
the qNano IZON system. Colony forming units assay and Immunoblot analysis were used to
further characterize or samples. Results: Exosomes collected from 786-O, 786-0 SR, and 293T cells treated with 0.5 uM of Tipifarnib were compared using our qNANO IZON system. Exosome
concentrations of all cell lines showed a decrease after Tipifarnib treatment. However, our 293T cells showed a 16% decrease in exosome concentration while our 786-O and 786-0 SR lines
displayed a 66% and 75% decrease respectively. To assess the pathway Tipifarnib used to
decrease exosome concentrations, immunoblot assay was used after treating cells with 0, 0.1,
0.25, 0.5, 1 uM of tipifarnib. 293-T cells showed a dose dependent increase in ESCRT-dependent
marker Alix and no change in either ESCRT-independent marker nSMase or trafficking marker
Rab27a. Conversely, our 786-O and 786-0 SR cell lines showed a decrease in all 3 markers: Alix,
nSMase, and Rab27a. Furthermore, a colony forming units assay was used to assess the drug
combination of tipifarnib + sunitinib ability to alter cell growth. After 48hr, 293-T cell showed no
decrease in colony forming units when compared to DMSO control. Our drug combination showed a
synergistic ability to decrease colony forming units in the RCC 786-O cell line. 786-O SR cells were
resistant to sunitinib treatment, showing comparable CFUs to DMSO control. When treated with the
combination of sunitinib and tipifarnib, CTUs of 786-0 SR cells dropped significantly when
compared to unaccompanied sunitinib and tipifarnib treatments. Conclusions: Tipifarnib has
the ability to attenuate both the exosome ESCRT–dependent and –independent pathways. Our
study also showed that when used injunction with sunitinib, tipifarnib is effective at decreasing cell
proliferation. This drug combination is also pre-clinically useful in sunitinib resistance cancer cells.
We believe this drug combination to be efficacious at decreasing tumor burden through blocking
exosome biogenesis and secretion. Research Sponsor: None.
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Association of the neutrophil to eosinophil ratio with response to immunotherapy-based
combinations in metastatic renal cell carcinoma.
Matthew D Tucker, Katy Beckermann, Kristin Kathleen Ancell, Kerry Schaffer, Renee McAlister, Deborah Wallace,
Elizabeth Kaiser, Nancy B. Davis, W. Kimryn Rathmell, Brian I. Rini; Vanderbilt University Medical Center, Nashville, TN;
Vanderbilt-Ingram Cancer Center, Nashville, TN
Background: Neutrophilia is known to be associated with worse prognosis in metastatic renal cell
carcinoma (mRCC); however, less is known about the role of eosinophils in the response to
immunotherapy (IO). We investigated the association of the baseline neutrophil to eosinophil ratio
(NER) with outcomes to IO-based combination treatment in mRCC. Methods: Patients with mRCC
treated with ipilimumab plus nivolumab, pembrolizumab plus axitinib, or avelumab plus axitinib at
the Vanderbilt-Ingram Cancer Center were retrospectively identified. Patients on .10mg prednisone and patients with prior IO were excluded. Baseline NER (at time of first IO) and association
with progression free survival (PFS), overall survival (OS), and objective response rate (ORR) were
investigated. Data cutoff was 9/1/2020. Analysis for PFS and OS was performed using the log-rank
test and Mantel-Haenszel method, and analysis of the odds ratio for ORR was performed using
Fischer’s exact test. Results: Sixty-one patients were identified: 89% clear cell histology, 74%
prior nephrectomy, 69% IMDC intermediate risk, and 72% treatment-naı̈ve. Patients with baseline
NER , median (N=31) had improved clinical outcomes compared to patients with baseline NER .
median (N=30) (Table). Improvement in PFS by NER was maintained when stratified by anti-PD-1/
CTLA-4 and anti-PD(L)-1/VEGF (p= 0.0062 and p= 0.049); however, differences in OS and ORR
were no longer significant. The median baseline NER among patients with partial response (PR)
was significantly lower at 22.7 (95% CI 18.9-31.1) vs. 51.6 (95% CI 39.5-93.1) among those with
progressive disease (PD) (p= 0.0054). For comparison, the median neutrophil to lymphocyte ratio
was not significantly different between PR (2.60) and PD (3.84, p= 0.056). Conclusions: Patients
with a low baseline NER treated with IO-based combinations had improved clinical outcomes
compared to patients with a high baseline NER. Additional investigation of this parameter in larger
cohorts is warranted. Research Sponsor: None.
Clinical outcomes according to median neutrophil to eosinophil ratio (NER).
All Patients
(N= 61)
Median PFS
Median OS

NER < median NER > median
(N= 31)
(N= 30)
17.9 months
3.2 months
Not reached

27.3 months

ORR
52%
20%
Treatment
Ipi+Nivo
58% (18)
67% (20)
Pembro+Axi
29% (9)
23% (7)
Avel+Axi
13% (4)
10% (3)
IMDC Risk Category
Favorable
29% (9)
10% (3)
Intermediate
68% (21)
70% (21)
Poor
3% (1)
20% (6)
Ipi+Nivo Only
NER < median NER > median
(N= 38)
(N= 18)
(N= 20)
Median PFS
8.5 months
2.6 months
IO/VEGF Only
(N= 23)
Median PFS

NER < median NER > median
(N= 13)
(N= 10)
26.7 months
12.8 months

HR 0.32 (95% CI: 0.17- 0.62);
p= 0.0007
HR 0.27 (95% CI: 0.11- 0.70);
p= 0.0070
OR 4.27 (95% CI: 1.45-14.38); p=0.0159

HR 0.34 (95% CI: 0.16- 0.74);
p= 0.0062
HR 0.29 (95% CI: 0.08- 0.99);
p= 0.0493
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Analysis of plasma KIM-1 as a biomarker for recurrence risk after resection for localized renal
cell carcinoma.
Wenxin Xu, Maneka Puligandla, Brian Halbert, Naomi B. Haas, Keith Flaherty, Robert Guy Uzzo, Janice P. Dutcher,
Robert S. DiPaola, Venkata Sabbisetti, Rupal Satish Bhatt; Dana-Farber Cancer Institute, Boston, MA; Beth Israel Deaconess
Medical Center, Boston, MA; Abramson Cancer Center, University of Pennsylvania (ECOG-ACRIN), Philadelphia, PA; DanaFarber Cancer Institute/Harvard Medical School/Massachusetts General Hospital, Boston, MA; Fox Chase Cancer Center–
Temple University Health System, Philadelphia, PA; Cancer Research Foundation of NY, Bronx, NY; University of Kentucky,
Lexington, KY; Brigham and Women’s Hospital, Boston, MA
Background: Recurrence is common after nephrectomy for renal cell carcinoma (RCC), but no
circulating biomarkers are available to identify patients at highest risk of recurrence who may
benefit from adjuvant therapy. Kidney injury molecule-1 (KIM-1) is overexpressed in RCC and its
ectodomain circulates in plasma. We investigated whether plasma KIM-1 is a prognostic biomarker
in patients with localized RCC after nephrectomy. Methods: Banked plasma samples were analyzed
from the ECOG-ACRIN 2805 (ASSURE) trial evaluating adjuvant sunitinib, sorafenib, and placebo in
resected high-risk RCC. KIM-1 levels were measured at trial enrollment 4-12 weeks postnephrectomy (baseline) and on cycle 2 day 1 (C2D1) using a previously validated microbead assay.
A lognormal accelerated failure time model was used to test for association between circulating
KIM-1 and disease-free survival (DFS). Results: Plasma samples from 418 patients were analyzed.
In univariable and multivariable analyses, higher post-nephrectomy KIM-1 was associated with
worse DFS across all study arms. This association remained independently significant after
adjustment for Fuhrman grade, T-stage, N-stage, and tumor histology (survival time ratio 0.56
for 75th vs 25th percentile of KIM-1, 95% CI 0.42-0.73, p , 0.001). The association between KIM-1
and DFS was stronger among patients with pathologic nodal involvement. The addition of baseline
KIM-1 improved the concordance of both the SSIGN and UISS prognostic models (SSIGN concordance 0.57 vs 0.43, p = 0.05; UISS concordance 0.60 vs 0.40, p = 0.0005). C2D1 KIM-1 was not an
independent predictor for DFS after adjusting for baseline KIM-1. Conclusions: Elevated plasma
KIM-1 level at post-nephrectomy baseline is associated with worse DFS in RCC. This is consistent
with the hypothesis that post-nephrectomy plasma KIM-1 may be a biomarker for microscopic
residual disease. The model was additionally adjusted for papillary and chromophobe histology,
sex, and ECOG performance status. Research Sponsor: Conquer Cancer Foundation of the
American Society of Clinical Oncology, U.S. National Institutes of Health.
Multivariable lognormal accelerated failure time model of KIM-1 and DFS.
25th percentile vs 75th percentile
N1/N2 vs. N0/NX
4 vs , 4
1 vs. 3
2 vs. 3
4 vs. 3
Sarcomatoid features
Present vs. absent
KIM-1
N-stage
Fuhrman grade
T-stage

Survival Time Ratio 95% CI
0.56
(0.42, 0.73)
0.41
(0.21, 0.80)
0.34
(0.21, 0.54)
2.01
(1.14, 3.55)
1.51
(1.01, 2.26)
1.79
(0.46, 6.98)
0.76
(0.43, 1.34)
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Angiogenic and T-effector subgroups identified by gene expression profiling (GEP) and
propensity for PBRM1 and BAP1 alterations in clear cell renal cell carcinoma (ccRCC).
Pedro C. Barata, Shuchi Gulati, Andrew Elliott, Arpit Rao, Hans J. Hammers, David I. Quinn, Benjamin Adam Gartrell,
Matthew R. Zibelman, Shuanzeng Wei, Daniel M. Geynisman, Tian Zhang, Sourat Darabi, Nancy Ann Dawson, Ralph J. Hauke,
Kelsey Anne Poorman, Chadi Nabhan, Charles J. Ryan, Elisabeth I. Heath; Tulane University School of Medicine, New Orleans,
LA; University of Cincinnati Medical Center, Cincinnati, OH; CARIS Life Sciences, Irving, TX; University of New Mexico
Comprehensive Cancer Center, Albuquerque, NM; UT Southwestern Kidney Cancer Program, Dallas, TX; USC Norris Cancer
Hospital, Los Angeles, CA; Montefiore Medical Center/Albert Einstein College of Medicine, Bronx, NY; Fox Chase Cancer
Center, Philadelphia, PA; Duke Cancer Institute Center for Prostate and Urologic Cancers, Duke University, Durham, NC; Hoag
Memorial Presbyterian Hospital, Newport Beach, CA; Georgetown University Lombardi Comprehensive Cancer Center,
Washington, DC; Nebraska Cancer Specialists, Omaha, NE; Caris Life Sciences, Phoenix, AZ; Division of Hematology, Oncology
and Transplantation, Department of Medicine, University of Minnesota, Minneapolis, MN; Barbara Ann Karmanos Cancer
Institute, Wayne State University, Detroit, MI
Background: With the emergence of multiple active treatment options in RCC, predictive biomarkers for optimal treatment selection are lacking. Gene expression data from IMmotion151 and
Javelin Renal 101 clinical trials generated anti-angiogenic and immune signatures that warrant
further validation. We aimed to describe the genomic and gene expression profiles in a multiinstitutional database of patients with ccRCC, and its association with other biomarkers of interest.
Methods: Whole transcriptome sequencing was performed for ccRCC patient samples submitted
to a commercial CLIA-certified laboratory (Caris Life Sciences, Phoenix, AZ) from February 2019 to
September 2020. Tumor GEP and hierarchical clustering based on the validated 66-gene signature
(D’Costa et al, 2020) were used to identify patient subgroups. Samples from both primary tumors
and metastatic sites were included. Results: A total of 316 patients with ccRCC, median age 62
(range 32-90), 71.8% men, were included. Tissue samples were obtained from primary tumor
(46.5%), lung (12.3%), bone (9.5%), liver (4.7%) and other metastatic sites (27%). Gene expression analysis identified angiogenic, mixed and T-effector subgroups in 24.1%, 51.3% and 24.7%,
respectively. Patients with angiogenic subgroup tumors compared to those with T-effector subgroup tumors were more likely to be older (63 versus 60 years, p=0.035), female (40.8% versus
16.7%, p=0.0009) and more frequently found in pancreatic/small bowel metastases (75% versus
12.5%, p=0.0103). Biomarkers of potential response to immunotherapy such as PD-L1 (p=0.0021),
TMB (not significant), and dMMR/MSI-H status (not significant) were more frequent in the Teffector subgroup. PBRM1 mutations were more common in the angiogenic subgroup (62.0% vs
37.5%, p=0.0034) while BAP1 mutations were more common in the T-effector subgroup (18.6%
versus 3.0%, p= 0.0035). Immune cell population abundance (e.g. NK cells, monocytes) and
immune checkpoint gene expression (TIM-3, PD-L1, PD-L2, CTLA4) were also increased in the Teffector subgroup. Conclusions: Our hierarchical clustering results based on the 66-gene expression signature were concordant with results from prior studies. Patient subgroups identified
by evaluation of angiogenic and T-effector signature scores exhibit significantly different mutations and immune profiles. These findings require prospective validation in future biomarkerselected clinical trials. Research Sponsor: None.
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Change in neutrophil to lymphocyte ratio (NLR) as a predictor of treatment failure in renal cell
carcinoma patients: Analysis of the IROC (Investigating RCC Outcomes) cohort.
Arnab Basu, Audrey Phone, Tristan Bice, Patrick Sweeney, Luna Acharya, Yash Suri, Abigail Sy Chan, Lakshminarayanan Nandagopal,
Rohan Garje, Yousef Zakharia, Deepak Kilari, Vadim S Koshkin, Mollie R. De Shazo, Pedro C. Barata, Arpita Desai; University of Alabama
at Birmingham, Birmingham, AL; University of California, San Francisco, CA; Medical College of Wisconsin, Milwaukee, WI; Tulane
University, New Orleans, LA; University of Iowa Cancer Center, Iowa City, IA; Sinai Hospital of Baltimore, Baltimore, MD; University of
Alabama at Birmingham, Hoover, AL; University of Iowa, Iowa City, IA; Division of Hematology/Oncology, Department of Medicine,
University of California San Francisco, San Francisco, CA; University of California San Francisco, Helen Diller Family Comprehensive
Cancer Center, San Francisco, CA
Background: IROC is an expanding multi-institution collaborative database which includes socioeconomic, genomic, pathologic, clinical and laboratory data in metastatic RCC patients (pts),
primarily in the modern setting. Elevated baseline NLR is now an established poor prognostic
factor in renal cell carcinoma (RCC) but currently has limited practical use. We hypothesized that
an increase in NLR of 3 or more (NLR Failure) at 2 months on therapy could be a predictor of
eventual treatment failure and shorter overall survival and thus augment the utility of this marker.
Methods: Patients with complete data on NLR at time = 0 and +2 months of therapy were analyzed.
Information on comorbidities, previous therapy, demographics were collected for adjusted analysis. NLR failure was defined as an increase of 3 or more compared to baseline NLR. Cox
proportional hazard models were used to analyze the risk of progression and death with NLR
failure at 2 months (+/- 2 weeks). Kaplan Meier graphs were constructed to trace survival functions
for PFS and OS by NLR. Results: Among 165 pts; 121 were eligible (Table). NLR failure at 2 months
was associated with a highly statistically significant increase in the risk of death in , 1 year (HR
6.82, 95% CI [3.16-14.70], p,0.001). In a model adjusted for NLR change, the value of baseline NLR
to predict OS ,1 year was non-significant (HR 1.02, p = 0.65). Similarly, NLR failure increased the
risk of treatment failure in less than 6 months (HR 4.83 95% CI [2.29-10.19], p,0.001), while
baseline NLR did not predict it (HR 1.03, p = 0.34). These findings were unaffected by immunotherapy vs TKI therapy. NLR failure at 2 months had a 78% (11/14) positive predictive value for
survival ,1 year and 86% (12/14) [p=.0001] for treatment failure in 6 months. Conclusions: In this
multi-institutional cohort of RCC pts; an increase in NLR of 3 or more at 2 months following therapy
start predicts for an increasing risk of death and impending treatment failure with a high PPV. The
prognostic value of baseline NLR is non-significant when adjusting for NLR change. NLR failure
should be validated in prospective studies and could have clinical utility in management of RCC pts.
Research Sponsor: None.
Baseline characteristics.
Sex
Male
Female

N
98
23

%
81
19

Caucasian
African American
Others

89
15
17

73
12
15

Clear Cell
Papillary
Chromophobe
Medullary
Xp11 translocation
Unclassified and others

92
8
1
2
2
8

81
7
1
2
2
7

I/O combination therapy
I/O monotherapy
TKI monotherapy
Other

32
44
30
15

27
36
25
12

Race

Pathology

Treatment
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Absolute eosinophil count as predictive biomarker of irAEs in patients with metastatic renal cell
carcinoma (mRCC) treated with immune checkpoint inhibitors (ICIs).
Roberta Giorgione, Serena Pillozzi, Marinella Micol Mela, Elisa Giommoni, Agnese Paderi, Laura Doni, Elisa Pellegrini,
Alessandro Di Costanzo, Lorenzo Antonuzzo; Clinical Oncology Unit, Careggi University Hospital, Florence, Italy
Background: Nivolumab and ipilimumab are associated with immune-related adverse events
(irAEs) and, to date, few biomarkers predictive of ICIs toxicity are reported in mRCC. Methods:
We conducted a single-center, observational, retrospective study at Clinical Oncology Unit, Careggi
University Hospital, Florence, Italy. We evaluated 43 patients (pts) with mRCC treated with ICIs
from April 2013 to May 2020. Absolute Eosinophil Counts (AEC, N°/mL) were registered at baseline
and at time of occurrence of irAEs. This study aims to evaluate whether the AEC could be a
predictive biomarker of irAEs in patients with mRCC treated with ICIs. Results: Median age was 65
years and males were 81.4%. 10 pts received Nivolumab+Ipilimumab, while 33 pts received
Nivolumab single agent. 74.4% pts (32/43) developed at least 1 irAE, 11.6% with G3-G4 irAEs.
The most frequent first irAE was endocrine event (40.6% pts; 37.5% with hypo-/hyperthyroidism). The baseline mean AEC was 163.1/mL in our cohort, in particular 132.2/mL in pts
who did not develop irAEs and 176.7/mL in pts who developed irAEs (p=0.134). Among the pts who
developed irAEs, the mean AEC was lower in pts with G1-G2 (153.1/mL) than in those with G3-G4
(330/mL; p=0.0013) irAEs. At the time of onset of the first irAE, the mean AEC increased to 247/mL
(D 140.1%). Analyzing the trend of AEC from baseline to time of occurrence of irAE for the 32 pts
who had developed at least one irAE, 53.1% (17 pts) showed an increasing trend; among these pts,
the most frequent irAEs were endocrine occurring in 4/17 pts (23.6%). An increasing trend was also
observed in the majority of pts who developed G1-2 (14/27, 51.9%) and G3-4 (3/5, 60.0%) irAEs.
Additional analyzes are ongoing to identify appropriate cut-offs of AEC to better stratify patients.
Conclusions: There is little evidence in the literature about the potential role of absolute eosinophil
counts as a predictive biomarker of irAEs in patients with solid tumors treated with ICIs, and most
refer to patients with melanoma. In this study we observed that the baseline AEC values in patients
that will develop irAEs are higher than in those without irAEs and, among the former, the values are
lower for patients with toxicity G1-G2 vs G3-G4. We also found an increase of the mean AEC from
baseline to the onset of the first irAE. Of the patients who experience toxicity, most have an upward
trend in AEC at the onset of the first irAE. Compatibly with all the limitations of a retrospective
analysis, our is the first experience exploring the role of the eosinophil count in the development of
irAEs in mRCC patients treated with ICIs, and a prospective study is ongoing in our Unit to confirm
the role of the eosinophil count in patients treated with ICIs. Research Sponsor: None.
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DNA damage repair (DDR) pathway alteration in advanced renal cell carcinoma (RCC) is
association with good progression-free survival with tyrosine kinase inhibitor (TKI) therapy.
Wei Zhai, Junyun Wang, Ning He, Jiale Zhou, Jianfei Wang, Yizheng Xue, Zhaolin Yang, Yonghui Chen, Jin Zhang, Jiwei Haung,
Wen Kong, Yiran Huang, Wei Xue; Department of Urology, Renji Hospital, School of Medicine in Shanghai Jiao Tong University,
Shanghai, China; GloriousMed Clinical Laboratory (Shanghai) Co., Ltd., Shanghai, China
Background: Alterations in DNA damage repair (DDR) genes are associated with human tumorigenesis and may be as potential biomarkers for vascular endothelial growth factor (VEGF)
tyrosine kinase inhibitor (TKI) therapy in renal cell carcinoma. However, biologic significance
and relevance to TKI targeted therapy in metastatic RCC are unknown. Methods: Genomic data and
treatment outcomes were retrospectively collected for patients with metastatic RCC. Tumor and
germline DNA were subject to targeted next generation sequencing across 642 genes of interest,
including 60 DDR genes. Patients were dichotomized according to underlying DDR gene alteration
into (1) DDR gene alterations present (Mut DDR); (2) wildtype (WT) DDR gene alterations present
(WT DDR). Association between DDR status and therapeutic benefit was investigated separately
for and vascular endothelial growth factor (VEGF) tyrosine kinase inhibitor (TKI) therapy. Results:
Mut DDR were detected in 17/40 patients (42.5%). The most frequently DDR altered genes were
TP53. For patients with TKI treatment, Mut DDR status was associated with superior progression
free survival (log-rank p = 0.048), but not with superior overall survival (log-rank p = 0.39); after
adjusting for International Metastatic Renal Cell Carcinoma Database Consortium risks and extent
of prior therapy, the HR for Mut DDR was 2.68 (95% CI: 0.96–7.46; p = 0.059). Conclusions: DDR
alterations are recurrent genomic events in patients with advanced RCC and were mostly clonal in
this cohort. Dysfunction events in these genes may affect outcome with TKI therapy in adanced
RCC, and these hypothesis-generating results deserve further study. Research Sponsor: None.
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Illustration of temporal evolution in patients with metastatic renal cell carcinoma (mRCC) using
both circulating tumor DNA (ctDNA) and tissue-based genomic data.
Zeynep Busra Zengin, Caroline Weipert, Joann Hsu, Nicholas Salgia, Chuck Hensel, Benjamin Louis Maughan, Nityam Rathi,
Divyam Goel, Neeraj Agarwal, Toni K. Choueiri, Sumanta K. Pal; City of Hope Comprehensive Cancer Center, Duarte, CA;
Guardant Health, Redwood City, CA; Guardant Health, Inc., Salt Lake City, UT; Sidney Kimmel Comprehensive Cancer Center at
Johns Hopkins University, Baltimore, MD; University of Utah Huntsman Cancer Institute, Salt Lake City, UT; University of
Utah, Salt Lake City, UT; Huntsman Cancer Institute, University of Utah, Salt Lake City, UT; Dana-Farber Cancer Institute and
Harvard Medical School, Boston, MA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer
Center, Duarte, CA
Background: We have previously demonstrated the feasibility of ctDNA assessment in mRCC and
preliminarily showed agreement between ctDNA and tissue-based genomic findings (Zengin et al
ESMO 2020). Our data suggested that the degree of agreement is dependent upon the temporal
separation of blood and tissue samples. We sought to further explore this temporal impact in a
separate validation cohort. Methods: Patients (pts) with mRCC who underwent ctDNA genomic
profiling were identified. ctDNA analysis was performed using a CLIA-certified 73-74 gene panel
(Guardant360). From this cohort we identified a subset of pts who also underwent tissue-based
genomic profiling using either a whole exome sequencing platform (GemExtra [TGen, Phoenix,
AZ]) or a targeted next generation sequencing platform (Foundation Medicine [Cambridge, MA] or
Tempus [Chicago, IL]). Only alterations covered by both assays were included for the current
analysis. The difference in the proportion of alterations detected on tissue and ctDNA was
compared between these cohorts and at a 6-mo landmark using the x2 test. Results: In total,
ctDNA and tissue based genomic profiling was assessed in 112 pts (M:F, 81:31); with most common
histology was clear cell (85.7%). Median time between ctDNA and tissue assessments was
9.8 months (IQR 1.15-23.7). When examining paired samples in which .1 ctDNA alteration was
detected, 32% (43/133) of alterations detected on tissue were also detected in ctDNA. This
proportion increased to 43% (29/67) when samples collected within 6 months of each other, and
was 51% (28/55) in samples collected within 3 months of each other. There was no significant
difference in the frequency of shared mutations between the cohorts (P=0.09; Table). Conclusions:
Our study confirms that ctDNA and tissue-based genomic profiling continue to provide consistently
high levels of agreement. Notably, the percentage of samples with $1 ctDNA alteration detected was
significantly lower in both cohorts compared to previous studies in RCC. More shared alterations
were found on ctDNA when both ctDNA and tissue-based assessment were obtained at closer
intervals. Research Sponsor: None.
Percentage of alterations detected on tissue also detected on ctDNA.
Time between ctDNA and tissue assessment
Discovery cohort (n=27)
Validation cohort (n=44)
Combined
(n=71)

£ 6 mos
79%
P = 0.003
34%
P=0.02
43%
P=0.007

>6 mos
31%

Overall
46%

12%

25%

21%

32%
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Prognostic biomarkers of systemic inflammation in patients on active surveillance for
metastatic renal cell carcinoma (mRCC): A biobank analysis.
Vishwani Chauhan, Jahangeer Malik, Aravindhan Sundaramurthy, Stefan N. Symeonides, Mark Stares; University of
Edinburgh, Edinburgh, United Kingdom; Edinburgh Cancer Centre, Western General Hospital, Edinburgh, United Kingdom;
NHS Lothian, Edinburgh, United Kingdom; Edinburgh Cancer Research Centre, University of Edinburgh, Edinburgh, United
Kingdom; Edinburgh Cancer Centre, Edinburgh, United Kingdom
Background: A subset of patients with metastatic renal cell carcinoma (mRCC) follow an indolent
disease course. Given the toxicity and non-curative nature associated with systemic anti-cancer
therapy (SACT), some patients may benefit from initial active surveillance (AS). However, selecting
patients suitable for this approach is challenging. Biomarkers of systemic inflammation predict
survival in mRCC, both independently and as part of the International Metastatic Database
Consortium (IMDC) risk score. We sought to use these biomarkers to characterise the time to
initiation of SACT (tSACT) in mRCC patients on AS. Methods: 126 mRCC patients clinically assessed
and commenced on AS prior to any systemic therapy were retrospectively identified from a
regional mRCC clinical database. Patients who underwent metastasectomy for oligometastatic
disease at any time were excluded. The primary endpoint, tSACT, was defined as the time from
radiological diagnosis of mRCC until SACT initiation, or death, or censorship if continuing AS at
follow-up date. Inflammatory biomarkers from routine blood tests (haemoglobin, white cell count,
neutrophil count, platelets, C-reactive protein (CRP), albumin) and the IMDC score, measured at the
time of diagnosis of mRCC, were recorded. The relationship between these and tSACT was
examined using Kaplan-Meier and Cox-regression methods. Results: 66 (52%) patients had
commenced SACT. 17 (13.5%) had died without commencing SACT (median survival of the 17
was 40.4 months, range 9.1-130.2 months, and comorbidities may have affected fitness for starting
therapy or led to all-cause mortality). 43 patients remained on AS, with minimum and median
follow-up of 12.6 months and 39.6 months respectively. The median tSACT was 17.2 months (IQR
8.8-34.8 months). On univariate analysis, CRP and albumin were predictive of time on AS (p= 0.01
and p= 0.049 respectively). On multivariate analysis, only CRP was independently associated with
tSACT (p= 0.035), stratifying tSACT from 9.1 months (CRP . 10) to 20.9 months (CRP#10) (p=
0.009). 111 (88.1%) patients were IMDC 0-1, while 12 (9.5%) and 3 (2.4%) were IMDC 2 or 3 and may
have had comorbidities that influenced the initial AS decision. In our cohort the IMDC risk score did
not predict time on AS. Conclusions: These results highlight that some patients with mRCC may
undergo active surveillance for a marked time period before SACT initiation. We identify routine
biomarkers of the systemic inflammatory response that predict time to systemic therapy. In
particular CRP, a simple measure of inflammation, stratifies the time to initiation of SACT across a
clinically significant time period. This simple, widely available test may help to objectively inform
clinical decisions about AS in patients in mRCC. Additional experience is necessary to further
define the risks and benefits of this approach. Research Sponsor: None.
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Sarcomatoid (srcRCC) versus clear cell (ccRCC) renal cell carcinoma: A comparative
comprehensive genomic profiling (CGP) study.
Gennady Bratslavsky, Joseph M Jacob, Andrea Necchi, Philippe E. Spiess, Petros Grivas, Natalie Danziger, Richard Huang,
Douglas A Mata, Brennan James Decker, Jeffrey S. Ross; SUNY Upstate University Hospital, Bethesda, MD; SUNY Upstate
Medical University, Syracuse, NY; Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; Moffitt Cancer Center, Tampa,
FL; University of Washington, Seattle, WA; Foundation Medicine, Inc., Cambridge, MA; Foundation Medicine, Inc, Morrisville,
NC; Foundation Medicine Inc., Cambridge, MA; Foundation Medicine, Cambridge, MA
Background: srcRCC is a well-described histologic entity often featuring rapid progression and
aggressive clinical course when compared with classic ccRCC. We queried whether CGP would
uncover opportunities for targeted and immunotherapy (IO) for srcRCC patients that could
individualize their treatment and entry into clinical trials. Methods: Using a hybrid capturebased CGP assay to evaluate all classes of genomic alterations (GA), 160 cases of srcRCC and
1,664 cases of ccRCC were sequenced from FFPE tissue samples. Tumor mutational burden (TMB)
was determined on up to 1.1 Mbp of sequenced DNA and microsatellite instability (MSI) was
determined on up to 114 loci. PD-L1 expression was determined by IHC (Dako 22C3) with low tumor
cell positive staining set at 1-49% and high staining .50% expression. Results: Gender and age
distributions for both tumor types were similar. srcRCC featured significantly higher GA/tumor
than ccRCC (P , .0001). CGP revealed major differences with ccRCC associated more frequently
with tumor suppressor gene (TSG) losses in VHL, PBRM1, TSC2 and SETD2 (all P , .0001). In
contrast, srcRCC is associated with cell proliferation with increased inactivation of cell cycle
regulatory genes including TP53, CDKN2A/B, MDM2 and TERT (all P , .0001). RB1 GA in srcRCC
may reflect neuroendocrine differentiation occasionally found in these tumors. NF2 GA were more
frequent in srcRCC (P , .0001). Conclusions: CGP reveals striking differences between srcRCC and
ccRCC which may in part explain the differing histologic appearances and typical clinical course of
these 2 aggressive malignancies. ccRCC is driven more by TSG loss and srcRCC is driven more by
cell cycle dysregulation. Targeted therapy opportunities were uncommon for both tumor types
although each featured biomarkers potentially predictive of mTOR inhibitor responses (TSC2 in
ccRCC and NF2 in srcRCC). Although the higher PBRM1 GA frequency in ccRCC may explain the IO
benefit well-known for this tumor type, the srcRCC group features significantly increased TMB,
CD274 amplification and PD-L1 staining which may also create IO opportunities for srcRCC
patients. Research Sponsor: Foundation Medicine Inc.
Number of Cases
Females
Males
Median age (range)
GA/tumor
TP53
VHL
BAP1
PBRM1
SETD2
CDKN2A
CDKN2B
ARID1A
PTEN
NF2
TSC1
PIK3CA
SMARCB1
TERT
RB1
MDM2
CD274
MSI-High
Median TMB
Mean TMB
TMB > 10 mut/Mb
TMB > 20 mut/Mb
PD-L1 IHC Low (1-49%)
PD-L1 High (> 50%)

ccRCC
1,664
30%
70%
60 (15-90+)
3.5
13%
76%
15%
44%
26%
13%
11%
4%
12%
3%
7%
5%
1%
8%
1%
1%
1%
0%
2.5
2.9
1%
0%
24% (411 cases)
4%

srcRCC
160
33%
67%
60 (16-90+)
4.6
38%
41%
14%
10%
11%
41%
32%
3%
12%
18%
2%
2%
4%
20%
8%
5%
6%
1%
3.5
3.8
3%
1%
17% (24 cases)
38%

Significance
NS
NS
, .0001
, .0001
, .0001
NS
, .0001
, .0001
, .0001
, .0001
NS
NS
, .0001
, .0001
NS
P = .01
, .0001
, .0001
P = .001
, .0001
NS
P = .009
P = .04
NS
NS
P , .0001
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Prognostic value of simple blood biomarkers of systemic inflammation for metastatic renal cell
carcinoma (mRCC) patients who undergo cytoreductive nephrectomy (CNx).
Jigi Moudgil-Joshi, Mark Stares, Alex Laird, Steve Leung, Jahangeer Malik, Aravindhan Sundaramurthy, Stefan N. Symeonides;
The University of Edinburgh, Edinburgh, United Kingdom; University of Edinburgh, Edinburgh, United Kingdom; Western General
Hospital, Edinburgh, United Kingdom; Edinburgh Cancer Research Centre, University of Edinburgh, Edinburgh, United Kingdom
Background: The role of cytoreductive nephrectomy (CNx) in patients with metastatic renal cell
carcinoma (mRCC) is currently in question. Assessing the benefits and risks of CNx is challenging,
with a lack of validated prognostic tools. Biomarkers of the systemic inflammatory response have
prognostic utility in mRCC and are included in the IMDC score used to predict survival in patients
with mRCC treated with systemic therapy. We sought to investigate their role in patients with
mRCC who had undergone CNx. Methods: A cohort of 68 patients, suitable for first-line VEGFR
inhibitor (VEGFRi) systemic therapy, who had undergone CNx for mRCC, were identified from a
clinical database of patients referred to a regional mRCC service. Inflammatory biomarkers from
routine blood tests (haemoglobin, white cell count, neutrophil count, platelets, C-reactive protein
(CRP), albumin) and the IMDC score, measured at the time of diagnosis of mRCC, were recorded.
The relationship between these and overall survival and time to VEGFRi (tVEGFRi) was examined
using Kaplan-Meier and Cox-regression methods. Results: Data were available for 68 patients.
Median survival was 33.7 months. On multivariate analysis, albumin ( , 35g g/dL v $35 g/dL) and
CRP (# 10 mg/L v . 10 mg/L) were independently associated with overall survival (p = 0.027 and p
= 0.034 respectively). Albumin stratified survival from 24.7 to 87.2 months (p , 0.0001) and CRP
from 29.4 to 82.3 months (p = 0.004). 40 (59%) patients subsequently commenced VEGFRi
therapy. Median tVEGFRi was 18.1 months, with only 5 (7%) patients commencing treatment within
3 months. 16 (24%) patients yet to receive systemic therapy remain alive after a median
54.0 months follow-up. On multivariate analysis, albumin was also predictive of tVEGFRi (p =
0.037), stratifying tVEGFRi from 6.07 to 45.7 months (p = 0.002). Conclusions: These results
highlight that biomarkers of the systemic inflammatory response are strong prognostic factors in
mRCC patients who have undergone CNx. Albumin and CRP, but not IMDC, predict survival in this
patient group. Significantly, the population investigated here differ from those included in the
CARMENA and SURTIME studies, with a majority undergoing surveillance prior to VEGFRi therapy.
Our results support a role for CNx in patients where deferred systemic therapy strategies may be
employed. Albumin may assist in clinical decision making when considering when to start systemic
therapy. We advocate further studies to investigate the prognostic role of these simple, routine
clinical tests in patients with mRCC undergoing CNx. Research Sponsor: None.
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Associations between plasma cytokine levels and gut microbiota composition in metastatic
renal cell carcinoma (mRCC).
Alex Chehrazi-Raffle, Nazli Dizman, Paulo Gustavo Bergerot, Misagh Karimi, Joann Hsu, John D Gillece, Megan Folkerts,
Lauren J Reining, Sarah K Highlander, Sumanta K. Pal; City of Hope National Medical Center, Duarte, CA; City of Hope
Comprehensive Cancer Center, Duarte, CA; City Of Hope Medical Grp, La Verne, CA; Translational Genomics Research
Institute, Flagstaff, AZ; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center, Duarte,
CA
Background: Plasma cytokines and the gut microbiome have been shown separately to influence
the response to systemic therapy in mRCC. We sought associations between serum cytokines and
gut microbial composition in patients (pts) with mRCC. Methods: Eligibility requirements included
histologically proven mRCC and an intent to receive either vascular endothelial growth factortyrosine kinase inhibitor (VEGF-TKI) or immune checkpoint inhibitor (ICI). Blood samples were
collected prior to treatment initiation and immunologic profiles were evaluated using a Human
Cytokine 30-plex protein assay (Invitrogen). Stool was collected at baseline and shotgun metagenomic sequencing was performed to quantify gut microbial populations using previously
published methods (Salgia et al Eur Urol 2020). Results: A total of 50 pts were studied (36:14
M:F) with a median age of 67 (range, 32-85). Twenty pts and 30 pts had subsequent initiation of
VEGF-TKI and ICI therapy, respectively. Levels of Akkermansia spp were significantly higher in pts
who were IL-6 low (P = 0.023). In contrast, pts who were IL-6 high had higher levels of enteric
pathogens, including Salmonella spp and Enterococcus spp. Both Akkermansia spp and Bacteroides
spp levels were higher in pts who were IL-8 low. Associations between cytokine levels, microbiome
composition, and treatment response will be presented. Conclusions: Given studies suggesting the
role of Akkermansia spp in enhancing ICI response (Routy et al Science 2018), our data provide a
critical link between the gut microbiome and systemic immunomodulation. Research Sponsor:
None.
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Distinct cytokines predict response to immunotherapy and targeted therapy in metastatic renal
cell carcinoma (mRCC).
Alex Chehrazi-Raffle, Luis A Meza, Marice Alcantara, Nicholas Salgia, Nazli Dizman, Paulo Gustavo Bergerot, Joann Hsu,
Marcin Kortylewski, Sumanta K. Pal; City of Hope National Medical Center, Duarte, CA; City of Hope Comprehensive Cancer
Center, Duarte, CA; City of Hope, Duarte, CA; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive
Cancer Center, Duarte, CA
Background: Previous studies have suggested a link between plasma cytokines and mRCC
outcomes with systemic therapy. In a prospective study, we assessed whether plasma cytokines
could separately predict outcome with immunotherapy or targeted therapy. Methods: Eligible
patients (pts) had histologically proven mRCC with intent to receive a vascular endothelial growth
factor-tyrosine kinase inhibitor (VEGF-TKI) or an immune checkpoint inhibitor (ICI). Immunologic
profiles were evaluated at several time points using a Human Cytokine 30-plex protein assay
(Invitrogen). Clinical benefit (CB) was defined as complete response, partial response, or stable
disease $ 6 months. Results: A total of 56 pts (40:16 M:F) were enrolled; 23 pts and 33 pts received
VEGF-TKI and ICI, respectively. The most common VEGF-TKI was cabozantinib; the most common
ICI was nivolumab. CB was similar between VEGF-TKI and ICI arms (65% vs 54%). Pts with CB from
VEGF-TKIs had lower pretreatment levels of IL-6 (p = 0.02), IL-1RA (p = 0.03), and G-CSF (p = 0.02).
Major shifts in plasma cytokines were seen as early as one month; these data will be presented.
Conclusions: Distinct plasma cytokines predict benefit with VEGF-TKIs and ICIs. Ongoing work will
incorporate analysis of pts receiving VEGF-TKI and ICI combination therapy. Research Sponsor:
None.
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Therapy-relevant gene signatures in the high risk localized renal cell carcinoma setting:
Transcriptomic data from patients receiving placebo on a randomized phase III trial (PROTECT).
Phillip Rappold; Memorial Sloan Kettering Cancer center, New York, NY
Background: Transcriptomic profiling of the renal cell carcinoma (RCC) tumor microenvironment
(TME) has revealed gene signatures predictive of response to therapies in the metastatic setting.
High expression of angiogenesis genes correlate with responses to tyrosine kinase inhibitors.
Adenosine in the TME exerts immunosuppressive effects that can facilitate tumor growth.
Adenosinergic agonism has revealed gene signatures, comprised of inflammatory myeloid mediators, that correlated with response to adenosine pathway inhibition on a previously reported
cohort of patients. Given these promising data from the metastatic space, we sought to interrogate
prognostic gene expression in the TME from patients with localized disease. Methods: Clinicopathologic and whole-gene microarray data were acquired from 202 patients in the placebo arm of
the PROTECT trial (NCT01235962). Transcriptomic scores assessing angiogenesis and adenosine
signaling with individual annotations above/below median categorized patients into four groups
(angiogenesis high vs. low; adenosine high vs. low). Categorical association with disease free (DFS)
and overall survival (OS) was tested with logrank testing and assessed interdependence with the
UCLA Integrated Staging System (UISS) in a cox regression model. Results: Overall, 37% of the
cohort developed recurrence and 81% were alive at last follow up. Kaplan-Meier analysis showed
Adenohi and Angiolo signatures were individually associated with decreased DFS and OS, compared
to Adenolo and Angiohi, respectively. Upon integrating these signatures, we found the Adenohi
Angiolo group exhibited the worst and the AdenoloAngiohi group had the best DFS and OS. These
associations were validated in the TCGA cohort. Multivariate Cox regression models showed
AdenohiAngiohi (HR 3.75; 95% CI, 1.72-8.21; p = 0.0009) and AdenohiAngiolo (HR 6.44; 95% CI,
3.06-13.54; p , 0.0001) groups (AdenoloAngiohi as reference group) and pathologic T4 (HR 8.69;
95% CI, 2.66-28.36; p = 0.0003) were significantly associated with worse DFS, but not UISS score
(HR 0.56; 95% CI, 0.24-1.31; p = 0.18) and T3 tumors (HR 1.54; 95% CI, 0.8-2.94; p = 0.2; T2 as
reference group). Conclusions: RCC TME subgroups stratified into adenosinergic and angiogenic
expression profiles carry independent prognostic significance in patients with localized RCC. On
multivariate analysis, these gene signatures enhanced conventional clinicopathologic risk stratification variables in predicting DFS after nephrectomy. Given the early data fueling interest in
developing the prognostic capacity of these gene signatures in the metastatic space, and their
ability to predict outcomes in the post-nephrectomy setting, these biologically relevant subgroups
should be explored as a guide for future biomarker-driven adjuvant therapy trials. Research
Sponsor: Novartis.
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Impact of concurrent ACE inhibitors and ARBs on outcomes with immune-checkpoint inhibitors
(ICIs) for patients (pts) with metastatic renal cell carcinoma (mRCC).
Pier Vitale Nuzzo, Catherine Curran, Elio Adib, Dory Freeman, Amin Nassar, Sarah Abou Alaiwi, Ziad Bakouny,
Bradley Alexander McGregor, Toni K. Choueiri, Rakesh K. Jain, Rana R. McKay, Guru Sonpavde; Dana Farber Cancer
Institute, Boston, MA; Dana-Farber Cancer Institute, Boston, MA; Brigham and Women’s Hospital, Boston, MA; Lank Center for
Genitourinary Oncology, Dana-Farber Cancer Institute, Boston, MA; Dana-Farber Cancer Institute and Harvard Medical
School, Boston, MA; Massachusetts General Hospital, Boston, MA; University of San Diego, San Diego, CA; Dana-Farber Cancer
Institute, Harvard Medical School, Boston, MA
Background: The renin-angiotensin system (RAS) is involved in regulation of angiogenesis and cell
proliferation and may improve drug delivery by enhancing tumor perfusion partly by downregulating transforming growth factor (TGF)-b. Since (TGF)-b appears to be associated with
resistance in patients receiving immune checkpoint inhibitors (ICIs), we investigated whether
angiotensin converting enzyme inhibitors (ACEI) and angiotensin receptor blockers (ARBs) may
enhance the outcomes of mRCC pts receiving ICI. Methods: Data from mRCC pts who received ICIs
at the Dana-Farber Cancer Institute (DFCI) was obtained. Data for ACEI and ARB administration
was collected with concurrent administration defined as ongoing therapy from the time of starting
ICI . The Kaplan-Meier method and Cox were used to evaluate the impact of concurrent ACEI/ARB
on overall survival (OS). Results: Data was available for 134 pts. The mean age was 63 years
(Range 37-85)). 94 (70%) pts were male. The therapies included Nivolumab+/-Other (104),
Atezolizumab+/-Other (21), Pembrolizumab+/-Other (8) and Durvalumab +Tremelimumab (1).
35 (25%) pts received ICI as first line treatment, 52 (39%) received as second line treatment,
and 48 (36%) received as third line or higher. Out of the 134 pts, 39 (29%) had been treated with an
ACEI or ARB during ICI treatment. Out of the 39 pts who had ACEI or ARB, 2 (5%) had complete
response (CR) as best response, 11 (28%) had partial response (PR), 17 (46%) had stable disease
(SD) and 9 (23%) had progressive disease (PD). Out of the 95 pts who did not receive ACEI or ARB,
3 pts (3%) had CR as their best response to ICI, 19 (21%) had PR, 39 (43%) had SD, and 29 (32%)
had PD, (5 patients’ best response were unevaluable). The median OS for those who had ACEI/
ARBs and did not have ACEI/ARBs was 32 months and 20 months respectively. Univariable analysis
revealed that patients who received ACEI/ARBs had improved OS (Logrank p-value = 0.002; HR =
2.5 [95%CI: 1.4 - 4.5]). Conclusions: In this hypothesis-generating study, concurrent ACEI/ARBs
are associated with better outcomes for mRCC pts receiving ICIs. Given the availability of ACEI/
ARBs, it is important to validate this result in a larger dataset and after controlling for known
prognostic factors. Research Sponsor: None.
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Gene expression profiling (GEP) to identify metabolic gene signature predictive of recurrence
after surgery in stage III clear-cell renal cell carcinoma (ccRCC).
Shuchi Gulati, Vemuri Bhargav, Tom Cunningham, David Plas, Julio Alberto Landero, Jarek Meller, Maria Czyzyk-Krzeska;
University of Cincinnati Medical Center, Cincinnati, OH; University of Cincinnati, Cincinnati, OH
Background: Management of patients with localized or locally advanced renal cell cancer (RCC)
involves surgical resection. However, 20-40% of all localized kidney cancer patients experience a
recurrence. Adjuvant treatment in high-risk kidney cancer has not proven to successfully improve
overall survival (OS) and the only drug approved so far in this setting is vascular endothelial growth
factor (VEGF) inhibitor, sunitinib. As multiple trials are evaluating drugs including immune
checkpoint inhibitors in patients with high risk localized clear cell RCC, there is an urgent need
to identify biomarkers to help with therapeutic decisions as well as for risk stratification. Here we
present analysis pertaining to genes involved in metabolic reprogramming in kidney cancer.
Methods: A deep transcriptomic analysis of patients with stage III ccRCC in the TCGA KIRC
Firehose Legacy cohort was undertaken. Caucasian males with stage III ccRCC in the TCGA cohort
for whom recurrence data was available with a minimum follow-up of 2 years were identified for
the analysis. Expression profiles of differentially expressed genes were clustered using the
Bayesian infinite mixture model and samples clustered using average linkage hierarchical clustering based on pairwise Pearson’s correlations as the measure of similarity. Enrichment analysis
of up- and down-regulated genes was performed using logistic regression. R package was used to
generate Kaplan-Meier curves and assess statistical significance of differences in overall and
disease-free survival using log-rank test. Results: The cohort evaluated for this study included
Caucasian male patients that remained disease free for at least 24 months after surgery (n = 22)
and patients whose cancer recurred within 24 months (n = 20). We identified metabolic genes,
encoding subunits of mitochondrial electron transport chain as well as malate aspartate shuttle
(MAS), where loss of coordinated co-expression between these genes identified patients at risk of
recurrence after surgery. The gene signature stratified the 42 patients into three subtypes:
significantly enriched for a) recurrence (subtype 1), for b) disease free status (subtype 2) and b)
intermediate (subtype 3). Work is underway to combine the use of individual gene expression and
ratios of gene expression within the signature to optimize prognostic biomarkers for localized
ccRCC. Conclusions: In this analysis, we have identified a novel metabolic gene signature which
can help identify patients with localized ccRCC at high risk of recurrence after surgery to guide
aggressive therapy. These findings require further validation in tumors collected from patients
with stage III ccRCC. Research Sponsor: None.
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Trends in the use of administrative databases in urologic oncology: 2000 – 2019.
Zev Leopold, Priya Dave, Adarsh Menon, Hiren V. Patel, Arnav Srivastava, Isaac Yi Kim, Thomas L Jang, Eric A. Singer; Section
of Urologic Oncology, Rutgers Cancer Institute of New Jersey, New Brunswick, NJ; Section of Urologic Oncology, Rutgers
Cancer Institute of New Jersey and Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ, New Brunswick, NJ;
Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood Johnson Medical School,
New Brunswick, NJ
Background: Administrative databases (AD) provide investigators with nationally representative
study populations to answer research questions using large sample sizes. We aimed to quantify the
trends and incidence of AD use in published manuscripts in urologic oncology. We examined six
commonly used databases: National Cancer Database (NCDB), Surveillance, Epidemiology and End
Results Database (SEER), SEER-Medicare (SEER-M), Nationwide Inpatient Sample (NIS), National
Surgical Quality Improvement Program (NSQIP), and Premier Healthcare Database (PHD).
Methods: A literature review powered by PubMed and DistillerSR from 7/1/2000 to 6/30/2019
aggregated manuscripts that used the aforementioned databases to study a genitourinary malignancy. Included publications were categorized by database used, corresponding author department affiliation, organ, journal, year, and contribution – defined as temporal treatment trends,
outcomes and survival, comparative effectiveness research, or cost-effectiveness. Results: There
were 2,265 publications across 302 journals that met the inclusion criteria. Between 2000 and
2019 the compound annual growth rate of these publications was 18.7%. SEER contributed most
heavily over the study period, with a 14.6% growth rate. NCDB use grew 75.6% annually starting in
2012. Prostate cancer comprised the majority of publications (51.3%), followed by kidney (23.1%)
and bladder (22.5%) cancer. Journals publishing these manuscripts had a median impact factor of
3.28 (IQR = 1.84 – 5.74) in 2019. Urologists published 52.5% of AD manuscripts over the study
period. Conclusions: Our results show substantial growth in the use of ADs for the study of
urologic oncology. Given the broad use of ADs, investigators and specialty societies should
advocate for continued improvement in the data captured by them. Research Sponsor: U.S.
National Institutes of Health.
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Quantifying publication rates and time to publication for urologic oncology podium presentations.
Mark Mikhail, Kevin Chua, Hiren V. Patel, Alexandra L. Tabakin, Sai Krishnaraya Doppalapudi, Saum Ghodoussipour,
Isaac Yi Kim, Thomas L Jang, Arnav Srivastava, Eric A. Singer; Section of Urologic Oncology, Rutgers Cancer Institute of New
Jersey and Rutgers Robert Wood Johnson Medical School, New Brunswick, NJ
Background: The American Urological Association (AUA) annual meetings serve as a large
platform for unpublished research. Among the selected abstracts, podium presentations represent
the most impactful submissions. Furthermore, between large meeting attendance and social media
promotion, authors can disseminate their findings to a potentially large audience prior to final
manuscript publication. While all AUA abstracts do undergo peer review, it is not with the same
level of scrutiny that full-length manuscripts receive. Thus, we investigated the publication rates,
impact factors, and time to publication of urologic oncology podium presentations at the AUA.
Methods: Of 875 podium presentation abstracts from the 2017 AUA Annual meeting, 394 (45.0%)
were classified as urologic oncology. We chose 2017 to allow for a three-year window for publication. Abstracts were assessed for subsequent publication between January 1, 2015 and May 31,
2020 with a pre-determined PubMed search protocol. Abstract authors were searched for individually, with key terms being added sequentially until ,30 results were generated in PubMed.
Each search result was then reviewed until a matching publication was found. Abstracts were
deemed published if at least one author of the presented abstract was a manuscript author and/or
at least one conclusion in the presented abstract was included in the conclusions of the publication.
Publication rates, time to publication, and 2019 journal impact factors were collected. Results: Of
394 urologic oncology podium presentations at the 2017 AUA, 228 (57.9%) focused on prostate
cancer, while 81 (20.6%) and 58 (14.7%) presentations focused on kidney and bladder cancer,
respectively (table). Overall, 211 (53.6%) podium presentations were published. Median time from
presentation to publication was 13.6 months (IQR: 7.5-21.5). There were 9 (2.3%) publications that
were published prior to the submission deadline and 57 (14.5%) podium presentations that were
published prior to the 2017 AUA meeting. The number of articles published at one, two and three
years after the meeting was 90, 170 and 202, respectively. The median journal impact factor of all
published works was 3.4 (IQR: 2.7-5.9). Conclusions: While AUA podium presentations disseminate
valuable data, approximately half of these presentations were not published in peer-reviewed
journals within three years. Therefore, care must be taken when promoting data or adopting new
practices based on these presentations alone. Research Sponsor: None.
Publication
Bladder
Kidney
Penile
Prostate
Testis
Urethral
Upper Tract Urothelial
Total

Yes
27
39
7
131
6
0
1
211

No
31
42
1
97
6
2
4
183

Rate
46.6%
48.2%
87.5%
57.5%
50.0%
0.0%
20.0%
53.6%

Time to Publication
(months)
Median
14.6
19.5
12.5
11.5
8.5
8.5
13.6

IQR
10.5
9.5
11.5
5.5
3.5
8.5
7.5

23.5
23.5
22.5
19.5
19.5
8.5
21.5

Impact Factor
Median
2.9
3.0
2.9
4.8
3.2
5.9
3.4

IQR
1.9
2.3
2.8
2.9
2.7
5.9
2.7

2.9
5.9
5.9
5.9
4.8
5.9
5.9

IQR = interquartile range
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Insights on oncologist and urologist gaps in bladder (UC) and kidney (RCC) cancer education.
Kinjal Parikh, Pan Chen; Medscape Oncology, New York, NY
Background: Treatment paradigms for bladder (UC) and kidney (RCC) cancers is evolving with the
advent of novel treatment approaches, personalized medicine, and combinatorial strategies. As
the medical literature in the space evolves, identifying oncologists’ (oncs) and urologists’ (uros)
educational gaps is important to inform continuing medical education (CME) needs and, ultimately,
to improve patient outcomes. Methods: Medscape Oncology conducted a 16 question, online,
incentivized survey in June 2020 targeting genitourinary (GU) cancer physicians. Respondents’
confidentiality was maintained and responses were de-identified and aggregated for analysis.
Results: Results are reported for 100 respondents (50 oncs & 50 uros): In UC: Learners identified
CME as mostly/very important for: Managing treatment related adverse events (trAEs) – 84%
Clinical trial outcomes – 77% Timely/appropriate biomarker testing – 68% Understanding mechanism of action (MOA) and rationale of novel agents – 66% Treatment planning CME was
considered mostly/very important for: All stages: non-muscle invasive (NMIBC), muscleinvasive (MIBC), and first line (1L) metastatic – 72%, 85%, 92% respectively Determining the
optimal role for immunotherapy (IO) – 82% Sequencing therapies – 72% In subgroup analyses
More oncs vs. uros identified biomarker testing and treatment selection as mostly/very important
(p , .01) More general oncs vs. GU oncs identified education on clinical trial outcomes and
sequencing of therapies as mostly/very important (p , .05) More uros vs. oncs identified NMIBC
treatment education as mostly/very important (p , .01) More low vs. high volume treaters
identified education on sequencing and MIBC as mostly/very important (p , .01) Rating % very
experienced: Counseling on trAEs – 41% but mitigating AEs of FGFR therapies, ADCs, or IO was
only: 16%, 19%, and 26% respectively In RCC: Learners identified CME as mostly/very important
for: Selecting optimal 1L therapy – 80% Clinical trial outcomes – 77% Sequencing therapies – 69%
Managing trAEs – 64% Understanding MOA and rationale of novel agents – 62% In subgroup
analyses More general oncs vs. GU oncs identified importance of education on clinical trial
outcomes and 1L treatment selection (p , .05) More low vs. high volume treaters identified
importance of education on 1L treatment selection and clinical trial outcomes (p , .05) Rating %
very experienced: Counseling on trAEs – 30% but mitigating AEs of targeted therapy or IO was
only: 22% and 23% respectively Determining risk score – 22% Selecting 1L therapy – 28%.
Conclusions: Medscape Oncology surveys provide valuable information to guide education for
oncs and uros and individualize education unique to their treatment setting, patient volume, and
practice coverage. Research Sponsor: None.
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Association of statins and nivolumab activity in patients with metastatic renal cell carcinoma
(mRCC): Results from the phase II nivoren—GETUG AFU 26 trial.
Emeline Colomba, Ronan Flippot, Cécile Dalban, Sylvie Negrier, Christine Chevreau, Gwenaelle Gravis, Stephane Oudard,
Brigitte Laguerre, Philippe Barthelemy, Marine Gross Goupil, Lionnel Geoffrois, Frederic Rolland, Antoine Thiery-Vuillemin,
Florence Joly, Sylvain Ladoire, Florence Tantot, Bernard Escudier, Laurence Albiges; Gustave Roussy Cancer Campus, Paris
Saclay University, Villejuif, France; Department of Medical Oncology, Gustave Roussy, Villejuif, France; Centre Léon Bérard,
Lyon, France; Departement of Medical Oncology, Centre Léon Bérard, Lyon, France; IUCT-Oncopôle Institut Claudius Regaud,
Toulouse, France; Institut Paoli-Calmettes, Aix-Marseille Université, Marseille, France; Oncology Department, Hôpital
Européen Georges Pompidou, AP-HP, University of Paris, Paris, France; Centre Eugéne Marquis, Rennes, France; Institut
Cancérologie Strasbourg Europe, Strasbourg, France; CHU Bordeaux, Bordeaux, France; Centre Alexis Vautrin, VandoeuvreLès-Nancy, France; Institut de Cancérologie de l’Ouest, Department of Medical Oncology, St Herblain, France; University
Hospital Jean Minjoz, Besançon, France; Department of Medical Oncology, Centre François Baclesse, Caen, France; GeorgesFrançois Leclerc Cancer Center, Dijon, France; UNICANCER, Le Kremlin-Bicêtre, France; Gustave Roussy, Villejuif, France;
Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA
Background: Statins are HMG-CoA inhibitors that regulate several mechanisms involved in tumor
growth, including mitochondrial metabolism, activation of oncogenic signaling pathways, and
immune modulation. Population-based studies showed that statin intake may be negatively
associated with RCC onset. The impact of statins on response to immunotherapy in mRCC is
unknown. Herein we study the association between statin administration and outcomes in patients
with mRCC treated with nivolumab in the NIVOREN-GETUG AFU 26 phase II trial (NCT03013335).
Methods: Patients with mRCC who failed previous VEGFR inhibitors were included. We assessed
nivolumab activity, including objective response rate (ORR), progression-free survival (PFS), and
overall survival (OS) according to statin intake at baseline. Toxicity was assessed using CTCAE
v4.0. Results: Overall,133 patients were treated with statins at baseline among 702 evaluable for
concomitant therapies (19%). Among them, median age was 68 (49-90), 84% were male, 85%
had a performance status $ 80%, 42% were overweight and 20% obese. Patients treated with
statins had mostly good (23%) or intermediate (58%) IMDC risk, 64% had grade 3 or 4 tumors, and
nivolumab was given in a third line setting or more in 55%. Median follow-up was 23.9 months
(95%CI 23.0-24.5) in the overall cohort. The ORR was 26% in patients treated with statins, PFS
5.0 months (CI95% 3.0 – 5.5), OS 27.9 months (CI95% 19.4-30.3). Outcomes of patients with or
without statins did not differ significantly. Similar rates of grade 3-5 TRAE were reported in
patients with (20%) or without (18%) statin intake. Conclusions: This is the first study to evaluate
statin intake and outcomes with nivolumab in patients with mRCC. Despite numerically higher ORR,
statins were not significantly associated with improved outcomes. These data require other
analyzes considering other factors such as BMI and other comorbidities. Further studies may
help better understand the interplay between immunity and metabolic reprogramming in RCC.
Research Sponsor: None.
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Impact of comorbidity burden on renal cell carcinoma prognosis: A Danish nationwide cohort
study.
Trine Allerslev Horsbøll, Susanne Oksbjerg Dalton, Jane Christensen, Astrid Petersen, Nessn H. Azawi, Frede Donskov,
Ole Andersen, Mette Nørgaard, Lars Lund; Danish Cancer Society Research Center, Copenhagen, Denmark; Danish Cancer
Society, Copenhagen, Denmark; Cancer Society, København Ø, Denmark; Department of Pathology, Aalborg University
Hospital, Aalborg, Denmark; Roskilde University Hospital, Roskilde, Denmark; Aarhus University Hospital, Aarhus, Denmark;
Odense University Hospital, Odense, Denmark
Background: The incidence of renal cell carcinoma is increasing worldwide and have a 5-year
relative survival rates of around 75%. Comorbidity has been found to be associated with complications and mortality after renal cancer surgery. No studies have focused on comorbidity as a
prognostic factor in a nationwide cohort of patients with renal cell carcinoma with long-term
follow-up. Purpose: The primary aim was to evaluate the prognostic impact of comorbidity on
survival in older ($70 years) and younger (,70 years) patients diagnosed with renal cell carcinoma. Methods: We established a nationwide register-based cohort of 7,894 patients aged 18 or
more diagnosed with renal cell carcinoma in Denmark between 2006 and 2017, and followed their
vital status for up to 13 years. We computed 1- and 5-year overall survival and hazard ratios (HRs) of
death according to comorbidity status using Charlson Comorbidity Index (CCI) among patients
aged , 70 years and $ 70 years. Results: In all, 36% of the patients had registered comorbidity at
the time of diagnosis. Survival decreased with increasing CCI score. It did though increase for all
groups of CCI scores (0, 1-2 and 3+) over time. For patients without comorbidity diagnosed in 20062008 and 2015-2017, 5-year survival rate increased from 57% to 69%. For patients with a CCI
score of 1-2 vs 3, the 5-year survival rate increased from 46% to 62% vs 39% to 44%. In age- and
gender-stratified analyses, patients with a CCI score of 1-2 and 3+ had increased mortality
compared to patients without registered comorbidity (HR 1.15, 95 % CI 1.06-1.24) and (HR 1.56,
95 % CI 1.40-1.73). Patterns were similar for older ($70 years) and younger (,70 years) patients.
Particularly, diagnoses of congestive heart failure, peripheral vascular and cerebrovascular
disease, dementia, chronic pulmonary disease, preexisting renal and liver disease, diabetes and
lymphoma led to increased mortality. Conclusions: Comorbidity leads to inferior survival outcomes in patients with renal cell carcinoma, irrespective of age, despite an overall increasing
survival. These data may guide patient counseling and prompt initiatives for controlling comorbidity. Research Sponsor: None.
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A retrospective study of primitive neuroectodermal tumor (PNET) of the kidney in a tertiary
cancer center in India.
Nandini Sharrel Menon, Devanshi Kalra, Kumar Prabhash, Vanita Noronha, Santosh Menon, Ganesh Bakshi, Gagan Prakash,
Mahendra Pal, Siddhartha Laskar, Nehal Rishi Khanna, Archi Agrawal, Amit Joshi; Tata Memorial Hospital, Mumbai, India; Tata
Memorial Centre, Mumbai, India; Tata Memorial Centre, Homi Bhabha National Institute, Mumbai, India; Tata Memorial Centre,
Parel, India
Background: Primitive neuroectodermal tumours (PNET) of the kidney are rare tumours with
aggressive behaviour. This study was conducted to review the diagnosis and management of
patients with renal PNET at our centre. Methods: This was a retrospective study conducted at a
tertiary cancer care centre in Mumbai, India. The demographic and clinical data of 17 patients
treated by the uro-oncology services were retrieved from electronic medical records. Descriptive
analysis was performed for baseline characteristics.Overall & progression-free survival was
determined using the Kaplan Meier method. Cox regression was used for multivariate analysis.
Results: There were 12 male and 5 female patients in this cohort with a median age of 27 years. At
diagnosis 2 patients had metastatic disease and 15 patients had non-metastatic disease. Median
follow up in this cohort was 22 months (range 2-30 months). Presenting complaints were hematuria, abdominal pain, flank pain, fever, bone pain, and incidentally detected renal mass. All patients
were Mic -2 positive and 13 were FLI-1 positive on immunohistochemistry. Fourteen patients
underwent radical nephrectomy. One (5.9%) patient received both neoadjuvant and adjuvant
chemotherapy, 8 (47.1%) received adjuvant and 2 (11.8%) received palliative chemotherapy
upfront. Eight patients received adjuvant radiation to the renal bed.There was disease progression
in12 patients,10 of 15 patients with non metastatic disease at diagnosis eventually developed
metastasis.The median progression free survival (PFS) was 10.55 months.The pathological feature
that was associated with a shorter PFS was tumor size P10 cm(p = 0.044).The median overall
survival was 20.04 months (95% CI 9.49 -not reached). The presence of metastasis and treatment
received significantly impacted overall survival (OS). Median OS in patients with non-metastatic
disease was not reached versus 14.1 months in those with metastatic disease (p = .019).The median
OS in patients treated with multimodality approach was 20.11 months. Patients did not undergo
surgery had a median OS of 5.45 months (p , .001) and those who did not receive any chemotherapy had a median OS of 4.57 months (p = .024).Thus, patients who received multimodality
treatment had better outcomes. Conclusions: PNET kidney is an aggressive tumor which should be
treated with a multimodality approach. Tumor size P10 cm was an adverse prognostic factor.
Research Sponsor: None.
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Renal sarcomas: Epidemiology, treatment and outcomes.
Johannes Uhlig, Annemarie Uhlig, Hari Anant Deshpande, Michael E. Hurwitz, Peter Humphrey, Kevin Kim; University Medical
Center Goettingen, Goettingen, Germany; Department of Urology, University Medical Center Goettingen, Goettingen,
Germany; Yale Cancer Center, New Haven, CT; Yale School of Medicine, New Haven, CT; Yale University, New Haven, CT
Background: Renal sarcomas are a rare malignancy in adults and have been inadequately
evaluated on a US national level regarding epidemiology, treatment, and outcomes. Methods:
The 2004-2016 NCDB and SEER databases were queried for adult patients diagnosed with
sarcomas of renal origin. Age-adjusted incidence rates were derived from the SEER database.
Overall survival (OS) was assessed using multivariable Cox proportional hazards models adjusting
for demographics, tumor and treatment variables. Results: 1,279 renal sarcomas comprising 39
subtypes were reported from 2004-2016, contributing 0.3% of all NCDB renal malignancies. As
shown in the table below, the most common subtypes were leiomyosarcoma (LMS), angiosarcoma
(AS), malignant rhabdoid tumor (MRT), dedifferentiated liposarcoma (DL) and primitive neuroectodermal tumors (PNET). Over the study period, renal sarcoma incidence rates remained
constant at 0.5 cases / 1 million citizens. Sex-specific incidence differences were evident with
female predominance for LMS, and male predominance for AS. Age at diagnosis and tumor
diameter varied according to sarcoma subtypes: for example, median age in LMS was 62y
compared to 30y in Ewing sarcoma patients; median tumor diameter was 18cm for solitary fibrous
tumors and 7.5cm for synovial sarcoma. Renal sarcoma was staged as T3 in 33.3% and T4 in 14.2%,
while distant metastases were evident in 29.1% of cases at diagnosis. Most T1-T3 stage renal
sarcomas underwent surgical resection (992/1098, 84%), compared to 71% for T4 renal sarcomas
(128/181). Systemic therapy was administered in 32.1% of renal sarcoma cases (23.5% combined
with surgical resection). Renal sarcoma 1-,2-, and 5-year OS rates were 48%, 24%, and 13%. OS was
worse for T4 vs T1-3 sarcomas (HR=1.6, p,0.001), and cases with distant metastases vs none
(HR=3.2, p,0.001). As summarized in the table, OS varied according to sarcoma subtypes with
worse OS for AS compared to PNET (HR=1.5, p=0.04). Conclusions: Accounting for 0.3% of renal
malignancies in adults, renal sarcomas include 39 different histological subtypes with distinct
demographics, tumor parameters and outcomes. Renal sarcomas commonly present with advanced T stage at diagnosis and are treated with surgical resection with or without systemic
therapy. Research Sponsor: None.
OS rates of the 5 most common renal sarcoma subtypes.
Subtype
Leiomyosarcoma
Angiosarcoma
Malignant rhabdoid tumor
Dedifferentiated liposarcoma
Primitive neuroectodermal tumor

n
329
164
156
87
66

1-year OS
70%
36%
57%
73%
74%

3-year OS
48%
12%
31%
52%
54%

5-year OS
40%
7%
23%
43%
46%
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The use of 3D printed models on trainee and patient experience for partial nephrectomies.
E. Reilly Scott, Samuel Morano, Andrea Quinn, Erica Mann, Michelle Ho, Alice Karp, Kaitlyn Boyd, Abhay Singh,
Thenappan Chandrasekar, Mark Jonathan Mann, Edouard John Trabulsi, Vishal Desai, Costas D. Lallas; Sidney Kimmel
Medical College at Thomas Jefferson University, Philadelphia, PA; Jefferson Health Design Lab, Philadelphia, PA; Thomas
Jefferson University Hospital, Department of Urology, Philadelphia, PA; Department of Urology, Thomas Jefferson
University, Philadelphia, PA; Thomas Jefferson University, Philadelphia, PA; Department of Urology, Sidney Kimmel Cancer
Center, Thomas Jefferson University, Philadelphia, PA; Thomas Jefferson University Hospital, Department of Radiology,
Philadelphia, PA
Background: 3D printing is a growing tool in surgical education due to the ability to visualize
organs, tissue, and masses from multiple angles before operating on a patient. Previous studies
using highly detailed and expensive 3D models costing between $1,000-250 per model have been
shown to enhance patient and trainee comprehension of tumor characteristics, goals of surgery,
and planned surgical procedure for partial nephrectomies. In our study we aim to use simpler and
less expensive models in a greater range of patients receiving partial nephrectomies to determine
the use of 3D models in patient, resident, and fellow education. Methods: 3D models of the effected
kidney, mass, renal artery, and renal vein were created using preoperative imaging of undergoing
partial nephrectomies at Thomas Jefferson University Hospital (TJUH) costing $35 per model.
Residents and fellows filled out 3 surveys assessing their surgical plan and their confidence in the
chosen plan at 3 time points: 1) Before seeing the model, 2) After seeing the model before surgery,
and 3) After surgery. Ten patients filled out 2 surveys about their understanding of the kidney, their
disease, the surgery they will undergo, and the risks involved with surgery before and after seeing
the model. Results: Based on surveys to assess for surgical plan and confidence given to resident
and fellow surgeons before and after seeing the 3D model, confidence significantly increased.
Surveys given after surgery assessing anatomic and surgical comprehension found that resident
and fellow surgeons rated the helpfulness of the models on their anatomical comprehension 7.6
out of 10 and the help of the models on their surgical confidence 7 out of 10. Patient understanding
of their kidney, disease, and surgery significantly increased after seeing the 3D model, but the risks
associated with surgery did not significantly increase. The extent that the model helped the
patients learn about the kidney, their disease, the surgery, and the risks related to surgery were
rated an average of 8.33, 9.67, 9.5, and 8.83 out of 10, respectively. Conclusions: Patient-specific
3D models for partial nephrectomies increase resident and fellow confidence in surgical approach
and helped patients learn about their disease and feel comfortable going into surgery. Thus, it is
important to continue to explore 3D models as an educational tool for both trainees and patients
and potentially include 3D models as part of the standard of care. Further research could continue
to explore the utility of 3D models as a pre-operative educational tool for both patients and trainees
in other surgical fields. Research Sponsor: None.
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Phase I/IB trial of sitravatinib (Sitra) + nivolumab (Nivo) + ipilimumab (Ipi) in patients (pts) with
advanced clear cell renal cell carcinoma (accRCC) or other solid malignancies.
Pavlos Msaouel, Jianjun Gao, Ying Yuan, Arlene O. Siefker-Radtke, Eric Jonasch, Sangeeta Goswami, Amado J. Zurita,
Matthew T Campbell, Amishi Yogesh Shah, Paul G. Corn, Claudia Ramos, Xiaohong Yan, Curtis Chin, Hirak Der-Torossian,
Nizar M. Tannir; Department of Genitourinary Medical Oncology, The University of Texas MD Anderson Cancer Center,
Houston, TX; Department of Biostatistics, The University of Texas MD Anderson Cancer Center, Houston, TX; The University of
Texas MD Anderson Cancer Center, Houston, TX; Mirati Therapeutics, Inc., San Diego, CA
Background: Sitra is a spectrum-selective receptor tyrosine kinase inhibitor (TKI) that targets TAM
receptors (TYRO3, AXL, MERTK), VEGFR2, c-Kit, and c-MET. Sitra has shown antitumor activity in
accRCC, and reduces type 2 tumor-associated macrophages, regulatory T-cells and myeloidderived suppressor cells and enhances T cell–mediated antitumor immune responses. The combination of sitra with anti-PD1 immune checkpoint inhibitors (ICIs), such as nivo, has an acceptable
safety profile and demonstrates efficacy across multiple tumor types, including accRCC (Msaouel
et al. J Clin Oncol, 2020, abstr 612). Ipi enhances the efficacy of nivo through distinct but
complementary pathways to those targeted by sitra. We hypothesize that the triple combination
of sitra + nivo + ipi will lead to more potent antitumor responses. This study is designed to
determine the optimal dose of sitra when combined with nivo + ipi, and assess the safety as well as
the preliminary efficacy of this combination in accRCC, and potentially other cancers, that have
shown favorable responses to nivo + ipi. Methods: This phase I/Ib study (NCT04518046) is
evaluating sitra + nivo + ipi in frontline advanced or metastatic ccRCC or other solid malignancies.
The primary endpoint of the trial is safety and tolerability of this regimen. Secondary endpoints
include: objective response rate (RECIST 1.1), duration of response, progression-free survival,
overall survival, and pharmacokinetic measurements. The phase I dose escalation portion of the
trial will enroll approximately 30 pts with intermediate- or poor-risk accRCC by International
Metastatic RCC Database Consortium (IMDC) criteria, who will receive escalating doses of sitra
(starting dose 35 mg orally QD) following the Time-to-Event Bayesian Optimal Interval (TITE-BOIN)
design (Yuan et al. Clin Cancer Res, 2018), combined with nivo 3 mg/kg and ipi 1 mg/kg (NIVO3/IPI1)
every 3 weeks (wks) for up to 4 doses, followed by maintenance nivo (240 mg every 2 wks or
480 mg every 4 wks). The phase Ib dose expansion cohorts will be initiated following identification
of the recommended dose of sitra in combination with NIVO3/IPI1 and will enroll up to 31 pts for
each of 2 cohorts: pts with intermediate-/poor-risk accRCC (Cohort A) and pts with favorable-risk
accRCC (Cohort B). Pts will receive study treatment until disease progression, unacceptable
adverse events, or pt withdrawal of consent. Future dose expansion cohorts may be added to
include other solid tumors in which favorable activity has been previously demonstrated with nivo
+ ipi, such as metastatic urothelial carcinoma, melanoma, non–small-cell lung cancer, hepatocellular carcinoma, and colorectal cancer. The study is currently enrolling at 1 US site and additional
sites may be added at dose expansion. At the time of the abstract submission, 3 pts have been
enrolled. Clinical trial information: NCT04518046. Research Sponsor: Mirati Therapeutics, Inc.
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PDIGREE: An adaptive phase III trial of PD-inhibitor nivolumab and ipilimumab (IPI-NIVO) with
VEGF TKI cabozantinib (CABO) in metastatic untreated renal cell cancer (Alliance A031704).
Tian Zhang, Karla V. Ballman, Atish Dipankar Choudhury, Ronald C. Chen, Colleen Watt, Yujia Wen, Ardaman Shergill,
Tyler J. Zemla, Hamid Emamekhoo, Ulka N. Vaishampayan, Michael J. Morris, Daniel J. George, Toni K. Choueiri; Duke Cancer
Institute Center for Prostate and Urologic Cancers, Duke University, Durham, NC; Weill Cornell Medicine, New York, NY; DanaFarber Cancer Institute, Boston, MA; University of Kansas, Kansas City, KS; Alliance for Clinical Trials in Oncology, Chicago, IL;
Univ of Chicago, Chicago, IL; University of Illinois at Chicago, Chicago, IL; Mayo Clinic, Rochester, MN; University of Wisconsin
School of Medicine and Public Health, Madison, WI; University of Michigan, Ann Arbor, MI; Memorial Sloan Kettering Cancer
Center, New York, NY; Dana-Farber Cancer Institute and Harvard Medical School, Boston, MA
Background: First-line treatment of mRCC has rapidly changed to include IPI-NIVO or CABO, with
clinical benefit of each based on the Checkmate 214 and CABOSUN (A031203) trials. Combination
immunotherapy with VEGF therapies has shown benefit over sunitinib in the JAVELIN 101 and
KEYNOTE 426 trials. It is yet unclear which patients (pts) benefit most from combination
immunotherapy-VEGF inhibitors, and the optimal sequence of drugs. Methods: In an adaptive,
randomized, multicenter phase III trial (Alliance A031704, PDIGREE), pts start treatment with
induction IPI 1 mg/kg and NIVO 3 mg/kg intravenously (IV) once every 3 weeks. Key inclusion
criteria include clear cell mRCC, International Metastatic RCC Database Consortium (IMDC)
intermediate or poor risk, Karnofsky performance status .70, and no prior treatments for mRCC.
Based on 3-month radiographic assessment (after completing IPI-NIVO combination), pts with
complete responses (CR) undergo maintenance NIVO 480 mg IV every 4 weeks; pts with progression of disease (PD) switch to CABO 60 mg oral daily; pts with non-CR/non-PD are randomized
to NIVO 480 mg IV every 4 weeks versus NIVO 480 mg IV every 4 weeks with CABO 40 mg oral
daily. Randomization is stratified by IMDC risk criteria and presence of bone metastases. The
primary endpoint of the study is overall survival (OS). We hypothesize that 3-year OS will improve
to 70% for NIVO-CABO compared to 60% for NIVO alone; to achieve 85% power with a two-sided
alpha of 0.05 and exponential distribution, 696 patients will be randomized. Accounting for 30%
patients with either CR or PD, and 5% dropout from toxicity, up to 1046 pts will be enrolled. Key
secondary endpoints include progression-free survival, 12-month CR rate, overall response rate
based on RECIST 1.1 and iRECIST criteria, and toxicity profiles. Quality of life will be assessed based
on the FKSI-19, PROMIS-fatigue, and EQ5D-5L questionnaires. Biomarkers associated with CR,
tissue-based and plasma-based biomarkers will be assessed. Updated enrollment through January
2021 will be presented. Clinical trial information: NCT03793166. Research Sponsor: U.S. National
Institutes of Health.
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Denosumab and pembrolizumab in clear cell renal carcinoma (KEYPAD): A phase II trial
(ANZUP1601).
Craig Gedye, Abhishek Jagdish Joshi, Alison Yan Zhang, Andrew James Martin, Anthony M. Joshua, Carole A. Harris, Craig Underhill,
David William Pook, Guy C. Toner, Ganessan Kichenadasse, Jane Yeojeong So, Jeffrey C. Goh, Michelle Frances Morris,
Nicola Jane Lawrence, Tom Ferguson, Paul Austin Vasey, Prashanth Prithviraj, Shalini Subramaniam, Martin R. Stockler,
Ian D. Davis, Austraila and New Zealand Urogenital and Prostate Cancer Trials Group (ANZUP); Calvary Mater Newcastle, Waratah,
NSW, Australia; Townsville Hospital and Health Service, Townsville, QLD, Australia; Chris O’Brien Lifehouse, Sydney, Australia;
NHMRC Clinical Trials Center, University of Sydney, Sydney, NSW, Australia; Kinghorn Cancer Center, St. Vincent’s Hospital, Sydney,
NSW, Australia; St. George Hospital Cancer Care Center, Kingsford, NSW, Australia; Albury-Wodonga Regional Cancer Center, AlburyWodonga, Australia; Monash University, Melbourne, VIC, Australia; Peter MacCallum Cancer Center, Melbourne, VIC, Australia;
Flinders Medical Center and Flinders Center for Innovation in Cancer, Bedford Park, SA, Australia; NHMRC Clinical Trials Center,
Sydney, NSW, Australia; Royal Brisbane and Women’s Hospital, Herston and University of Queensland, St. Lucia, QLD, Australia;
Sunshine Coast Cancer Services, Nambour, Australia; Auckland City Hospital, Auckland, New Zealand; Royal Perth Hospital, Perth,
Australia; Hem Onc Clinics of Australasia, Auchenflower, Australia; Ballarat Oncology and Haematology Services, Ballarat, Australia;
The Kinghorn Cancer Center, Darlinghurst, Australia; Eastern Health Clinical School, Monash University, Box Hill, VIC, Australia
Background: Inhibitors of the programmed death-1 pathway (PD-1) are effective in clear cell renal
cell cancer (ccRCC). Preclinical data and case reports suggest that denosumab, an inhibitor of
Receptor Activator of Nuclear Factor k-B Ligand (RANKL) signaling, could potentiate the antitumour effects of anti-PD1 inhibitors without overlapping toxicities. We aim to determine the
activity and safety of combining denosumab and pembrolizumab in advanced ccRCC. Methods:
This single arm, multi-center, phase II trial will recruit 70 participants with metastatic or
unresectable ccRCC, progressing during or after treatment with vascular endothelial growth
factor receptor (VEGFR) tyrosine kinase inhibitors, and with no prior treatment with immunotherapy or denosumab. Participants will receive pembrolizumab 200mg IV every 3 weeks plus
denosumab 120mg SC on days 1, 8 and 22 and then every 3 weeks until disease progression,
prohibitive toxicity or maximum treatment of 24 months. Response will be assessed at weeks 12, 18,
24, then every 12 weeks until disease progression. Bloods for translational studies are collected at
baseline, week 6 and on disease progression. The primary endpoint is objective tumour response
rate (OTRR) per RECIST 1.1. Secondary endpoints include OTRR per iRECIST, progression free
survival (PFS), time to OTRR, time to first skeletal related event, adverse events, and frequency of
treatment delays/discontinuations. Correlative studies will include identification of prognostic
and/or predictive biomarkers relating to immune and RANKL signaling. A sample size of 70
provides 90% power with a 1-sided type 1 error rate of 10% to distinguish the observed OTRR (and
PFS at 6 months) from an OTRR of 40% (worthy of pursuit) versus 25% (not worthy of pursuit). 15
sites are open across Australia. As of September 23, 2020, 40 patients have been recruited.
Clinical trial information: NCT03280667. Research Sponsor: Merke Sharp & Dohme; AmgenOther
Government AgencyAustralian and New Zealand Urogenital and Prostate Cancer Trials Group
(ANZUP);.
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MK-6482, a hypoxia-inducible factor 2a inhibitor (HIF-2a), versus everolimus in heavily
pretreated, immune checkpoint–inhibitor-resistant, advanced clear cell renal cell carcinoma
(ccRCC): Phase III study.
Toni K. Choueiri, Laurence Albiges, Li Fan, Rodolfo F. Perini, Donna Vickery, Thomas Powles, Brian I. Rini; Dana-Farber Cancer
Institute, Boston, MA; Gustave Roussy, Villejuif, France; Merck & Co., Inc., Kenilworth, NJ; Barts Cancer Institute, London,
United Kingdom; Vanderbilt University Medical Center, Nashville, TN
Background: In ccRCC, HIF-2a is involved in the activation of genes such as VEGFA, cyclin D1, and
CXCR4, which are associated with angiogenesis, tumor progression, and metastasis. HIF-2a can
accumulate and be overactivated due to the inactivation of the Von Hippel-Lindau (VHL) tumor
suppressor gene, which occurs in most RCC cases. MK-6482 is a potent and selective small
molecule inhibitor of HIF-2a that has shown antitumor activity in a phase I/II study in patients with
pretreated, advanced ccRCC (NCT02974738). In the study, the objective response rate was 24%,
the disease control rate was 80%, and the safety profile was acceptable. Methods: A phase III,
open-label, multicenter, randomized, active-controlled study (NCT04195750) will evaluate the
efficacy and safety of MK-6482 versus everolimus as second- to third-line therapy in advanced
ccRCC. Eligibility criteria include age $18 years; unresectable, locally advanced, or metastatic
ccRCC; measurable disease per RECIST v1.1; and a history 1 to 3 systemic regimens for locally
advanced or metastatic RCC—including at least 2 doses of a PD-L1 inhibitor and a VEGF-targeted
therapy alone or in combination, which resulted in progression. Exclusion criteria include diagnosis
of hypoxia defined by pulse oximetry ,92% at rest or requiring supplemental oxygen, prior HIF or
mTOR inhibitor therapy, kinase inhibitors within 2 weeks of randomization and any systemic
anticancer antibody within 4 weeks, and known central nervous system metastases and/or
carcinomatous meningitis. The study will enroll approximately 736 patients, who will be randomly
assigned 1:1 to MK-6482 120 mg or everolimus 10 mg, both orally once daily until documented
disease progression, withdrawal of consent, or other discontinuation event. Stratification factors
for this study are International Metastatic RCC Database prognostic scores (0 versus 1-2 versus 36) and the number of prior anti-VEGF–targeted therapies received for advanced RCC (1 versus 2-3).
The planned imaging (CT/MRI) for response evaluation per RECIST v1.1 by blinded independent
central review is as follows: imaging at week 8 from the date of randomization, then every 8 weeks
through week 49, and every 12 weeks thereafter. Adverse events will be monitored throughout the
study and for 30 days after treatment (90 days for serious adverse events). Progression-free
survival per RECIST v1.1 and overall survival will be the dual primary endpoints. Objective response
rate, duration of response, patient-reported outcomes, and safety will be secondary endpoints.
Event rates over time will be summarized using the Kaplan-Meier method, and hazard ratios will be
estimated using a stratified Cox regression model. Stratified Miettinen and Nurminen method will
be used for analysis of ORR. Recruitment began in December 2019. Clinical trial information:
NCT04195750. Research Sponsor: Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.,
Kenilworth, NJ, USA.
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An open-label phase II study comparing two doses of MK-6482 for the treatment of advanced
renal cell carcinoma (RCC) following progression on prior systemic therapy.
Michael B. Atkins, Yanfang Liu, Rodolfo F. Perini, Ananya Roy, John B. A. G. Haanen; Georgetown Lombardi Comprehensive
Cancer Center, Washington, DC; Merck & Co., Inc., Kenilworth, NJ; Netherlands Cancer Institute, Amsterdam, Netherlands
Background: Treatment options for RCC in the late-line setting after immunotherapy and vascular
endothelial growth factor (VEGF)-targeted therapy are limited. Hypoxia-inducible factor (HIF)-2a
is a transcription factor that has been established as an oncogenic driver in clear cell RCC (ccRCC).
The first-in-class small molecular HIF-2a inhibitor, MK-6482, recently showed promising antitumor
activity in a cohort of heavily pretreated ccRCC patients (pts) and in pts with von Hippel-Lindau–
disease-associated RCC for which the FDA granted Breakthrough Therapy Designation to MK6482. Methods: This randomized, open-label, multicenter phase II trial will evaluate the efficacy
and safety of 2 doses of MK-6482 in pts with advanced RCC who have experienced progression
after prior systemic therapy (NCT04489771). Eligible pts are male or female aged $18 years with
histologically confirmed locally advanced or metastatic ccRCC (measurable disease per RECIST
v1.1) who have experienced progression after 1-3 prior systemic therapies comprising an anti-PD-1/
L1 agent combined with a VEGF-targeted tyrosine kinase inhibitor (TKI) or an anti-cytotoxic
T lymphocyte-associated antigen-4 agent and have undergone no more than 3 prior systemic
regimens; and a Karnofsky Performance Scale $70. Treatment progression on anti-PD-1/L1
combination therapy was defined as pts who received at least 2 doses of anti-PD-1/L1 therapy
and demonstrated radiographic disease progression as assessed by the investigator. Pts who have
received prior treatment with MK-6482 or another HIF-2a inhibitor, and those requiring intermittent or chronic supplemental oxygen, or with a baseline hemoglobin less than 10 g/dL, a history
of human immunodeficiency virus, hepatitis B or hepatitis C infection, or active central nervous
system metastases will be excluded. Approximately 150 pts will be randomly assigned 1:1 to oral MK6482 120 mg once daily (QD) or 200 mg QD; treatment will continue until progression, unacceptable toxicity, or withdrawal. Pts will be stratified by International Metastatic RCC Database
Consortium prognostic scores (0, 1-2, 3-6) and the number of prior TKI-containing therapies (0,
1, or 2-3). Imaging with computed tomography or magnetic resonance imaging will be undertaken
on Week 9 from the date of randomization, every 8 weeks through Week 49, and every 12 weeks
thereafter. Adverse events will be monitored throughout the study and for 30 days after treatment
(90 days for serious adverse events). The primary end point is objective response rate per RECIST
v1.1 by blinded independent central review (BICR). Secondary end points are progression-free
survival, duration of response and clinical benefit rate per RECIST v1.1 by BICR, overall survival,
pharmacokinetics, and safety. Safety will be analyzed using a tiered approach. This study is
recruiting. Clinical trial information: NCT04489771. Research Sponsor: Merck Sharp & Dohme
Corp., a subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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CONTACT-03: Randomized, open-label phase III study of atezolizumab plus cabozantinib versus
cabozantinib monotherapy following progression on/after immune checkpoint inhibitor (ICI)
treatment in patients with advanced/metastatic renal cell carcinoma.
Sumanta K. Pal, Laurence Albiges, Cristina Suarez Rodriguez, Bo Liu, Jennifer Doss, Sudha Khurana, Christian Scheffold,
Martin H Voss, Toni K. Choueiri; Department of Medical Oncology & Therapeutics, City of Hope Comprehensive Cancer Center,
Duarte, CA; Gustave Roussy, Villejuif, France; Medical Oncology, Vall d´Hebron Institute of Oncology (VHIO), Hospital
Universitari Vall d´Hebron, Vall d´Hebron Barcelona Hospital Campus, Barcelona, Spain; Genentech, Inc., South San
Francisco, CA; Exelixis, Inc., Alameda, CA; Memorial Sloan Kettering Cancer Center, New York, NY; Dana-Farber Cancer
Institute, Boston, MA
Background: Combining anti-angiogenic drugs with immune checkpoint inhibitors (ICI) after
progression on ICIs presents a promising therapeutic approach in renal cell carcinoma (RCC).
Atezolizumab (anti-PD-L1 mAb) has shown activity in combination with anti-angiogenic therapy
after prior progression with ICI. Cabozantinib (VEGFR-TAM-TKI), a standard of care therapy in RCC,
promotes an immune-permissive environment and may enhance atezolizumab activity. In phase Ib
COSMIC-021, cabozantinib + atezolizumab safety and efficacy was favorable in clear-cell(cc) RCC
and non(n)-ccRCC (Pal et al [702O] and McGregor et al [709P], ESMO 2020). The phase III
CONTACT-03 study is further evaluating cabozantinib + atezolizumab vs cabozantinib in secondline/third-line RCC after prior ICC therapy. Methods: CONTACT-03 (NCT04338269) is a phase III,
open-label, randomized, multicenter study that will enroll »500 patients across more than 150 sites
globally. The trial opened in July 2020 and is actively recruiting adult patients with RCC. Key
inclusion criteria include histologically confirmed locally advanced or metastatic ccRCC or nccRCC
(papillary or unclassified); radiographic disease progression during or following first-line/secondline ICI treatment; measurable disease (RECIST 1.1); KPS score $70%; and availability of an archival
tumor specimen and fresh biopsy (if clinically feasible). Patients must have adequate hematological and end organ function. Prior ICI therapy must be a PD-1/PD-L1 inhibitor (mono- or combination
therapy) and must be in the immediate preceding line of therapy. Key exclusion criteria include
prior treatment with cabozantinib or a mTOR inhibitor. Patients with symptomatic, untreated, or
actively progressing CNS metastases or significant other intercurrent illness are not eligible.
Stratification factors are IMDC risk group (0 vs 1-2 vs $3); line of most recent prior ICI therapy (first
vs second); and histology (dominant cc without sarcomatoid vs dominant non-cc [papillary or
unclassified] without sarcomatoid vs any sarcomatoid component [cc or ncc]). Patients will be
randomized 1:1 to receive atezolizumab (1200 mg/IV/q3w) plus cabozantinib (60 mg/oral/qd) or
cabozantinib alone (60 mg/oral/qd) until unacceptable toxicity or loss of clinical benefit. Patients
will not be allowed to crossover from the control arm to the experimental arm. Multiple primary
endpoints are independent review facility (IRF)-assessed PFS and OS. Additional endpoints include
investigator-assessed PFS, IRF- and investigator-assessed ORR and DOR; HRQOL, biomarkers and
safety. Radiographic efficacy will be assessed per RECIST 1.1. Clinical trial information:
NCT04338269. Research Sponsor: F. Hoffmann-La-Roche Ltd.
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Phase II trial of cytoreductive surgery in kidney cancer plus immunotherapy (nivolumab) and
targeted kinase inhibition (cabozantinib) (Cyto-KIK).
Karie Runcie, Eric A. Singer, Moshe Chaim Ornstein, Christopher B. Anderson, Matthew Dallos, Jessica Hawley,
Emerson A. Lim, Charles G. Drake, Benjamin Izar, Hiram A. Shaish, Mark N. Stein; New York Presbyterian- Columbia,
New York, NY; Section of Urologic Oncology, Rutgers Cancer Institute of New Jersey and Rutgers Robert Wood Johnson
Medical School, New Brunswick, NJ; Cleveland Clinic Cancer Center, Cleveland, OH; Department of Urology, Columbia
University Irving Medical Center, New York, NY; Columbia University, New York, NY; Columbia University Medical Center, New
York, NY; Columbia University-Herbert Irving Comprehensive Cancer Center, New York, NY; Herbert Irving Comprehensive
Cancer Center, New York, NY; Dana-Farber Cancer Institute, Boston, MA; Department of Radiology, Columbia University Irving
Medical Center, New York, NY
Background: Despite recent therapeutic advancements in metastatic renal cell carcinoma (mRCC),
only 5-10% of patients will achieve a complete response (CR) to therapy. Cytoreductive nephrectomy removes a large portion of the tumor which may be a source of immunosuppression driven by
tumor cell-intrinsic factors in the tumor microenvironment. A pre-clinical orthotopic mouse model
of aggressive metastatic triple negative breast cancer showed that neoadjuvant anti-PD-1 checkpoint inhibition generated enhanced and sustained antitumor immune responses with improved
survival compared to adjuvant therapy (Liu J et al. Cancer Discov. 2016:1382). Clinical validation of
improved outcomes with neoadjuvant compared to adjuvant immune checkpoint inhibitors has
been demonstrated in trials for patients with non-small cell lung cancer, advanced melanoma, and
recurrent glioblastoma (Forde, P.M., et al. N Engl J Med. 2018:1976; Amaria, R.N., et al Nat Med.
2018:1649; Cloughesy T.F., et al. Nat Med 2019:477). Recent data from a phase III trial in subjects
with untreated mRCC, demonstrated the superiority of combination cabozantinib and nivolumab
over sunitinib and established a new standard of care for mRCC (Choueiri T.K., et al. Annals of Onc,
2020;31 (suppl; abstr 6960). We hypothesize that if tumor specific immune responses to immunotherapy are greatest prior to nephrectomy, then treatment with nivolumab (nivo) and cabozantinib (cabo) prior to cytoreductive nephrectomy will lead to maximal peripheral and intratumoral specific immune responses and higher rates of CR during the course of treatment.
Methods: This is an open label phase II, multicenter clinical trial of combination nivo and cabo
prior to cytoreductive nephrectomy in patients with mRCC (NCT04322955). 48 treatment- naı̈ve
subjects with radiological or histological diagnosis of mRCC will be enrolled with the primary
endpoint of CR rate according to RECIST version 1.1. Subjects will receive cabo (40mg) daily and
nivo (480mg) every 4 weeks for 12 weeks prior to nephrectomy and a 3+3 design will be used to
evaluate the safety of the interval (21 or 14 days) between the discontinuation of cabo and
nephrectomy. Post-operatively, subjects will resume treatment with cabo and nivo until evidence
of disease progression. Secondary endpoints include median size reduction of the primary tumor,
response rate, PFS, OS, and surgical outcomes using the Clavien-Dindo classification system.
Tissue based assays will quantify treatment related changes in the renal tumor microenvironment
through polychromatic immunofluorescence, single cell RNA sequencing of the biopsy and nephrectomy specimen, and multiplex assessment of circulating serum cytokines. Dynamic contrastenhanced MRI will be performed in a subset of subjects to assess radiologic correlates of response.
The study is currently open to enrollment. Clinical trial information: AAAS6927. Research Sponsor:
Exelixis Inc., Bristol-Myers Squibb.
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Phase III study evaluating efficacy and safety of MK-6482 + lenvatinib versus cabozantinib for
second- or third-line therapy in patients with advanced renal cell carcinoma (RCC) who
progressed after prior anti-PD-1/L1 therapy.
Robert J. Motzer, Yanfang Liu, Rodolfo F. Perini, Yayan Zhang, Daniel Yick Chin Heng; Memorial Sloan Kettering Cancer
Center, New York, NY; Merck & Co., Inc., Kenilworth, NJ; Tom Baker Cancer Centre, Calgary, AB, Canada
Background: There is an unmet need for treatment options in the second-line or later setting
following anti–PD-1/L1 or VEGF tyrosine kinase inhibitor (TKI) therapy in patients with advanced
RCC. Hypoxia-inducible factor (HIF)-2a is a transcription factor that has been established as an
oncogenic driver in clear cell RCC (ccRCC). Promising antitumor activity has been reported for the
first-in-class small molecular HIF-2a inhibitor, MK-6482, in heavily pretreated patients with ccRCC
and patients with VHL disease–associated RCC. HIF-2a also regulates VEGF gene expression and
plays a role in resistance to anti-VEGF therapy. Therefore, combining MK-6842 with a VEGF
receptor TKI, such as lenvatinib, is an attractive treatment option in the advanced RCC setting.
Methods: This is a randomized, open-label, active-controlled, multicenter phase III trial evaluating
the efficacy and safety of MK-6482 + lenvatinib compared with cabozantinib in patients with
advanced ccRCC who have progressed on prior anti–PD-1/L1 therapy (NCT04586231). Eligibility
criteria include age $18 years; histologically confirmed, unresectable, locally advanced or metastatic ccRCC; disease progression on or after first- or second-line systemic treatment with an
anti–PD-1/L1 therapy (monotherapy or in combination with other agent[s]) for locally advanced or
metastatic disease, the immediately preceding line of treatment must be an anti–PD-1/L1 therapy;
no more than 2 prior systemic regimens, with only 1 prior anti–PD-1/L1 therapy; measurable disease
per RECIST v1.1; and Karnofsky performance status $70%. Patients must provide tissue for
biomarker analysis. Approximately 708 patients will be randomly assigned in a 1:1 ratio to receive
MK-6482 120 mg orally once daily (QD) + lenvatinib 20 mg orally QD or cabozantinib 60 mg orally
QD. Treatment will continue until disease progression, unacceptable toxicity, or withdrawal of
consent. The stratification factors are International mRCC Database Consortium prognostic scores
(0, 1-2, or 3-6), number of prior lines of therapy (1 or 2), and geographic region (North America,
Western Europe, or rest of the world). Imaging will be assessed by CT or MRI every 8 weeks through
week 80, then every 12 weeks thereafter. The dual primary end points are progression-free survival
per RECIST v1.1 as assessed by blinded independent central review (BICR) and overall survival.
Secondary end points are objective response rate and duration of response per RECIST v1.1 as
assessed by BICR, and safety. Safety and tolerability will be evaluated using a tiered approach.
Clinical trial information: NCT04586231. Research Sponsor: Merck Sharp & Dohme Corp., a
subsidiary of Merck & Co., Inc., Kenilworth, NJ, USA.
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The SPARC-1 trial: A phase I study of neoadjuvant combination interleukin-1 beta and PD-1
blockade in localized clear cell renal cell carcinoma.
Matthew Dallos, David Henry Aggen, Casey Ager, Aleksandar Obradovic, Clara A Easterlin, Jessica Hawley, Emerson A. Lim,
Mark N. Stein, Charles G. Drake; Columbia University, New York, NY; Columbia University Medical Center, New York, NY;
Columbia University-Herbert Irving Comprehensive Cancer Center, New York, NY; Herbert Irving Comprehensive Cancer
Center, New York, NY
Background: Immune checkpoint blockade has significantly improved outcomes for patients with
renal cell carcinoma (RCC) in the metastatic setting. However, there is currently no neoadjuvant
systemic therapy that improves outcomes for patients with localized RCC. Emerging data suggests
that immunosuppressive myeloid cell populations within the tumor microenvironment (TME)
represent a key mechanism of adaptive immune resistance. In pre-clinical models, targeting
interleukin 1 beta (IL-1beta) can successfully re-establish anti-tumor immunity by shifting the
myeloid cells towards M1-like tumor associated macrophages (TAM) and decreasing infiltration of
immunosuppressive myeloid-derived suppressor cells (MDSCs). The SPARC-1 study is testing the
hypothesis that neoadjuvant therapy with combined IL-1beta blockade (canakinumab) plus PD-1
blockade (spartalizumab) is safe and can successfully remodel the myeloid compartment towards a
pro-inflammatory state in patients with localized RCC. Methods: This is a single-center, single-arm,
phase I trial of patients with localized clear cell RCC (ccRCC) planned for nephrectomy (stage T1bT4NanyM0). 14 patients will receive immunotherapy with combination canakinumab (300mg IV)
plus spartalizumab (400mg IV) every 4 weeks x 2 doses given 6 weeks prior to nephrectomy. The
primary endpoints are safety and feasibility. Secondary endpoints include tumor CD8 T cell
infiltration, tumor MDSC infiltration and objective response rate. SPARC-1 offers a unique opportunity to utilize fresh tumor tissue to identify changes in the immune TME with single-cell
discrimination following therapy. Therefore, correlative studies will include single-cell RNAsequencing, multi-color flow cytometry and multiplexed immunofluorescence to quantify changes
in the density and spatial proximity of distinct immune cell populations within the TME. The study is
open with 4 patient currently enrolled at the time of submission. Clinical trial information:
NCT04028245. Research Sponsor: Novartis.
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