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Editor's Memo

Impact of COVID-19 on Clinical Trial Accrual and

Delayed Diagnosis of Cancer

s we are fast approaching the holiday season this year

and beginning of 2021, the status of the pandemic still

looms large with no signs of slowing down. The COVID-19
pandemic has disrupted virtually every aspect of cancer care
and clinical trials - from adding further risks for cancer patients,
to impeding the delivery of cancer therapy, and the continuity of
cancer clinical trials. For people living with cancer and even for
those who have gone into remission but still require continued
care/follow-up testing, the COVID-19 pandemic has posed enor-
mous challenges to cope with new normal.

Robert A Figlin, MD

Clinical trials across diseases including cancers are impacted by quarantines,
medical resources and drug supply disruptions, shortages of staffs, site closures and
travel limitations. Due to the pandemic related logistic barriers, clinical trial accrual fell
about 50% immediately after the COVID-19 outbreak with some cancer centers halting
enrollment on clinical trials entirely during the height of the pandemic. Major pharma
companies have announced delays in enroliment for ongoing studies and initiation of
future studies. Since the pandemic, a sharp decline in cancer diagnoses and routine
screening were observed around the world. In the patient care setting, COVID-19
pandemic has led to elective and potentially curative surgery delays for patients with
cT1b-cT2b renal cell carcinoma. However, preliminary research has indicated that up
to and beyond 3 months of surgical delays did not result in an increased risk of pT3a
upstaging or compromise overall survival. In the following months, a downstream
ripple effect throughout the cancer care continuum could be possible from the drop-off
in screenings and diagnoses, decreased patient visits, biopsies, and cancer treatments
etc. Most importantly, the global efforts geared towards developing therapeutics or
vaccine for COVID-19 are taking up a lot of oxygen in the oncology clinical trial space.
Apparently, most of the existing cancer and non-COVID-19 research efforts are largely
being set aside in favor of COVID-19 trials. Such government and industrywide push
toward COVID-19 remedies shifted focus away from existing lines of clinical research,

(continued on Page 101)

94 KIDNEYCANCER JOURNAL | 18 (4) | December2020

www.kidney-cancer-journal.com

‘ ‘ KCJ v18n4_18Dec2020.indd 94 12/18/2020 9:50:53 AM ‘ ‘



Editorial Advisory

Timothy Eisen, MD
University of Cambridge, Department of
Oncology, Cambridge, UK

Paul Elson, PhD
Cleveland Clinic Foundation Cleveland,
Ohio

Bernard Escudier, MD
Institut Gustave-Roussy Villejuif, France

James H. Finke, PhD
College of Medicine of Case Western
Reserve University Cleveland, OH

Keith T. Flaherty, MD

Lecturer, Department of Medicine,
Harvard Medical School, Boston,
Massachusetts

Daniel J. George, MD
Duke Clinical Research Institute

Inderbir S. Gill, MD

USC Institute of Urology University
of Southern California Los Angeles,
California

Gary Hudes, MD
Fox Chase Cancer Center Philadelphia,
Pennsylvania

Thomas Hutson, DO, PharmD
Baylor University Medical Center Dallas,
Texas

Eric Jonasch, MD
MD Anderson Cancer Center of the
University of Texas Houston, Texas

Eugene D. Kwon, MD
Mayo Clinic
Bradley C. Leibovich, MD Mayo Clinic

David Nanus, MD
New York Presbyterian Hospital- Weill
Cornell Medical Center New York, NY

Leslie Oleksowicz, MD

College of Medicine University of
Cincinnati Medical Center Cincinnati,
Ohio

Allan Pantuck, MD
David Geffen School of Medicine at UCLA
Los Angeles, California

W. Kimryn Rathmell, MD,

Oncology, Professor, Department of
Clinical Medicine and Cancer Biology
Vanderbilt University Nashville,
Tennessee

Paul Russo, MD
Memorial Sloan-Kettering Cancer

Ihor S. Sawczuk, MD
Hackensack University Medical Center
Hackensack, New Jersey

Domenic A. Sica, MD
Medical College of Virginia Richmond,
Virginia

Jeffrey A. Sosman, MD

Vanderbilt University Medical Center
Vanderbilt-Ingram Cancer Center
Nashville, Tennessee

Nizar Tannir, MD
MD Anderson Cancer Center Houston,
Texas

Nicholas J. Vogelzang, MD
Comprehensive Cancer Centers of
Nevada, Las Vegas, Nevada

Durham, NC Rochester, Minnesota

Center New York, New York

KCJ Author Guidelines

Scope of Manuscripts
Kidney Cancer Journal considers the following types of manuscripts for
publication:
* Reviews that summarize and synthesize peer-reviewed literature to
date on relevant topics in a scholarly fashion and format.
= Original contributions based on original, basic, clinical, translational,
epidemiological, or prevention studies relating to kidney cancer that are
well documented, novel, and significant.
e Letters to the Editor on timely and relevant subjects pertaining to the
diagnosis and treatment of renal cell carcinoma.
= Clinical case studies.
Manuscript Submission
Authors are required to submit their manuscripts in an electronic format,
preferably by email to the Editor-in-Chief, Robert A. Figlin, MD, at robert.
figlin@cshs.org. Please provide in a word processing program. Images
should be submitted electronically as well.

All material reproduced from previously published, copyrighted
material should contain a full credit line acknowledging the original
source. The author is responsible for obtaining this permission.

Contact information

List all authors, including mailing address, titles and affiliations, phone,
fax, and email. Please note corresponding author.

Peer Review and Editing

Manuscripts will be peer reviewed. Accepted manuscripts will be edited
for clarity, spelling, punctuation, grammar, and consistency with American
Medical Association (AMA) style. Authors whose manuscripts are not
initially accepted may have the opportunity to revise the manuscript
based on recommendations from peer reviewers and at the discretion of
the Editor-in-Chief.

Conflict of Interest

Kidney Cancer Journal policy requires that authors reveal to the Editor-in-
Chief any relationships that they believe could be construed as resulting
in an actual, potential, or apparent conflict of interest with regard to the
manuscript submitted for review. Authors must disclose this information in
the covering letter accompanying their submission.

Manuscript Preparation

Length: Full-length manuscripts should not exceed 4000 words, including
references. Please limit the reference list to 50 citations. Manuscripts
should be accompanied by figures and/or tables. Generally 4-5 figures
and 2-3 tables are preferred for each manuscript. Please include a
brief description to accompany these items, as well as a legend for
all abbreviations. Manuscripts should not contain an abstract but an
introduction is recommended.

Spacing: One space after periods. Manuscripts should be double spaced.
References

All submissions should have references that are referred to in the text by
superscripted numbers and that conform to AMA style. Example: Lewczuk
J, Piszko P, Jagas J, et al. Prognostic factors in medically treated patients
with chronic pulmonary embolism. Chest. 2001;119:818-823.

KCJ Open Access information

KCJ adheres to the Creative Commons License CC-BY-NC-ND. This allows
for the reproduction of articles, free of charge, for non-commercial use
only and with the appropriate citation information. None of the contents
may be reproduced for commercial use without permission of the KCJ. To
request permission, please contact

Sen Samy, Executive Editor, permission@kidney-cancer-journal.com

Publication ethics

As an official publication of the Kidney Cancer Association, Kidney
Cancer Journal (KCJ) is committed to maintaining the highest standards
of publication ethics and abides by Code of Conduct of Committee on
Publication Ethics (COPE), and aims to adhere to its Best Practice Guidelines.
Please refer to COPE flowcharts for further guidance. Manuscript authors,
editors, and reviewers are expected to be aware of, and comply with,
the best practices in publication ethics. Authors are expected to have
knowledge of best practice in publication ethics in regard to, but not limited
to, authorship, dual submission, plagiarism, manipulation of data/figures,
competing interests and compliance with policies on research ethics.
Policy on use of human subjects

The clinical research studies involving the use of human subjects should
inform that study has been carried out in accordance with The Code of
Ethics of the World Medical Association (Declaration of Helsinki) for
experiments involving humans. The manuscript should be in line with the
Recommendations for the Conduct, Reporting, Editing and Publication

www.kidney-cancer-journal.com

‘ ‘ KCJ v18n4_18Dec2020.indd 95

of Scholarly Work in Medical Journals and aim for the inclusion of
representative human populations (sex, age and ethnicity) as per those
recommendations. Authors should include a statement in the manuscript
that informed consent was obtained for experimentation with human
subjects. The privacy rights of human subjects must always be observed.
Patients’ and volunteers’ names, initials, and hospital numbers should not
be used.

Policy on use of animals

Studies involving experiments with animals must state that their care
was in accordance with institution guidelines. All animal experiments
should comply with the appropriate standard guidelines/act for the care
and use of Laboratory animals and the authors should clearly indicate in
the manuscript that such guidelines have been followed. Studies involving
experiments with animals must state that their care was in accordance
with institution guidelines. Authors must state in their manuscript how the
identity of the cell line was confirmed.

KIDNEY CANCER JOURNAL | 18 (4) | December 2020 95

12/18/2020 9:50:53 AM ‘ ‘



| | | B
KCJ ORIGINAL CONTRIBUTION

Impact of Mycobacterial Infections on Outcomes of
Patients with Metastatic Renal Cell Carcinoma: A

Case Series

Rebecca C. Shay?, Elaine T. Lam'

! Division of Medical Oncology, University of Colorado Anschutz Medical Campus, Aurora, CO, USA

ABSTRACT

Objective: Renal cell carcinoma (RCC) is a common cancer, and myco-
bacterial infections (MBI) are some of the most prevalent infections in
the world. Little is known about their overlap and how MBI might affect
outcomes of RCC. The objective of this series was to explore the rela-
tionship between MBI and RCC in terms of patient survival and treat-
ment response.

Methods: Institutional records were searched for patients with diagno-
ses of kidney cancer and MBI. Patients with histologically confirmed
metastatic RCC diagnosed up to the date of IRB approval were included.
Patient demographics, tumor characteristics, clinical data, and treat-
ment modalities and durations were collected and analyzed. Primary
outcome was overall survival.

Results: 5 patients were included. Median overall survival (mOS) of
patients with RCC and subsequent diagnosis of MBI was =62 months.
mOS of patients carrying both diagnoses without concern for temporal
relation was =24 months.

Conclusion: Development of an MBI during RCC malignancy treatment
may positively impact on therapy response and improve OS. Improved
TKI response duration may be related to upregulation of VEGF and an-
giogenesis seen as a downstream consequence of the immune response
to mycobacterial infection.

KEYWORDS: Kidney Cancer = MAC « Mycobacterial Infection « Renal Cell
Carcinoma < Tuberculosis

Abbreviations: mRCC — metastatic renal cell carcinoma; MSKCC — Memorial Sloan-
Kettering Cancer Center; IMDC — International Metastatic RCC Database Consortium;
TKI — tyrosine kinase inhibitor; mOS — median overall survival IFN — interferon; IL —
interleukin; TGF — transforming growth factor VEGF — vascular endothelial growth factor,
HIF - hypoxia-inducible transcription factors. MBI — mycobacterial infection

INTRODUCTION remains low, at approximately 12%?.
Patients with RCC and other malignan-
Renal cell carcinoma (RCC) is cies are at higher risk for infection de-

velopment, but the impact of viral and
bacterial infections on outcomes of ma-
lignancy remains controversial.

among the top 10 cancers for both men
and women, with nearly 74,000 new di-
agnoses expected in the US this year?.
Even with recent advances, the Syear Physicians and researchers have
relative survival for metastatic RCC observed the impact of spontaneous
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infections on cancers for over 150 years.
In 1867, Busch in Germany reported on
a cancer that went into remission af-
ter a bout of erysipelas. At the turn of
the 20th century, this knowledge was
harnessed by Dr. William Coley, often
referred to as the “father of immuno-
therapy of cancer.” Coley inoculated pa-
tients with Streptococcus pyogenes and
Serratia marcescen bacteria and found
patients with sarcomas could often be
put into deep and durable remissions2.
More recent data on the impact of infec-
tions are conflicting. Within retrospec-
tive studies of post-operative infections
in glioblastoma multiforme, De Bonis
et al found that post-operative infection
led to a significant survival advantage3,
whereas Bohman et al found that it did
not4. Furthermore, while studies have
shown that postoperative intra-abdom-
inal infections in patients with stage 11
colon cancer have a negative impact on
disease-free survival and disease-specif-
ic survival® and surgical site infections
following resection of T4ANO-2MO colon
cancers are associated with an increased
risk of intraabdominal recurrence and
worse survivalé, post-orthotopic liver
transplantation infections tend to im-
prove the outcome of hepatocellular
carcinoma patients” and postoperative
empyema seems to improve survival in
lung cancers.

Mycobacterium tuberculosis is one
of the most common infections world-
wide, affecting about one quarter of the
world’s population®. Non-tuberculous
mycobacterial infections (MBI) are also
common'®**. In our institution, we ob-
served that patients with metastatic
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1 Female  White Non-Hispanic 71 Public 2008
2 Male White Non-Hispanic 75 Public 2010
3 Male Black Non-Hispanic 63 Public 2013
4 Male Asian Non-Hispanic 62 Uninsured 2014
5 Female Asian Non-Hispanic 83 Public 2015

TABLE 1 | Baseline patient characteristics

RCC (mRCC) who at some point in their
treatment developed mycobacterial pul-
monary infections appeared to have
prolonged overall survival (OS) when
compared to what is expected in the
general mRCC population. This has not
been previously reported in the litera-
ture. Our objective was to assess the cor-
relation between the presence of prior
or concurrent MBI and patient survival
and treatment response in mRCC.

Patients and Methods

After local IRB approval, institu-
tional electronic medical records and
databases were queried for patients
with a diagnosis of both “malignant

neoplasm of kidney, except renal pelvis”
(ICD-10 C.64) and either “infection due
to other mycobacteria” (ICD-10 A.31)
or “respiratory tuberculosis” (ICD-10
A.15). Patient records were then as-
sessed for accuracy of aforementioned
diagnostic criteria and for presence of
metastatic RCC. Patients with histolog-
ically confirmed mRCC with clear cell
or non-clear cell histology were includ-
ed; patients without metastatic disease
were excluded. Patients who were diag-
nosed with RCC up to the date of local
IRB approval were included.

The following data were collect-
ed: baseline patient demographics,
baseline tumor characteristics, clinical
data, treatment data, time of diagnosis

of MBI in relation to diagnosis of RCC,
treatment for MBI, outcomes including
duration of response to anticancer ther-
apy before and after MBI infection, and
OS, defined as the time from diagnosis
of mMRCC to the time of death from RCC.

Results

Twenty-seven patients were initial-
ly identified throughout the University
of Colorado Health system applying the
above diagnostic criteria. Sixteen were
excluded due to only nonmetastatic lo-
calized disease, five did not truly carry
a diagnosis of renal cell carcinoma, and
one was excluded for squamous cell
differentiation and a lack of clarity sur-
rounding the primary tumor of origin.
Five patients were therefore assessed in
this series, with baseline patient char-
acteristics as described in Table 1. Two
female and three male patients, ages 62-
83, were included in the series.

Characteristics of the patients’
mMRCC are outlined in Table 2. One pa-
tient harbored sarcomatoid features.
Patients initially presented at both lo-
calized and metastatic disease stag-
es. Three patients had International
Metastatic RCC Database Consortium

Patient # RCC Sarcomatoid Fuhrman Laterality Stageat  Locationsof IMDC Risk MSKCC
Histology features Grade Initial metastatic category Risk
Diagnosis disease category
1 Clear No 2 Left | Bone, Intermediate Intermediate
cell Nephrectomy
Bed, LNs,
Lung, Brain
2 Clear No Unknown Right v Mediastinum, Intermediate Intermediate
cell Bone, Brain
3 Clear Unknown 2 Left I RP Soft Favorable Favorable
cell Tissue, Lung
h Clear No Unknown Left [\ Lung, Liver, Intermediate Intermediate
cell Bone
5 Clear Yes 4 Right IV Lung, Poor Poor
cell Nephrectomy
Bed

TABLE 2 | Renal cell carcinoma characteristics. Key: IMDC - International Metastatic RCC Database Consortium (1 point each for <1 year
from diagnosis to start of therapy, Karnofsky Performance Status <80%, Hemoglobin < lower limit of normal (LLN), calcium > upper limit
of normal (ULN), neutrophils > ULN, platelets > ULN; 0 points favorable risk, 1-2 points intermediate risk, 3+ points poor risk). MSKCC -
Memorial Sloan-Kettering Cancer Center (1 point each for <1 year from diagnosis to start of therapy, Karnofsky Performance Status <80%,
Hemoglobin < LLN, calcium > 10 mg/dL, LDH > 1.5x ULN; 0 points favorable risk, 1-2 points intermediate risk, 3+ points poor risk.
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(IMDC) and Memorial Sloan-Kettering
Cancer Center (MSKCC) Intermediate
Risk category disease, one had poor
risk disease, and one had favorable risk
disease. Sites of metastases included
lymph nodes, bone, lung, liver, soft tis-
sue, brain, and in the nephrectomy bed.

The treatment modalities used are
included below (Table 3). Four patients
had prior nephrectomy. Two patients
received local radiation therapy to met-
astatic sites. Four patients received sys-
temic therapy, including tyrosine kinase

mRCC diagnosis. Only one patient un-
derwent treatment of MBI diagnosed
after RCC diagnosis: standard triple
therapy of ethambutol, isoniazid, and
rifampin. Overall survival ranged from
2 to 117 months.

Discussion

Mycobacterial infections are com-
mon infections clinically ranging from
asymptomatic to morbid. Generally
speaking, infections have negative im-
pact on patients in the short term, but

approximately 20 — 30 months!®°,
Analysis of our cohort found that, in the
three patients who were diagnosed with
MBI after already diagnosed with RCC,
their OS ranged from 12 to 117 months.
The mean and median OS in among
these patients were 63.7 months and 62
months, respectively. If we also include
the two patients who either had a his-
tory of MBI or were diagnosed with the
infection at the same time as diagnosis
of the RCC, the mean OS and median OS
decreases to

43.4 months
and 24
months, re-

Yes, 32mo Yes 30 mo spectively. In
initiated 4 (27 mo Pazopanib,  Ethambutol, = (7 mo Sorafenib, summary, if
mo from 5 mo Sarafenib) INH rifampin = 10 mo Axitinib . .
mRCC o el et a patient with
diagnosis 10 mo mRCC  was
, . AL . ~diagnosed
2 Yes Yes Yes, 39 mo 29 mo No 72 mo 17 mo Dead
initiated at (14 mo Sunitinib, (18 mo Pazopanib, concurrent-
time of 14 mo Pazopanib, 1 50 ma clinical trial ly or prior to
mRCC mo Axitinib), HIF-2a inhibitor, 4 MBI, OS was
diagnosis followed by 10 mo mo Nivolumab), 6
drug holiday mao drug holiday not necessar-
interspersed | ily improved.
3 Yes No Yes, Omo(but60  O0mo No 12 mo (9 mo Atleast | Unknown 1 o\wever ,
initiated at | mo from Pazopanib, 3 mo 12 mo ) .
time of initial RCC Nivolurmab) patients  In
mRCC diagnosis) our cohort
diagnosis
4 No No No 0, diagnosed | NA No NA 2mo  Dead who  devel-
at same time oped MBI
5 Yes No Yes, NA - patient | 0mo Yes: 24 mo (Nivolumab)  24mo | Dead after diag-
initiated at  diagnosed Unknown .
time of with infection therapy nosis of RCC
mRCC prior to RCC appeared to
diagnosis diagnosis have sub-
TABLE 3 | Treatment of mRCC and MBI data. Key: INH - isoniazid, TB - tuberculosis, LTBI - latent tuberculosis infection, mo - stantially im-
months, MB - mycobacterial, NA - not applicable.
proved OS
when  com-

and experimental drugs. Two patients
enjoyed durations of 32 and 39 months
of systemic therapy with TKIs prior to
their MBI diagnosis. Four patients re-
ceived systemic therapies subsequent to
their infection diagnosis, with durations
ranging from 24 months to 72 months
of therapy. One patient previously had
pulmonary tuberculosis, two patients
were diagnosed with an MBI at the same
time as their mRCC diagnosis, and two
patients were diagnosed after their
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it is unknown whether there is a positive
impact for patients with mRCC. While
the cohort of patients in this retrospec-
tive analysis was small, patients who
developed MBI after mRCC diagnosis
seemed to have prolonged PFS and OS.

Within the past decade, there have
been vast improvements in mRCC
treatment options that prolong life
and improve quality of life. The medi-
an overall survival (mOS) for advanced
and metastatic RCC is reported to be

0

pared with that of the general popula-
tion of patients with mRCC and demon-
strated longer duration of treatment
and disease stability following MBI.
The beneficial results seen in pa-
tients who were diagnosed with MBI af-
ter diagnosis of RCC may be confound-
ed by other factors. Two patients had
long treatment responses to TKIs prior
to MBI, which reflects favorable biology
of RCC; however, it is noteworthy that

www.kidney-cancer-journal.com
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both these patients also had brain me-
tastases, which normally would confer
poor prognosis. Patient 5 harbored sar-
comatoid features and had poor risk dis-
ease, yet she an OS of 24 months, much
longer than what would be expected for
sarcomatoid RCC.

We had predicted that patients with
MBI would respond better to immune
checkpoint inhibitors based on their in-
creased immune system activation, but
interestingly patients in this cohort re-
ceived PD-1 checkpoint inhibitor ther-
apy for only a short time prior to pro-
gressing. Patients 1 and 2 had the most
impressive OS, at 62 and 117 months,
and had prolonged responses to VEGFR
TKI therapies both prior to and after
MBI. Additionally, these patients main-
tained excellent control of their mRCC
in the chest, but had recurrences in the
brain, requiring local treatments. It is
interesting to consider if the infection
perhaps conferred some benefit system-
ically that is unable to cross the blood
brain barrier into the central nervous
system (CNS) to then affect the same
benefit.

There are no existing models to
demonstrate the mechanism of this pos-
sible benefit. The pathogenesis of pul-
monary disease due to M. tuberculosis
is well understood, and the pathogene-
sis of other MBI are presumed to have
similarities to that of tuberculosis®®. The
cellular response first involves alveolar
macrophages, where the mycobacteri-
um is taken up and proliferates within
their vacuoles as an intracellular patho-
gen via immune-evasion mechanismes.
These macrophages activate T lympho-
cytes and NK cells via cytokine release,
and the mycobacterial antigens are also
presented on macrophages to T lympho-
cytes leading to subsequent expansion of
T lymphocyte clones. IL-2, IL-12, TNF-
alpha, and IFN-gamma are major play-
ersinthe immune response to MAC, and
IL-6, IL-10, and TGF-beta are important
in modulating the immune response?..
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TGF-beta, a regulator of the immune re-
sponse, is also involved in upregulation
of VEGF and angiogenesis®> 23, During
MBI, not only is TGF-beta released lo-
cally for regulation and suppression of
the immune system in MBI, but there
are higher levels of TGF-beta found sys-
temically in the blood of patients with
MBI?* 25, Theoretically, if TGF-beta is
elevated systemically to mitigate the
proinflammatory cytokines released in
response to the infection, then VEGF
and resultant angiogenesis should also
be upregulated throughout the body and
throughout sites of metastatic disease.
This upregulation could possibly then
make the tumor cells of the RCC more
susceptible to our standard anti-angio-
genic therapies with TKIs which inhib-
it VEGF and TGF-beta pathways?®. In
support of this hypothesis, Patients 1
and 2 had prolonged responses (27 and
18 months, respectively) to TKI therapy
following their diagnoses of MBI, even
when the TKI was used as third- and
fourth-line therapies and beyond, when
we might expect time to progression on
these drugs to be quite low. Another
hypothetical mechanism that could ex-
plain a local protective response would
be related to the local damage and rela-
tive hypoxia induced by a mycobacterial
pulmonary infection. Hypoxia should
locally upregulate hypoxia-inducible
transcription factors (HIFs), which are
integral in the subsequent upregulation
of VEGF-A and angiogenesis®’2°. Again,
this may then allow the RCC to be more
susceptible to TKIs, as seen in Patients
1 and 2, and could also explain Patient
2's remarkable duration of response of
50 months to the HIF-2a inhibitor he
received as part of a phase I clinical tri-
al. The role of TGF-beta, HIF, VEGF,
and angiogenesis, and the response to
therapies directed against angiogenesis
could also help to explain why the pa-
tients with history of MBI prior to their
RCC diagnosis did not derive the same
benefit from TKI therapy as the patients

who already had RCC at time of infec-
tion diagnosis.

This series shows a trend toward
improved outcomes in patients who
experienced an MBI during the time
of treatment for mRCC, although we
cannot draw generalizable conclusions
due to the small cohort of patients. By
expanding our search to multiple insti-
tutions, one would expect a broader dis-
tribution of patients with both favorable
and unfavorable tumor characteristics
and clinical characteristics, and a wider
range of patients who experienced their
MBI before, simultaneously, and after
mMRCC diagnosis. It would be interest-
ing to assess whether a benefit of MBI
is seen across all risk stratifications,
different histologies, treatment mo-
dalities, etc. Additional lines of query
could then include whether other types
of infections have impact on outcomes
in mRCC, or whether a protective ben-
efit against development of metastases
could be seen in the brain if the MBI was
serious enough to involve the CNS (as in
the case of tuberculous meningitis or
tuberculoma).

Conclusions

Renal cell carcinoma is a common
cancer, and tuberculous and non-tuber-
culous MBI are among the most com-
mon infections throughout the world;
the intersection of these two diagnoses
brought into question the impact of the
latter on the former. This series of five
patients within a single institution re-
vealed that simply carrying a diagnosis
of both mRCC and MBI did not improve
OS, but suggested that the development
of MBI during ongoing malignancy had
an impact on response to TKI therapy
and improved OS. Additional consid-
eration of these findings within a larger
cohort of patients is necessary, as it may
offer further insight into the issue, even
assisting in prognostication of disease
outcomes for individuals or prediction
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of their responsiveness to specific
therapies.
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EDITOR’'S MEMO (continued from Page 94)

which creates uncertainty as to how to proceed with future cancer
clinical trials. Even with those trials that are not terminated, the
outbreak changed the way cancer clinical trials are conducted and
reported, with potentially lasting implications due to pandemic-related
logistical barriers.

While COVID-19 has complicated the treatment of cancer patients
and continuing clinical research, it has also spurred creative solutions
especially remote or decentralized clinical trials. The newly developed
recommendations in light of COVID-19 impact could improve the overall
trial process and also serve as a silver lining to the trials in the long
term. Several measures including the leveraging of telehealth, use
of e-signatures, remote monitoring of trials, and outside lab testing
are effectively being exploited to make the best out of the situation.
Other changes include delaying recruitment, implementing COVID-19
screening procedures, expediting changes in trial protocol and exploring
alternative drug administration methods are already in place. The NCI
also has released guidance specific to cancer clinical trials, including
recommendations on the overnight shipping of medications to trial
participants. Amid the outbreak, the widespread use of telemedicine
has emerged as one of the positive changes to clinical trials. Some
studies involving patients with cancers indicate that telehealth was not
only associated with a higher quality of life and less depression and
distress compared with usual care but also can be just as effective as
in-person meetings.

In the past decade alone, breakthroughs in immunotherapy
including anti-PD-1 and anti-PD-L1 based agents have revolutionized
the cancer management. However, now there may be a lag before this
development can take off post COVID-19 pandemic as the pandemic
threatens to set back the pipeline of such oncology agents by several
years. Currently, it still remains unclear whether immune checkpoint
inhibitors and other immunotherapies worsen or benefit the outcomes
in patients who have cancer and COVID-19 infection. Recent study

conducted at the MSKCC highlighted that there was an association of
immune check inhibitors with increased ICU admission rate, but did not
increase the risk of mortalityl. Given the limited and conflicting data on
the benefit/risk of ICI therapies to patients with cancer in the pandemic
setting, oncologists are left alone to carefully assess the risks and
benefits managing ICI therapy on a case-by-case basis. Physicians
should weigh the advantages of relapse-free survival benefit against
the COVID-19 associated risks. Given the lack of robust clinical data,
caution must be taken while continuing ICls in patients with cancer
who may be affected by COVID-19. It seems reasonable to suggest in
patients with metastatic disease without COVID-19, ICI therapy may
not be withheld. Multicenter retrospective studies will be required to
provide more definitive guidance on the role of immune checkpoints in
COVID-19 infection for clinicians.

Ever since the outbreak, the most inspiring aspect is that
oncologists and their team members showed incredible resilience and
resolve to deal with the unforeseen crisis, by exploiting timely strategies
including adopting telehealth, workflow reorganization, and safety
processes enhancements at their clinics. It is imperative for clinicians
and researchers to learn and continuously adapt to the new standards
of cancer care and risk management through implementing reforms,
with the hope that we can find a silver lining in improving research
efficiency and outcomes in the face of the pandemic crisis.

Reference: 1.
patients with cancer. Robilotti EV et al. Nat Med. 2020 Aug; 26(8):1218-1223.
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{l Bristol Myers Squibb®

Now enrolling!

A clinical trial is exploring
adjuvant immuno-oncology
agents for RCC patients

Bristol Myers Squibb is currently conducting a clinical trial exploring immuno-oncology (I0) agents for early-stage, high-risk
renal cell carcinoma (RCC): CheckMate 914.

CheckMate 914 is a randomized, phase 3 clinical trial evaluating adjuvant nivolumab alone or in combination with ipilimumab
in patients who underwent radical or partial nephrectomy and who are at high risk of relapse.

—1q Timing is critical
000 | Research post-surgery plans before surgery happens. For this clinical trial, randomization must occur between
OO00] 4and 12 weeks from the date of nephrectomy

@ Exploring beyond observation
This study seeks to investigate the role of an IO agent compared to the current standard of care (observation)

CHECKMATE 914 Study Design

Eligibility:
Complete resection of renal tumor by radical
or partial nephrectomy:

Study Treatment:

Arm A: -

» Predominately clear cell non-metastatic* RCC Nivolumab + Ipilimumab

» Pathological stage:
—pT2a, G3 or G4, NO, MO —pT4, G any, NO, MO
—pT2b, G any, NO, MO —pT any, Gany, N1, MO
—pT3(a, b, ¢), G any, NO, MO

« ECOG0-1 Arm C: I

» No prior anti-cancer T, for RCC Nivolumab + Placebo *

Follow-up:
« Follow-up visits 1& 2

« Survival follow-up
for up to 10 years

NEPHRECTOMY

Randomization 1:1:2

Randomization > 4 weeks but < 12 weeks after surgery

*BICR confirmation

To find out if your patients are eligible for this =" Rcc
trial, learn more at BMSStudyConnect.com. * CheckMate 914

CHECKpoint pathway and
nivoluMAb clinical Trial Evaluation

Reference: Data on file. Clinical protocol CA209-914. Princeton, NJ: Bristol-Myers Squibb Company, 2020.

STuDY CONNECT

BMSStudyConnect.com © 2020 Bristol-Myers Squibb Company. All rights reserved.
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management of renal cell carcinoma:
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ABSTRACT

prognosis. However, the role of lymph node dissection (LND) at the time

of tumor resection is not fully understood. Conflicting data have been
published regarding the survival implications of LND during RCC surgery, and
the optimal patient population for which LND might be beneficial has yet to be
identified. Based on recent data characterizing the outcomes of node-positive
RCC, some have advocated for revising the current staging guidelines to better
reflect these findings. Given the paucity of high-quality evidence supporting
or refuting the routine use of LND in RCC, further research is needed to shed
light on this important topic. There are a number of ongoing clinical trials eva-
luating the role of perioperative (neoadjuvant and adjuvant) systemic therapy,
which include patients with node-positive RCC, and will serve to guide changes
in treatment practices for this patient population moving forward.

I ymph node involvement in renal cell carcinoma (RCC) portends a poor

KEYWORDS: « Renal Cell Carcinoma < lymphadenectomy < lymph node

dissection « kidney cancer « survival «

INTRODUCTION

Renal cell carcinoma (RCC) is one of the
most common solid organ malignancies,
with over 74,000 new cases and 15,000
deaths anticipated in the United States
in 2020 alone. Staging of RCC allows
clinicians to characterize disease based
on similar survival outcomes, which fur-
ther aids in prognostication, selection of
optimal treatment modalities, and clin-
ical trial eligibility. The criteria for RCC
staging as outlined by the American
Joint Committee on Cancer (AJCC) are

highlighted in Table 12,

For many urologic malignancies,
concurrent lymph node dissection
(LND) at the time of primary tumor
resection offers essential treatment and
diagnostic value. Removing malignant
lymph nodes may significantly reduce
a patient’s overall tumor burden.
Furthermore, detection of positive
lymph nodes critically informs the
probability of disease risk stratification

and the requirement for additional
treatments. For example, immediate
administration of androgen deprivation
therapy for node-positive prostate
cancer, which was detected by pelvic
LND, has demonstrated clinically
significant survival benefits3. Patients
with  pathologically = node-positive
bladder cancer after pelvic LND
achieve a greater survival benefit from
adjuvant chemotherapy compared to
node-negative patients*®.  Similarly,
adjuvant chemotherapy has been
shown to lower recurrence rates among
nonseminomatous germ cell testis
cancer patients who have positive nodal
disease after retroperitoneal LND?7.
However, existing literature
remains unclear regarding the clinical
utility of LND for RCC. The American
Urologic Association (AUA) and the

National Comprehensive Cancer
Network (NCCN) have published
contemporary guidelines, but these

* Correspondence: Eric A. Singer, MD, MA, MS, FACS. Rutgers Cancer Institute of New
Jersey 195 Little Albany Street, Room 4563 New Brunswick, NJ 08903.

Email: eric.singer@rutgers.edu.
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recommendations are not supported by
strong evidence. The AUA states that
LND should be performed only when
there is suspicion of lymphadenopathy,
as LND could potentially aid in staging®,
and NCCN guidelines recommend that
LND should only be performed when
there are palpable or enlarged lymph
nodes on preoperative imaging tests®.
Still, the supporting literature has not
identified which patients derive the
greatest benefit, if any, from LND.
This uncertainty is exacerbated by
unpredictable  lymphatic  drainage
patterns of the kidney, as well as the fact
that there is no universal template for
LND during kidney cancer surgery!® 1.
While retrospective studies have
shown a survival benefit of LND for
RCC!? 3| the only randomized clinical
trial to have studied LND for RCC,
EORTC 30881, showed no oncologic
benefit of LND with regards to overall

survival, time to progression, or
progression-free survival*. In this
review, we consider lymph node

positivity in RCC as it relates to staging,
outcomes, patient selection for lymph
node dissection, and the role of systemic
therapy.

Patient Selection for Lymph Node
Dissection

Given the uncertainty behind the bene-
fit of LND in treating RCC, fewer urol-
ogists have been performing LND over
the past decade™ . In an analysis of
37,279 patients who underwent radical
nephrectomy for RCC between 1988
and 2015 selected from the Surveillance,
Epidemiology, and End Results (SEER)
registry, Kates et al. identified a 63% re-
duction in LND rates among localized
tumors®*. In 2005, LND rates in the US
had fallen below 5% for all RCC surger-
ies’. This decrease in LND rate can, at
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Shao et al.3° Yu et al.*® Patel et al.3s
Stage S8E AJCC?
I TiNoMo 1a: TiNoMo TiNoMo TiNoMo
1b: T2NoMo
11 T2NoMo T3NoMo T2NoMo T2NoMo
I1I T1-2N1Mo, T1-3N1Mo, T3NoMo T3NoMo
T3NanyMo T4NoMo
v T4NanyMo, T4N1Mo, T1-3N1Mo, IVa: T3N1Mo,
TanyNanyM1 TanyNanyM1 T4NanyMo, T3NoMzi,
TanyNanyM1 T4NoMo
IVb: T4NiMo,
T4NoMa,
T4N1M1

TABLE 1 | Comparison of AJCC staging groups to other proposed classification
schemes. Modified, with permission, from Patel et al*>.

least partially, be attributed to the clin-
ical stage migration toward early-stage
RCC (i.e. patients who are unlikely to
receive LND), which has followed ad-
vancements in imaging capabilities
since the 1980s.

In a retrospective analysis of
110,963 patients with non-metastatic
RCC from the National Cancer Database
(NCDB), Radadia et al. reported that
only 11,867 (11%) had LND at time of

surgery®®. Those patients undergoing
LND were more likely to have clinically
node-positive disease (OR: 18.68, 95%
Cl: 16.62 — 21.00, p<0.01) and less
likely to undergo minimally invasive
/ robotic surgery (OR: 0.73, 95% CI:
0.64 — 0.77, p<0.01)*. In this same
cohort, however, only 14.8% of patients
receiving LND had clinically node-
positive disease, suggesting a large
majority of patients who received LND
had no preoperative evidence of nodal
disease’. In a subsequent analysis of
this patient population, Farber et al.
showed that a disproportionate amount
of LNDs were performed for low-stage
RCC. Surgeons performed LND in 5%
and 23% of patients with pT1 and pT2
RCC, respectively, despite lymph node
involvement in only 1.1% and 2.3% of
cases, respectively?®. This apparent
overutilization of LND for lower risk
renal tumors likely reflects the ambiguity
surrounding guidelines and the lack of
strong contemporary evidence for LND

a Stage Il (pTsN,M,) N
Stage Il (pT,5N;M,) N
08 Stage IV (pT13NoM,) I
T 06 1
63.6% 61.9%
-
("]
© 04 \
o i
3 39.6% - e
1070 e S 33.3% “-—-—»._,_‘_‘_“____H
‘—‘._1:_____|\ ---____________‘
02 o 23 7R
23.4%
15.6%
0o
00 10.00 20.00 30.00 40.00 50.00 60.00
Number at Stage 1 year 3 years 5 years
Risk Stage IIl (pT,NoM,) 4712 2834 1512
Stage IIl (pT,N,M,) 1191 482 239
Stage IV (pT,5N,M,) 61 34 12

FIGURE 1 | Overall survival of NCDB patients with renal cell carcinoma stratified by American Joint Committee on
Cancer stage of disease and lymph node status. Red indicates lymph node-negative stage Il disease (pT3NOMO);
blue, lymph node-positive stage III disease (pT1-3N1MO0); green, stage IV metastatic disease (pT1-3NOM1).

Reproduced, with permission, from Srivastava et al.?'.
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implementation.

Part of this ambiguity may reflect
limitations in preoperative staging.
Determining candidacy for LND
currently relies heavily on clinical lymph
node (cLN)statusandlymphnodesize, as
determined by preoperative imaging'®2.
Preoperative computed tomography
(CT) and magnetic resonance imaging
(MRI) are the primary methods used
to detect nodal metastases, but have
sensitivities of only 77% and 73%,
respectively, and have limited ability
to identify nodal micro-metastases?.
Unpredictable lymphatic drainage of
the kidney makes it difficult to identify a
consistent template for LND, which may
contribute to overlooked nodal disease
on preoperative imaging®2. Additionally,
the correlation between cLN status
and pathological lymph node (pLN)
status can be difficult to determine. In a
retrospective analysis of 2,954 patients
with RCC who underwent either partial
or radical nephrectomy with LND, only
29% of patients with lymphadenopathy
on preoperative CT were confirmed to
be pLN positive after LND?,

Furthermore, in EORTC 30881,
only 20% of patients with palpable
lymphadenopathy had nodal disease
after LND*. Aside from lymph node size,
some have proposed using other imaging
findingstodetermine candidacyfor LND,
such as evidence of perinephric or renal
sinus fat invasion on CT?. Others have
proposed utilizing alternative imaging
techniques to better identify LND
candidates. A pilot study investigating
lymphotrophic nanoparticle enhanced
MRI (LNMRI) showed promising
results in diagnosing pLN status, with
100% sensitivity and 96% specificity®.
Clearly, current modalities for staging
RCC are insufficient for determining
cLN and pLN status, and more accurate
and reproducible preoperative methods
are needed to identify optimal LND
candidates.

Outcomes in Node-Positive Dis-
ease and Implications for Staging
Prior studies have established that
lymph node-positive disease portends
worse survival in RCC?. Cancer-specif-
ic survival (CSS) in patients with lymph
node positivity ranges from 21-38% at 5
years and 11-29% at 10 years, and those
patients with positive nodes have near-
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Trial Status Treatment Stage for Histology Primary REEEIWS
Compared inclusion Outcome
ASSURE  Reported Sunitinib pT1lb (G3-4), Clear cell or DFS; no 48
Vs. pT2-4, or non-clear cell difference
sorafenib pTanyN1
Vs.
placebo
S-TRAC Reported Sunitinib pT3-4 Clear cell only DFS; improved 49
Vs.
placebo
PROTECT Reported Pazopanib pT2 (G3-4), Clear cell or DFS; no 51
Vs. pT3-4, or predominantly difference
placebo pTanyN1 clear cell
ATLAS Reported  Axitinib Vs. pT2 or Clear cell or DFS; no 50
placebo pTanyN1 predominantly difference,
clear cell stopped early
due to futility

TABLE 2 | Reported clinical trials evaluating perioperative or adjuvant tyrosine kinase

inhibitors for RCC

ly 8-fold higher risk of mortality com-
pared to those with negative nodes?” 28,
Notably, current AJCC staging criteria
consider both pT3NOMO (node nega-
tive) and pT1-3NIMO (node positive)
patients to have stage Il RCC. How-
ever, this common grouping has been
studied more closely in recent years.
Several studies have proposed modifi-
cation of current AJCC staging groups,
lending support to the role of LND
among patients with advanced RCC?-
31, More specifically, these studies note
that patients with node-positive Stage
111 RCC have survival more closely re-
sembling Stage IV patients, including
those with metastasis, rather than their
node-negative Stage Il counterparts.
In an institutional retrospective anal-
ysis of 4,652 patients with advanced
RCC, Yu et al. reported comparable on-
cologic outcomes between pT1-3N1MO
(Median CSS = 2.8 years, 95%Cl: 1.8-
4.8 years) and pT1-3NO/xM1 (Median
CSS = 2.4 years, 95%Cl: 2.1-3.0 years);
however, both had distinctly inferior
outcomes compared to pT1-3NOMO pa-
tients (Median CSS = not reached, 95%
10.2 — no estimate years)?°. Shao et al.
conducted an analogous study of 2,120
patients from a single institution which
was then validated with over 74,000 pa-
tients from the SEER database. The au-
thors noted longer overall survival (OS)
for T3ANOMO compared to T1-3N1MO
(72.7% vs 38.1%), similar survival for T1-
3N1IMO and TANOMO (38.1% vs 36.2%),
and greater survival for T1-3N1MO com-
pared to TanyNanyM1 disease (38.1% vs
12.6%)%. Using the NCDB, Srivastava
et al. conducted a retrospective analy-
sis of 8,988 patients with stage III/IV

RCC, which compared patients with pT-
3NOMO, pT1-3NIMO, and pT1-3NOM1
disease. The results, depicted in Figure
1, showed greater 5-year OS among pa-
tients with pT3NOMO (61.9%) compared
to pT1-3N1IMO (22.7%), and similar OS
between pT1-3NIMO and pT1-3NOM1
(15.6%) disease. Of note, the results of
this study also showed node positivity
to be predictive of OS among Stage 111-
IV patients®. Similar survival outcomes
of pN1 and metastatic RCC suggest that
many patients with lymph node involve-
ment may have occult metastases at
time of surgery. In a series described by
Gershman et al., metastasis-free surviv-
al at 1-year was only 37%, and CSS rates
were expectedly poor32,

Based on the results of these
studies, some have advocated for
reclassifying T1-3N1Mo RCC as stage IV
instead of stage 111**%, These proposed
staging revisions are shown in Table
1. In an era where the precise genomic
and epigenetic factors are not entirely
understood, cancer staging offers
clinical insight into tumor biology
based on objective factors. As such, in
addition to its prognostic implications,
revamping the classification of localized
node-positive RCC could potentially
better inform treatment modalities and
refine eligibility for clinical trials.

Given the mortality associated
with nodal disease, one might expect
that LND at the time of nephrectomy
would offer a survival benefit, however,
mixed results have been published
on this matter over the past several
decades. Early work from Herrlinger
et al. showed an OS advantage among
patients undergoing complete LND
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Status

Treatment Arms

Stage for Inclusion

Histology

Primary Reference

Outcome

SOURCE Ongoing Sorafenib (3 Leibovich score 3 Clear cell or DFS NCT00492258
years) vs. to 11 non-clear cell
sorafenib (1
year) vs.
placebo
EVEREST Ongoing Everolimus vs. pT1lb (G3-4) Clear cell or RFS NCT01120249
placebo pT2-4 non-clear cell
pTanyN1
Checkmate Ongoing Nivolumab vs pT2a(G3-4) NOMO Predominant DFS NCT03138512
914 nivolumab + pT2a(Gany) NOMO clear cell
ipilimumab vs. pT3(Gany) NOMO histology
placebo pT4Gany NOMO
pTany(Gany)N1MO
RAMPART Ongoing Durvalumab + Leibovich score 3 All RCC (except pure DFS and NCT03288532
tremelimumab to 11 oncocytoma, os
vs. durvalumab collecting duct,
medullary and
transitional cell cancer)
PROSPER Ongoing Nivolumab vs. = T2Nx All RCC EFS NCT03055013
RCC observation TanyN+ histology
M1 NED
KEYNOTE Ongoing Pembrolizumab pT2(G4 or Clear cell DFS NCT03142334
vs. placebo sarcomatoid)NOMO component +/-
pT3-4(Gany)NOMO sarcomatoid
pTanyN+MO features
M1 NED
IMmotion010 Ongoing Atezolizumab TanyNanyMO Clear cell or DFS NCT03024996

vs. placebo

sarcomatoid

TABLE 3 | Ongoing clinical trials evaluating perioperative or adjuvant tyrosine kinase, mTOR inhibitors, and/or
checkpoint inhibitors for RCC. RCC: renal cell carcinoma; DFS: disease-free survival; RFS: recurrence free survival; OS:
overall survival; NED: no evidence of disease; EFS: event free survival.

compared to those undergoing partial
or absent node dissection? 3. Similarly,
other studies found increased OS and
CSS among patients with node-positive
disease who underwent LND compared
to those who did not™ ¥ %, To date,
only one prospective, randomized
phase 3 trial has assessed the utility of
LND in RCC. The EORTC 30881 trial,
published in 2009, showed no survival
benefit among patients who underwent
nephrectomy with LND compared to
patients who underwent nephrectomy
alone*, However, multiple limitations
to this study make it difficult to interpret
and implement the findings of this study
for clinical practice. Most notably nearly
70% of the study population had pT1
or pT2 disease, and only 4% of patients
in the trial population had nodal
metastasis®®. Therefore, the majority
of patients in the trial were unlikely to
benefit from node dissection*®. EORTC
30881 was also limited in that there was
no universal LND template required,
and therefore results could have
varied significantly based on surgeon,
template, and center. Despite these
shortcomings, subsequent retrospective
studies attempting to clarify the impact
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of LND have shown similar results to
EORTC 30881% 444 |n a study of the
NCDB, Farber et al. did not find any
survival benefit associated with LND
when comparing 11,867 patients with
non-metastatic RCC undergoing partial
or radical nephrectomy with LND to a
propensity-score matched cohort of
patients who did not receive LND (OS
34.7 vs. 34.9 months, respectively)?°.
The NCDB has also been used to emulate
the methods of EORTC 30881 using
propensity score matching, with results
showing no survival advantage of LND,
even when adjusted to include a greater
proportion of high-risk patients*.

The Role of Adjuvant and Periop-
erative Therapy in Node-Positive
RCC

While nephrectomy is considered the
gold standard treatment for non-meta-
static RCC, up to 40% of patients may
recur after an extirpative intervention®.
Recurrence rates can be as high as 80%
in those with node-positive disease, with
5-year survival as low as 11-35%% 47,
Thus, exploration of multimodal thera-
py is vital to addressing the shortcom-
ings of nephrectomy and improving out-

comes in node-positive RCC. Due to the
significant risk of progression to meta-
static disease, patients with node-posi-
tive RCC are prime candidates for early
intervention®,

Thus far, four adjuvant trials that
included patients with node-positive
RCC have reported their results (Table
2). The ASSURE trial randomized
1,943 patients with completely resected
pTlb, pT2-4, or TanyN+ RCC to one
of three arms: sunitinib, sorafenib, or
placebo, for 54 weeks*. The analysis
showed no difference in disease free
survival (DFS) for either sunitinib or
sorafenib compared to placebo (HR
1.02, 97.5% CI 0.85 — 1.23; p=0.8038
and HR 0.97, 97.5% Cl 0.80 — 1.17;
p=0.7184, respectively)*®. The S-TRAC
trial randomized 615 pT3-4 or TanyN+
to sunitinib or placebo. The results
of S-TRAC were more encouraging
than those of ASSURE, concluding
that patients in the sunitinib arm had
significantly longer DFS compared to
placebo (HR 0.76, 95% CI 0.59 — 0.98;
p=0.03)*. The ATLAS trial randomized
724 patients with previously-resected
RCC (=pT2 and/or N+) to axitinib or
placebo. On the primary analysis of
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DFS, there was no significant difference
in the intention-to-treat population (HR
0.87,95% C1 0.660 — 1.147; p=0.3211)%°.
The PROTECT trial randomized 1,538
patients with pT2, pT3, and pT4 disease
to pazopanib or placebo. Initially,
the dose was set at 800 mg daily, but
was later reduced to 600 mg due to
significant adverse effects. Interestingly,
while the 600 mg group showed no
significant reduction in DFS (HR 0.86,
95% CI 0.70 — 1.06; p = 0.165), the 800
mg group did (HR 0.69, 95% CI 0.51 —
0.94; p=0.02).

Akin to the prior efforts to
orchestrate immune-mediated
antineoplastic activity through

cytokines, checkpoint inhibitors have
come to the forefront as a promising
therapeutic option for metastatic
RCC. In the Checkmate 025 trial, the
checkpoint inhibitor nivolumab showed
significant improvement in OS with
fewer adverse effects when compared
to everolimus (HR of death 0.73, 98.5%
Cl 0.59 — 0.93; p=0.002)%2. Checkmate
214, the landmark phase 111 trial that
compared nivolumab plus ipilimumab
versus sunitinib in metastatic RCC,
demonstrated improved complete
response rate (9% vs 1%) and improved
OS for the checkpoint inhibitor arm (HR
0.63, 99.8% CIl 0.44-0.89, p<0.001)%.
Given the success of these agents in
the management of metastatic RCC,
integrating these therapies as adjuvant
therapies may be a logical next step
for patients at high-risk for metastatic
progression, such as node-positive RCC.
However, to date there have been no
reported results from trials examining
the role of checkpoint inhibitors as
adjuvant therapy.

Noteworthy ongoing phase 11l
trials for perioperative/adjuvant
therapy are highlighted in Table 3.
SORCE (NCT00492258) is an ongoing
trial comparing sorafenib 3 years vs.
sorafenib 1 year vs. placebo. However,
preliminary results presented at
European Society for Medical Oncology
2019 showed no significant increase in
DFS for patients in the sorafenib arms®.
Similarly, EVEREST (NCT01120249) is
an ongoing clinical trial investigating
the potential of the mTOR inhibitor
everolimus. The recent success of
Checkpoint 025 and Checkpoint
214 in demonstrating clinical utility
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of nivolumab and ipilimumab for
RCC has led to five ongoing phase
111 clinical trials to implement
checkpoint inhibitors in the adjuvant/
perioperative space: Checkmate 914
(NCTO03138512) — nivolumab plus
ipilimumab vs. versus nivolumab vs.
placebo, RAMPART (NCT03288532)
— durvalumab plus tremelimumab vs.
durvalumab vs. observation, PROSPER
RCC (NCT03055013) — perioperative
nivolumab vs. observation, KEYNOTE
(NCTO03142334) — pembrolizumab
vs. observation, and IMmotion010
(NCT03024996) — atezolizumab vs.
observation. Notably, PROSPER RCC
incorporates a neoadjuvant aspect,
potentially allowing for translational
studies of tissue and sera by comparing
pre- and post-nivolumab treated
tissue®.

There is a significant need to address
the limitations of nephrectomy and
LND in node-positive RCC. However,
there is a dearth of evidence to direct
the therapy for those with nodal disease.
While 5%-47% of the patient population
in the aforementioned trials — ASSURE,
S-TRAC, ATLAS, PROTECT, Checkmate
025 and Checkmate 214 — were node-
positive, no study completed a subgroup
analysisinthispopulation ofinterest*®2,
It is imperative that investigation into
this unique population is included
in future trials exploring the role of
systemic therapies in the treatment of
locally advanced and metastatic RCC.

Conclusions

The presence of pathologic lymph nodes
in patients with non-metastatic kidney
cancer has crucial prognostic value.
Outcomes from several recent studies
suggest that revising staging categories
may lead to improved prognostication
for patients with advanced RCC and
have implications for therapy selection
and clinical trial participation.

It remains unclear whether LND
can be a beneficial surgical option for a
select subset of patients with RCC. Much
of this uncertainty stems from a lack
of level one evidence regarding nodal
disease in RCC. However, with several
ongoing and upcoming clinical trials
that include patients with node-positive
RCC, anticipated results may lead to
a paradigm shift in the management

of this disease. It is imperative that
physicians work to enroll patients in
clinical trials in order to gain a better
understanding of the complexities of
this disease, and ultimately improve the
care of our patients.
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ABSTRACT

ypoxia is common in solid tumors, due to poorly functional tumor
H vasculature and rapidly proliferating malignant cells outgrowing

their blood supply.! Hypoxia-inducible factor 1 (HIF-1) and hypoxia-
inducible factor 2 (HIF-2) inhibitors are a new experimental therapy in treating
clear cell renal cell carcinomas (RCC)s. There are many clinical trials that
have evaluated the inhibition of HIF-1/2a in human tumors.? ' Non-selective
drugs targeting both HIF-1/2a have shown modest-to-disappointing results to
date, but drugs selectively targeting HIF-2a have shown more promise in both
preclinical and early human trials. This paper discusses the mechanisms of

and indirect targeting/inhibition.

HIF-1/2a inhibitors as well as the current clinical trials studying both direct

KEYWORDS:

Kidney cancer < Renal Cell Carcinoma « Hypoxia inducible

factor « HIF-inhibitors < targeted therapy -

INTRODUCTION

Hypoxia is common in all types of
solid tumors, due to poorly func-
tional tumor vasculature and rapid-
ly proliferating malignant cells that
outgrow their tenuous blood supply.
But, the roles that hypoxia-inducible
factor 1 (HIF-1) and hypoxia-induc-
ible factor 2 (HIF-2) play in driving
the development of clear cell renal
cell carcinomas (RCC) are distinct,
and have led to the creation of a new
class of experimental targeted ther-
apeutics aimed at inhibiting HIF.
These new drugs are currently un-
der investigation in several trials. If
they gain regulatory authority ap-
proval as expected, they are likely
to represent a new wave of targeted
therapies for RCC.

HIF-inhibitors are HIF-1/2
are heterodimeric proteins that
transactivate genes involved in
many cancer processes including

cell de-differentiation, genetic in-
stability, pH regulation, invasion/
metastasis, glucose metabolism, and
resistance to chemotherapy? 2. They
are composed of oxygen sensitive a
and [ subunits, which are activated
by hypoxia. They are often over-
expressed in cancers due to intra-
tumoral hypoxia as well as genetic
mutations in oncogenes and loss-of-
function in tumor-suppressor genes.
Increased HIF-1a and HIF-2a levels
are generally associated with treat-
ment failure and increased mortality
in cancer patients. Drugs that inhib-
it HIF create anti-tumor effects by
stopping metastasis and resistance
to antineoplastic therapies. Clinical
trials are now underway to estab-
lish how these drugs can affect those
with many various cancers, espe-
cially renal cell carcinoma.
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Molecular Basis

HIF-1a and HIF-2a each have two
transactivation domains (TAD) on
the NH2-terminal (N-TAD) and
COOH-terminal (C-TAD). C-TAD
interacts with the p300/CREB-
binding protein (CBP) co-activa-
tors under hypoxic conditions, and
N-TAD stabilizes HIF-a. HIF-1/2a
is degraded through the von Hippel-
Lindau protein (pVHL) pathway.
Under normal conditions, HIFa is
rapidly hydroxylated by prolyl hy-
droxylase (PHD), which mediates
the binding by pVHL, and promotes
degradation. Under hypoxia, PHD
loses its activity, thus preventing
VHL binding and HIF-1/2a can
accumulate.

HIF-a Inhibitors for Cancer
Therapy

Since the discovery of the HIF and
its mechanisms, researchers have
been utilizing downstream VEGF
and mTOR pathways to directly and
indirectly, target cancer. Targeted
therapies that influence multiple
mechanisms such as modulating
expression, protein synthesis, pro-
tein accumulation and degradation,
dimerization, and/or DNA binding
and transcription by targeting the
PI3K/AKT/mTOR pathways or the
VEGF pathway

Renal Cell Carcinoma and
HIF1/2-a

Renal cell carcinoma (RCC) is the
most common Kkidney cancer in
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Table 1 | Selected Current Trials of HIF-inhibitors in RCC Patients
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adults and accounts for 3% of all ma-
lignancy, with more men than wom-
en being affected. Surgical resec-
tion, when feasible, is recommended
as a potentially curable option, but
many patients with advanced and
metastatic RCC have unresectable
disease. Also, approximately one
third of patient who undergo poten-
tially curative resection of RCC de-
velop a recurrence. In these cases,
systemic therapy with immunother-
apy, targeted therapies, or combina-
tions of these has become standard
of care to delay disease progression
and improve survival time.

Clear cell RCC can develop
sporadically when the VHL pro-
tein is inactivated. Most sporadic
ccRCCs having somatic inactiva-
tion of both VHL alleles leading to
loss of function of the VHL tumor
suppressor protein (pVHL). About
60—80% of ccRCC have either loss-
of-function mutations in the VHL
gene, chromosomal abnormalities
on chromosome 3p25 at the VHL lo-
cus, or hypermethylation of the VHL
promoter.

As briefly discussed earlier,
VHL also works to decrease HIF-
1/2a during normoxia. When VHL
is lost, there is increased activation
of HIF-1/2a even under normoxic
conditions. This can be the result of
hereditary mutations as seen in Von
Hippel Lindau Syndrome, due to ex-
posure to toxins, or as is often the
case through sporadic mutations.
A few studies have investigated the
polymorphisms in the HIF-1/2a
gene and found that an increase in
many haplotypes activated by HIF-a
in those with RCC.>® There are also
multiple studies that confirm a di-
rect increase in HIF-1/2-a expres-
sion in those with RC.%¢ Clear cell
RCC was found to have the highest
expression levels of HIF-1/2a.°
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A clinical trial entitled
“Imaging Correlates of Renal Cell
Carcinoma Biological Features” is
currently analyzing RCC tumors
in patients with >3cm mass. These
patients will undergo contrast-en-
hanced magnetic resonance-Fluo-
rodeoxyglucose-positron  emission
tomography (MR-FDG-PET) scans.
The tumors will also be tested and
undergo biomarker assessment for
HIF-1/2a. The primary outcome is
to evaluate HIF activation by ex-
amining both imaging and tumor
tissue.

HIF1/2- a Inhibitors and Renal
Cell Carcinoma Clinical Trials

There are many clinical trials that
have evaluated the inhibition of HIF-
1/2a in human tumors. "¢ Given the
driving mechanism of HIF-1/2a and
the development of ccRCC, there has
been much work in recent towards
the development on HIF inhibi-
tor therapy in the clinical setting.
Non-selective drugs targeting both
HIF-1/2a have demonstrated mod-
est-to-disappointing results to date,
but drugs selectively targeting HIF-
2a have shown more promise in both
preclinical and early human trials.

One of the first major positive
human studies of these agents was
presented at the 2020 Genitourinary
Cancers Symposium. The phase I/11
study of HIF-2a inhibitor MK-6482
enrolled 55 patients in the dose ex-
pansion cohort. All patients had pre-
viously received at least one line of
systemic therapy for advanced RCC.
The study found an overall response
rate of 24% with 13 confirmed par-
tial responses. Thirty-one patients
(56%) had SD, for a disease control
rate (CR+PR+SD) of 80%. The drug
was found to have an acceptable tox-
icity profile."”

Selected Ongoing HIF-inhibi-
tor Clinical Trials in RCC
Several ongoing clinical trials are
examining HIF-inhibitors in ccRCC.
The study, “ARO-HIF2 in Patients
With Advanced Clear Cell Renal Cell
Carcinoma” is evaluating the safety
and efficacy of ARO-HIF2, which
is a HIF-2a inhibitor, as well as de-
termining the recommended Phase
2 dose in the treatment of patients
with advanced ccRCC. The study is
recruiting participants with histo-
logically confirmed locally advanced
or metastatic ccRCC that have pro-
gressed during or after two prior
therapeutic regimens which must
include VEGF-targeted therapy and
an immune checkpoint inhibitor
therapy. The participants must have
an ECOG performance status O or 1,
estimated life expectancy of longer
than 3 months, and adequate organ
function at screening.'®

Another institution is also
evaluating another HIF-2a inhibi-
tor, PT2385, to define the maximum
tolerated dose (MTD) and the rec-
ommended phase 2 dose in patients
with advanced ccRCC, as well as the
MTD in combination with nivolum-
ab or cabozantinib. This study is en-
titled, “A Phase 1, Dose-Escalation
Trial of PT2385 Tablets In Patients
With Advanced Clear Cell Renal Cell
Carcinoma.” Inclusion criteria in
their trial include participants who
have locally advanced or metastatic
cCcRCC and progressed during treat-
ment with at least one and no more
than three prior systemic treatment
regimens, and must have received
at least one but not more than two
prior anti-angiogenic therapy reg-
imens, and must have received at
least one VEGFR targeting tyrosine
kinase inhibitor. The study is active
and enrolling patients at the time of
this writing.®
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An additional phase Il clini-
cal trial called “A Trial of Belzutifan
(PT2977, MK-6482) in Combination
With Cabozantinib in Patients With
Clear Cell Renal Cell Carcinoma
(ccRCC)” is evaluating another HIF-
2a inhibitor, PT2977/MK-6482 also
known as belzutifan in combination
with cabozantinib, with a primary
outcome of ORR in patients with ad-
vanced ccRCC. Secondary outcomes
include PFS, duration of response
(DOR), time to response (TTR), and
0S. Participants must have locally
advanced or metastatic RCC with
predominantly clear cell subtype, at
least one measurable lesion as de-
fined by RECIST version 1.1, ECOG
0-1, adequate organ function, and
cohort 1 must have not received pri-
or systemic therapy for advanced
or metastatic ccRCC while cohort 2
must have received prior immuno-
therapy and no more than two prior
treatments. The study is currently
recruiting participants. 2°

This company is also evaluat-
ing ORR in VHL disease-associated
ccRCC in VHL patients treated with
the oral HIF-2a inhibitor PT2385
through the trial, “PT2385 for the
Treatment of Von Hippel-Lindau
Disease-Associated Clear Cell Renal
Cell Carcinoma.” Participants must
have at least 1 measurable ccRCC
lesion and no solid ccRCC tumors
greater than 3.0 cm, based on radio-
logic diagnosis. Patients may have
VHL disease-associated lesions in
other organ systems and had a di-
agnosis of VHL based on germline
VHL alteration. The study is active
and but currently recruiting. 2

Furthermore, they are con-
ducting an additional trial, “A Trial
of Belzutifan (PT2977, MK-6482)
Tablets In Patients With Advanced
Solid Tumors.” PT2977 assess’ the
MTD and the recommended phase
2 dose in patients with advanced
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solid tumors and once determined,
expanded to patients with advanced
ccRCC, other specified solid tumors,
up to 3 different tumor types, includ-
ing glioblastoma multiforme (GBM).
Participants must have a diagnosis
of locally advanced or metastatic
solid tumor, with a life expectancy
of 6 months or more, with adequate
organ function. The study is active.?

Another institution is eval-
uating different doses of belzutifan
(PT2977/MK-6482) in a randomized
phase Il study of RCC patients: “A
Study of Belzutifan (MK- 6482) in
Participants With Advanced Renal
Cell Carcinoma (MK-6482-013).”
Patient are randomized to receive a
higher doses or the standard dose
with a primary outcome of ORR.
Secondary outcomes include PFS,
DOR, and clinical benefit rate (CBR).
Inclusion criteria includes partic-
ipants who have a histologically
confirmed diagnosis of locally ad-
vanced/metastatic RCC with clear
cell component, measurable dis-
ease per RECIST 1.1 as assessed by
BICR, have progressed on or after
having received first-line system-
ic treatment for locally advanced
or metastatic RCC with prior an-
ti-PDL 1 therapy plus anti-cytotoxic
T-lymphocyte-associated protein 4
(CTLA4) combination OR anti-PD-1/
L1 plus a VEGF tyrosine kinase in-
hibitor combination, and have re-
ceived no more than 3 prior system-
ic regimens for a locally advanced or
metastatic RCC. This study is still
recruiting participants. 2

They also studied a large
(736 patients), randomized phase
111 study they are conducting is be-
ing done to compare belzutifan to
everolimus. This is called, “A Study
of Belzutifan (MK-6482) Versus
Everolimus in Participants With
Advanced Renal Cell Carcinoma
(MK-6482-005).” The primary

outcomes are PFS and OS in patients
with advanced RCC. Secondary out-
comes are ORR, DOR, number who
experienced adverse events, number
who discontinued study due to ad-
verse events, time to deterioration in
health-related quality-of-life, time
to deterioration in physical func-
tioning, and time to deterioration
in disease symptoms. Participants
must have unresectable, locally ad-
vanced or metastatic ccRCC, had
disease progression on or after hav-
ing received systemic treatment for
locally advanced or metastatic RCC
with PD-1/L1 checkpoint inhibitor
and VEGF-TKI in sequence or in
combination, have received no more
than 3 prior systemic regimens for
locally advanced or metastatic RCC,
and have adequate organ function.
This study is still recruiting. This
trial could provide greater clarity
on the utility of direct inhibition of
HIF-a2 rather than indirect inhibi-
tion of HIF-1a through the mTOR
pathway.?

Lastly, there is a large
(708 subjects), randomized trial
of belzutifan in combination with
lenvatinib or cabozantib is expect-
ed to begin recruiting patients in
November 2020. This is entitled,
“A Study of Belzutifan (MK-6482)
in Combination With Lenvatinib
Versus Cabozantinib for Treatment
of Renal Cell Carcinoma (MK-6482-
011).” %

Discussion

Inactivation of the VHL gene is a
hallmark of ccRCC that results in
HIF overactivation and upregula-
tions of angiogenic pathways. The
last decade and a half has brought
unprecedented treatment options
for advanced RCC, mainly focused
around anti-angiogentic targeted
therapies and immunotherapies,
and more recently, combinations of
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these. Despite great progress, most
patients with advanced RCC still de-
velop resistance to these drugs, ne-
cessitating the development of novel
therapies for these patients.

HIF-inhibitors represent an
emerging class of targeted therapies
that will likely be approved for the
treatment of advanced RCC. By tar-
geting the underlying molecular driv-
er of clear cell RCC, these drugs pro-
vide a unique mechanism of action.
The number of treatment options
in advanced RCC continues to grow
with new combinations of immu-
notherapies and targeted therapies
dominating the treatment landscape.
In which clinical scenarios and in
what potential combinations HIF-
inhibitors will be most useful is yet to
be determined. Data from many on-
going studies are expected to emerge
during the next couple of years and
more studies are anticipated.

REFERENCES

1. Yu, T, Tahng, B., Sun, X.
“Development of Inhibitors Targeting
Hypoxia-Inducible Factor 1 and 2 for
Cancer Therapy.” Yonsei Med J. 2017;

58(3): 489-496.

2. Semenza, G.L. “HIF-
1 Inhibitors for Cancer Therapy:
From Gene Expression to Drug
Discovery,” Curr Pharm Des. 2009;

15(33):3839-3843.

3. Denko, N.C. “Hypoxia, HIF1
and glucose metabolism in the solid
tumour,” Nat Rev Cancer. 2008; 8(9):

705-13.

4. Bruick RK, McKnight SL.
A conserved family of prolyl-4-hy-
droxylases that modify HIF. Science.

2001;294:1337-1340.

5. Clifford, S.C., Cockman,
M.E., Smallwood, A.C., Mole, D.R,,
Woodward, E.R., Maxwell, P.H.,
Ratcliffe, P.J., Maher, E.R. “Contrasting
effects on HIF-1a regulation by dis-
ease-causing pWHL mutations cor-
relate with patterns of tumourigenesis
in von Hippel-Lindau disease,” Hum
Mol Genet. 2001; 10(10):1029-38.

6. UNC Lineberger
Comprehensive Cancer Center. Imaging
Correlates of Renal Cell Carcinoma

www.kidney-cancer-journal.com

‘ ‘ KCJ v18n4_18Dec2020.indd 113

Biological Features. Center.

7. Jeong W, Rapisarda A, Park
SR, Kinders RJ, Chen A, Melillo G,
et al. Pilot trial of EZN-2968, an an-
tisense oligonucleotide inhibitor of
hypoxia-inducible factor-1 a (HIF-1a),
in patients with refractory solid tu-
mors. Cancer Chemother Pharmacol.

2014;73:343-348.

8. Greenberger LM, Horak ID,
Filpula D, Sapra P, Westergaard M,
Frydenlund HF, et al. A RNA antag-
onist of hypoxia-inducible factor-1a,
EZN-2968, inhibits tumor cell growth.
Mol Cancer Ther. 2008;7:3598-3608.

9. Coltella N, Valsecchi R,
Ponente M, Ponzoni M, Bernardi
R. Sgnergistic leukemia eradica-
tion by combined treatment with
retinoic acid and HIF inhibition by
EZN-2208 (PEG-SN38) in preclini-
cal models of PML-RARa and PLZF-
RARa-driven leukemia. Clin Cancer
Res. 2015;21:3685-3694.

10. Rapisarda A, Uranchimeg B,
Sordet O, Pommier Y, Shoemaker RH,
Melillo G. Topoisomerase I-mediated
inhibition of hypoxia-inducible factor
1: mechanism and therapeutic implica-
tions. Cancer Res. 2004;64:1475-1482.

11. Lee K, Kim HM. A novel
approach to cancer therapy using PX-
478 as a HIF-1a inhibitor. Arch Pharm
Res. 2011;34:1583-1585.

12. LiuX, Chen Z,Xu C, Leng X,
Cao H, Ouyang G, et al. Repression of
hypoxia-inducible factor signaling by
Set7-mediated methylation. Nucleic
Acids Res. 2015;43:5081-5098.

13. MaL, Li G, Zhu H, Dong X,
Zhao D, Jiang X, et al. 2-methoxye-
stradiol synergizes with sorafenib to
suppress hepatocellular carcinoma by
simultaneously dysregulating hypox-
ia-inducible factor-1 and -2. Cancer
Lett. 2014;355:96-105.

14. Narita T, Yin S, Gelin CF,
Moreno CS, Yepes M, Nicolaou KC, et
al. Identification of a novel small mol-
ecule HIF-1X translation inhibitor.
Clin Cancer Res. 2009;15:6128-6136.

15. Lee SH, Jee JG, Bae JS, Liu
KH, Lee YM. A group of novel HIF-
1a inhibitors, glyceollins, blocks HIF-
1a synthesis and decreases its stabil-
ity via inhibition of the PI3K/AKT/
mTOR pathway and Hspgo binding. ]
Cell Physiol. 2015;230:853-862.

16. Hu N, ]iar;(g D, Hua% E,
Liu X, Li R, Liang X, et al. BMPg-
regulated angiogenic signaling plays

an important role in the osteogenic
differentiation of mesenchymal pro-
genitor cells. J Cell Sci. 2013;126(Pt
2):532-541.

17. Choueiri TK, Plimack ER,
Bauer TM, Merchan JR,Papadopoulos
KP, McDermott DF, et al. Phase I/
IT study of the oral HIF-2 a inhibitor
MK-6482 in patients with advanced
clear cell renal cell carcinoma (RCC).
] C%in Oncol. 2020; 38: suppl 6; abstr
611).

18. Arrowhead Pharmaceuticals.
Study of ARO-HIF2 in Patients With
Advanced Clear Cell Renal Cell
Carcinoma.

19. Peloton Therapeutics, Inc.
A Phase 1, Dose-Escalation Trial
of PT2385 Tablets In Patients With
Advanced Clear Cell Renal Cell
Carcinoma.

20. Peloton Therapeutics, Inc. A
Trial of Belzutifan (PT2977, MK-6482)
in Combination With Cabozantinib
in Patients With Clear Cell Renal Cell
Carcinoma (ccRCC)

21. Peloton Therapeutics, Inc. ,
National Institutes of Health (NIH).
PT2385 for the Treatment of Von
Hippel-Lindau  Disease-Associated
Clear Cell Renal Cell Carcinoma.

22. Peloton Therapeutics, Inc. A
Trial of Belzutifan (PT2977, MK-6482)
Tablets In Patients With Advanced
Solid Tumors.

23. Merck Sharp & Dohme Corp.
A Study of Belzutifan (MK- 6482) in
Participants With Advanced Renal
Cell Carcinoma (MK-6482-013).

24. Merck Sharp & Dohme Corp.
A Study of Belzutifan (MK-6482)
Versus Everolimus in Participants
With Advanced Renal Cell Carcinoma
(MK-6482-005).

25. Merck Sharp & Dohme Corp.
A Study of Belzutifan (MK-6482) in
Combination With Lenvatinib Versus
Cabozantinib for Treatment of Renal
Cell Carcinoma (MK-6482-011).

KIDNEY CANCER JOURNAL | 18 (4) | December 2020

113

12/18/2020 9:50:56 AM ‘ ‘



LETTER TO THE EDITOR

Academic Mentorship: Choosing the Right
Research Mentor(s)

Nirmish Singla, MD, MSCS!?

OPEN ACCESS

1 Departments of Urology and Oncology, The James Buchanan Brady Urological Institute, Johns Hopkins University,

Baltimore, MD

electing an academic mentor is
Snot a trivial process and war-

rants close attention given the
potential influence on one’s research
interests and career trajectory. While
finding a mentor who is accomplis-
hed—academically produc-
tive and prominent in the
field of kidney cancer—is
preferred, this should not
serve as the sole factor in
selecting a mentor®. Other
important factors to con-
sider in choosing the ideal
mentor include finding so-
meone who is:
. Respected: has
good relations with others
in the field
. Trusted: has a track
record of successful mento-
ring in kidney cancer
. Accessible: has
time for mentees and meets
with them regularly
. Invested: shares interest and
enthusiasm in mentees’ work and in
developing their careers
. Funded: can provide logistical
support and resources

A mentor should also serve

as an advocate for mentee visibility
and promotion in the form of con-
ference presentations, coauthorship
on manuscripts, and award nomina-
tions. Mentors should provide men-

tees with guidance, intellectual input,
and thoughtful critique of their work.
By constantly challenging their men-
tees, mentors should strive to facilitate
mentees in their transition to their
next career phase.

Successful mentorship is bi-
directional, however, and mentees
play a critical role that cannot be over-
looked in the reciprocal mentor-men-
tee relationship2. Mentees must show
self-awareness and be cognizant of
their goals, skills, and weaknesses.
Mentees should prepare adequately
for every meeting with their mentors,
ideally by crafting a structured agen-
da, and demonstrate investment in
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Fax: (410) 955-0833. Email: nsinglaz@jhmi.edu
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the research opportunity by reading,
addressing weaknesses, and meeting
or surpassing mentor expectations.
Furthermore, mentees should take an
active role in learning how to mentor
others in preparation for transition-
ing to the next phase of their ca-
reers3.

Finally, as kidney cancer re-
search is largely multidisci-
plinary, mentees should not
feel limited to only one mentor.
Co-mentorship models are be-
coming increasingly common
and offer multiple advantages.
Aside from integrating varied
backgrounds and experiences,
co-mentorship models may en-
able mentees to learn about an-
other field and may increase the
impact of both manuscripts and
grant applications in kidney can-
cer.
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MEDICAL INTELLIGENCE

Kaelin Delivers A Keynote Lecture On The Future Of The Treatment Paradigm
In VHL Disease-Associated RCC at IKCS 2020 Virtual Conference.
William G. Kaelin Jr, MD, a co-recipient of the 2019 Nobel Prize in Physiology
or Medicine, Sidney Farber Professor of Medicine, Dana-Farber Cancer Institute
and Harvard Medical School, and an investigator at Howard Hughes Medical
Institute, delivered a keynote address for the International Kidney Cancer Sym-
posium (IKCS 2020). Dr. Kaelin spoke of recent investigation on effective treat-
ment to target von Hippel-Lindau (VHL) disease—associated renal cell carcinoma
(RCC)". “Inactivation of VHL is not sufficient for renal carcinogenesis, even if it
is an initiating event. In sporadic clear cell RCC, however, VHL inactivation is
the initiation event and should be targeted. HIF2 inhibition is both necessary and
sufficient for VHL tumor suppression. We think HIF-2 is the driver, or oncopro-
tein, in VHL-associated renal cell carcinoma cells and, if anything, HIF-1 seems
to act as a tumor suppressor and is frequently lost in such tumors,” Kaelin said.
“You can start to dream what an eventual kidney cancer curative com-
bination will look like. I suspect that it will contain a VEGF inhibitor, an immune

checkpoint inhibitor, maybe a HIF-2a inhibitor, maybe a CDK4/6 inhibitor, and
maybe even a MET inhibitor;” said Kaelin. Once, p53 was believed as an im-
portant target in these patients, however research has revealed that an intact p53
pathway is not essential for clear cell RCC HIF2-dependence, and TP53 knock-
out doesn’t alter PT2399 sensitivity of OSRC2 cells. “We no longer think ps53
status is a biomarker for HIF2 dependence,” said Kaelin.

Though single agent TKIs such as bevacizumab (Avastin), sunitinib
(Sutent), sorafenib (Nexavar), axitinib (Inlyta), pazopanib (Votrient), cabozan-
tinib (Cabometyx), and lenvatinib (Lenvima) are indicated for RCC treatment,
their use as single agents do not lead to responses in all patients, and in those who
do, they eventually relapse.

Studies demonstrated that HIF-2 inhibitors alone did not generate
responses in all patients. VHL -/- RCC is hypersensitive to the MET ligand he-
patocyte growth factor/scatter factor in RCC, emphasizing that MET depletion
preferentially kills VHL-/- cells, emphasized Kaelin. For example, the dual MET/
VEGEF inhibitor cabozantinib demonstrated an improvement in overall survival
(OS) compared with everolimus (Afinitor), with a median OS of 21.4 months
(95% CI, 18.7-not estimable) with cabozantinib and 16.5 months with everolim-
us (95% CI, 14.7-18.8), leading to a 34% reduction in the risk of death (HR, 0.66;
95% CI, 0.53-0.83; P = .0003).2

CRISPR-based lethal screens and utilizing CDK4/6 could be other
synthetic lethality methods which appears to be HIF-independent. In an or-
thotopic VHL-/- kidney cancer mouse model, the CDK4/6 inhibitor palbociclib
(Ibrance) was found to prolong survival, Kaelin added. Beyond its potential use
in combination with HIF-2a inhibitors, CDK4/6 inhibitors could also be used
as a way to enhance immunotherapy in solid tumors. “I think we might learn
something from our friends in the world of breast cancer, because they already
learned that combining tamoxifen with a CDK4/6 inhibitor is a good thing to
do, and maybe that’s because when you add an ER agonist you lower cyclin D1
transcription, and cyclin D1 is then the partner for CDK4/6, which youre now
going to inhibit with a small molecule. Maybe we can do something analogous in
kidney cancer by combining PT2399 with a CDK4/6 inhibitor at least for those
tumors that are still HIF2 dependent.” Kaelin elaborated.

The most recent data, presented at the 2020 ASCO Virtual Scientific
Program, showed that the HIF-2a inhibitor MK-6482 led to favorable efficacy
and tolerability in patients with VHL disease-associated RCC.

In a phase 2 study (NCT03401788) in patients with VHL disease who
have at least 1 measurable RCC tumor, did not receive prior systemic anticancer
therapy, did not have metastatic disease, and had an ECOG performance status

of either o or 1, investigators evaluated the efficacy of MK-6482, HIF-2a inhib-
itor. Results showed that treatment with MK-6482 led to a confirmed objective
response rate (ORR) of 27.9% (95% CI, 17.1-40.8), which comprised 17 partial

responses (PRs).> 43 patients (70.5%) achieved stable disease with the HIF-2a
inhibitor. At 52 weeks, the progression-free survival (PFS) rate was 98.3%*. flhe
HIF-2a inhibitor also showed promising single-agent activity in patients with

heavily pretreated clear cell RCC®. Based on these data, the FDA granted a break-
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through therapy designation to MK-6482 for the treatment of patients with VHL
disease-associated RCC who have nonmetastatic tumors of less than 3 centimeters,
unless immediate surgery is necessitated.
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The FDA Granted A Priority Review To Nivolumab Plus Cabozantinib In Ad-
vanced Renal Cell Carcinoma.

The FDA has granted a Priority Review designation to supplemental application
for the nivolumab (Opdivo) plus cabozantinib (Cabometyx) combination for the
treatment of patients with advanced renal cell carcinoma (RCC)". The designation
was granted based on data from the phase 3 pivotal CheckMate-9ER clinical trial
(NCTo3141177). This trial demonstrated that the combination reduced the risk of
disease progression or death by 49% versus sunitinib (Sutent) in treatment-naive
patients with advanced RCC, with a median progression-free survival of 16.6
months versus 8.3 months, respectively (HR, 0.51; P <.0001).2 Additional findings
showed that, at a median follow-up of 18.1 months, the median overall survival was
not reached in either arm, and there was a 40% reduction in the risk of death with
the combination (HR, 0.60; P = .0010).

The ORR was 55.7% with the combination compared with 27.1% with
sunitinib (P <.0001). In the nivolumab/cabozantinib arm, the complete response
(CR) rate was 8.0%, and the partial response (PR) rate was 47.7%, while 32.2% of
patients had stable disease (SD). In the sunitinib arm, CRs occurred in 4.6% of
patients, PRs in 22.6%, and SD in 42.1, while 13.7% had PD and 17.1% were not
evaluable/assessed.

More than 50% of patients in the combination arm required a dose reduction
of cabozantinib due to adverse events (AEs). The most common any-grade and
high-grade treatment-related AEs (TRAEs) appeared similar between the 2 arms.
TRAEs led to treatment discontinuations in 15.3% of patients in the combination
arm versus 8.8% in the control arm, and 3.1% discontinued the combination due to
AEs, 5.6% discontinued nivolumab, and 6.6% discontinued only the cabozantinib.
The overall rate of serious AEs was similar between the 2 arms, but liver toxicity
was more common with the combination regimen compared with sunitinib. In
addition, 19% of patients in the combination arm had required corticosteroids due
to immune-related AEs, 4% of which required corticosteroids for at least 30 days.
The data from CheckMate-9ER study were presented during the 2020
European Society for Medical Oncology (ESMO) Virtual Congress. “With their
complementary mechanisms of action and evidence that cabozantinib may pro-
mote a more immune-permissive environment, we believe there is opportunity
for additive or synergistic effects with this potential combination regimen,” stated
Gisela Schwab, MD, president, product development and medical affairs and chief
medical officer, Exelixis.1
Cabozantinib was approved by the FDA in December 2017 for use in previously
untreated patients with advanced RCC. The FDA approved nivolumab in Novem-
ber 2015 for use in patients with metastatic RCC who progressed on an angiogene-
sis inhibitor. Nivolumab also has an FDA-approved RCC indication in the frontline
setting for use in combination with ipilimumab (Yervoy) as a treatment for inter-
mediate- and poor-risk patients with advanced disease.

References: 1. U.S. Food and Drug Administration accepts for Priority Review applications
for Opdivo® (nivolumab) in combination with Cabometyx® (cabozantinib) in advanced renal
cell carcinoma. News Release. Bristol Myers Squibb. Accessed October 19, 2020. https://bit.
ly/3jacoz6

2. Choueiri TK et al. Nivolumab + cabozantinib vs sunitinib in first-line treatment for ad-
vanced renal cell carcinoma: first results from the randomized phase 3 CheckMate 9ER trial
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Pembrolizumab Plus Lenvatinib Demonstrated Statistically Significant Improve-
ment in Progression-Free Survival, OS and ORR Versus Sunitinib as First-Line
Treatment for Patients with Advanced Renal Cell Carcinoma

In the pivotal Phase 3 KEYNOTE-581/CLEAR trial (Study 307) trial, combi-
nations of KEYTRUDA?®, Merck’s anti-PD-1 therapy, plus LENVIMA, the orally
available multiple receptor tyrosine kinase inhibitor discovered by Eisai, and LEN-
VIMA plus everolimus were evaluated versus sunitinib for the first-line treatment
of patients with advanced renal cell carcinoma (RCC).

KEYTRUDA plus LENVIMA met the trial’s primary endpoint of pro-
gression-free survival (PFS) and its key secondary endpoints of overall survival
(OS) and objective response rate (ORR), demonstrating a statistically significant
and clinically meaningful improvement in PFS, OS, and ORR versus sunitinib in
the intention-to-treat (ITT) study population. LENVIMA plus everolimus also
met the trial's primary endpoint of PFS and a key secondary endpoint of ORR,
demonstrating a statistically significant and clinically meaningful improvement in
PFS and ORR versus sunitinib in the ITT study population. The ITT population
included patients across all Memorial Sloan Kettering Cancer Center (MSKCC)
risk groups (favorable, intermediate, and poor). The safety profiles of both KE-
YTRUDA plus LENVIMA and LENVIMA plus everolimus were consistent with
previously reported studies. Merck and Eisai will discuss these data with regula-
tory authorities worldwide, with the intent to submit marketing authorization ap-
plications based on these results, which will be presented at an upcoming medical
meeting.

“The results for KEYTRUDA plus LENVIMA versus sunitinib, which
showed a statistically significant improvement in progression-free survival, overall
survival, and objective response rate, build on the growing scientific evidence that
supports the investigation of KEYTRUDA-based combinations for the first-line
treatment of advanced renal cell carcinoma,” said Dr. Gregory Lubiniecki, Associ-
ate Vice President, Oncology Clinical Research, Merck Research Laboratories.

“The results from KEYNOTE-581/CLEAR (Study 307) support the po-
tential use of KEYTRUDA plus LENVIMA for the first-line treatment of advanced
RCC. These data also support the potential first-line use of LENVIMA plus evero-
limus, which is already approved in advanced RCC following prior antiangiogenic
therapy;” said Dr. Takashi Owa, Vice President, Chief Medicine Creation and Chief
Discovery Officer, Oncology Business Group at Eisai.

Source: "KEYTRUDA® (Pembrolizumab) Plus LENVIMA® (Lenvatinib) Demon-
strated Statistically Significant Improvement In Progression-Free Survival (PFS), Overall Sur-
vival (OS) And Objective Response Rate (ORR) Versus Sunitinib As First-Line Treatment For
Patients... - Merck.Com". 2020.

Novel HIF-2a Inhibitor Achieved Durable Responses in VHL-Associated RCC

Treatment with MK-6482, an investigational HIF2a inhibitor, demonstrated du-
rable efficacy as treatment of patients with Von Hippel-Lindau-associated renal
cell carcinoma and non-renal lesions, according to phase 2 data presented during
the 21st Annual Meeting of the Society of Urologic Oncology.

In the open-label phase 2 study, MK-6482 (NCT03401788), an inves-

tigational small molecule HIF-2a inhibitor, has shown demonstrated durable effi-
cacy as treatment of patients with Von Hippel-Lindau (VHL)-associated renal cell
carcinoma (RCC) and non-renal lesions, according to presented during the 21st
Annual Meeting of the Society of Urologic Oncology (SUO).

Patients received 120 mg of oral MK-6482 once daily. At a median
follow-up of 68.7 weeks (range, 18.3-104.7), the objective response rate (ORR) in
RCC lesions among 60 evaluable patients was 36.1%, comprising 22 confirmed
partial responses (PRs). There were also 7 unconfirmed PRs. Overall, 91.8% (n =
56) of patients had at least some decrease in the size of target lesions. The median
duration of response had not yet been reached and the progression-free survival
rate at 52 weeks was 98.3%. Thirty-eight (62.3%) patients reached stable disease, 1
patient was not evaluable for response, and o patients had progressive disease. Fifty
patients had an ECOG performance status of o, 10 patients had a performance
status of 1, and 1 patient had a performance status of 2. Key eligibility criteria for
the open-label phase 2 study (NCTo03401788) included a confirmed diagnosis of
VHL disease (based on germline mutation), at least 1 measurable RCC tumor, and
an ECOG performance status of o or 1. Prior systemic anticancer therapy was not
allowed and patients with metastatic disease were excluded from enrollment. At a
minimum follow-up of 6o weeks, 56 (91.8%) patients remained on treatment.
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“Promising clinical activity was observed with MK-6482 in treat-
ment-naive patients with VHL-associated RCC,” said lead study author Ra-
maprasad Srinivasan, MD, PhD, National Cancer Institute, Bethesda, Maryland.
Clinical activity with MK-6482 was observed in non-RCC lesions. The confirmed
ORR in pancreatic lesions was 63.9%, including 4 complete responses. The con-
firmed ORR in brain hemangioblastomas was 30.2%, with a CR rate of 11.6%.
Also, 11 (68.8%) of 15 patients with retinal lesions demonstrated improvement in
these lesions, with the 4 other patients reaching stable disease. Safety data showed
that 60 of the 61 patients had at least 1 treatment-related adverse event (TRAE).
The most common all-cause AE was grade 1/2 anemia, occurring in 51 (83.6%)
patients. Eight (13.1%) patients had a grade 3 TRAE. Four (6.6%) patients had
grade 3 anemia. There were no grade 4/5 TRAEs. There was 1 discontinuation due

to a TRAE (grade 1 dizziness).

Reference: Srinivasan R, Donskov E, Iliopoulos O, et al. Oral HIF-2K inhibitor
MK-6482 for Von Hippel-Lindau (VHL) disease-associated ccRCC evaluation of
RCC and non-RCC disease. 21st Annual Meeting of the Society of Urologic On-

cology; December 2-5, 2020; Abstract 10

Neoadjuvant Nivolumab Safe for Nonmetastatic High-Risk RCC

In a phase 1 trial (NCTo2575222), Nivolumab (Opdivo) given as a Neoadjuvant
has demonstrated tolerability in patients with nonmetastatic high-risk clear cell
renal cell carcinoma as reported in a poster presentation during the 21st Annual
Meeting of the Society of Urologic Oncology (SUO).1

Currently, Nivolumab plus ipilimumab (Yervoy) has demonstrat-
ed significant efficacy in treating patients with treatment-naive metastatic RCC
compared with the prior standard-of-care sunitinib (Sutent).2 The investigators
sought to discover if the benefit of PD-1/PD-L1 inhibitors could be extended to
the neoadjuvant setting, as an earlier study of neoadjuvant treatment with the
multikinase inhibitor axitinib (Inlyta) had demonstrated significant shrinking of
RCC tumors prior to surgery.3

The study was a prospective, open-label, single arm phase 1 trial that
explored the safety and tolerability of nivolumab prior to surgery in patients with
resectable nonmetastatic high-risk RCC. Patients with T2a-T4 with or without
positive lymph nodes were eligible for the study if they were scheduled to undergo
a partial or radical nephrectomy, had an ECOG performance status of o or 1, and
adequate organ and bone marrow function. Nivolumab was administered at 3 mg/
kg on day 1 of each of a total of 3 consecutive 14-day cycles. A total of 17 patients
were included in the early-phase trial consisting of 16 with ccRCC and 1 with
papillary disease. Fifteen had stage cT3a disease, 2 had cT3b, and all were negative
for lymph node involvement.

At 24.7 months of median follow-up, the 2-year metastasis-free sur-
vival rate was 85.1%, and the overall survival rate was 100%. The 15 patients with
ccRCC were restaged prior to surgery, but an overall minimal difference was
observed in both the long and short axes from baseline to after treatment with
nivolumab. However, 1 patient had an immune-related pathologic response and
the rest had stable disease by radiographic criteria. The 1 patient who achieved a
pathologic response demonstrated a regression bed with features of wound heal-
ing as well as immune infiltration.

Grade 3 adverse events (AEs) were reported in 11.8% of patients, and no grade 4
or 5 events were reported. No delays were reported in surgery, and no postopera-
tive complications of Clavien grade 3 or higher were observed. “Early phase trial
demonstrates the safety of neoadjuvant PD-1 blockade with preserved [quality
of life] when administered to patients with nonmetastatic high risk ccRCC,” the
study authors, led by Hiten D. Patel, MD, MPH, of the Department of Urology at
Loyola University Medical Center, wrote in their poster.

Neoadjuvant nivolumab is also currently being studied in the phase 3 PROSPER
RCC study in comparison with observation for patients with RCC undergoing
nephrectomy (NCT03055013).

References: 1. Patel HD, Gorin MA, Rowe SP, et al. Neoadjuvant nivolumab in pa-
tients with high-risk non-metastatic renal cell carcinoma. Presented at: 2020 SUO Annual
Meeting; December 2-5, 2020; Virtual. Abstract 92.

2. Motzer R], Tannir NM, McDermott DE, et al; CheckMate 214 Investigators.
Nivolumab plus Ipilimumab versus Sunitinib in Advanced Renal-Cell Carcinoma. N Engl J
Med. 2018;378:1277-1290. doi:10.1056/NEJMoa1712126

3. Karam JA, Devine CE, Urbauer DL, et al. Phase 2 trial of neoadjuvant axitinib
in patients with locally advanced nonmetastatic clear cell renal cell carcinoma. Eur Urol.
2014;66(5):874-880. d0i:10.1016/j.eururo.2014.01.035
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Molecular Subsets in Renal Cancer Determine Outcome to
Checkpoint and Angiogenesis Blockade. Motzer R]J, Rini B, et
al. Cancer Cell. 2020;S1535-6108(20)30542-0. PMID: 33157048
DOI: 10.1016/j.ccell.2020.10.011

ABSTRACT: Integrated multi-omics evaluation of 823 tumors
from advanced renal cell carcinoma (RCC) patients identifies
molecular subsets associated with differential clinical outcomes
to angiogenesis blockade alone or with a checkpoint inhibitor.
Unsupervised transcriptomic analysis reveals seven molecular
subsets with distinctangiogenesis,immune, cell-cycle, metabolism,
and stromal programs. While sunitinib and atezolizumab +
bevacizumab are effective in subsets with high angiogenesis,
atezolizumab + bevacizumab improves clinical benefit in
tumors with high T-effector and/or cell-cycle transcription.
Somatic mutations in PBRM1 and KDM5C associate with high
angiogenesis and AMPK/fatty acid oxidation gene expression,
while CDKN2A/B and TPs3 alterations associate with increased
cell-cycle and anabolic metabolism. Sarcomatoid tumors
exhibit lower prevalence of PBRM1 mutations and angiogenesis
markers, frequent CDKN2A/B alterations, and increased PD-L1
expression. These findings can be applied to molecularly stratify
patients, explain improved outcomes of sarcomatoid tumors to
checkpoint blockade versus antiangiogenics alone, and develop
personalized therapies in RCC and other indications.

Prognostic significance and immune correlates of CD73
expression in renal cell carcinoma. Tripathi A et al. ] Immunother
Cancer. 2020 Nov;8(2):e001467. doi: 10.1136/jitc-2020-001467.

BACKGROUND: CDy3-adenosine signaling in the
tumor microenvironment is immunosuppressive and may be
associated with aggressive RCC. We investigated the prognostic
significance of CD73 protein expression in RCC leveraging
nephrectomy samples. We also performed a complementary
analysis using The Cancer Genome Atlas (TCGA) dataset to
evaluate the correlation of CD73, CD39 and A2AR transcript
levels with markers of angiogenesis and antitumor immune
response.

METHODS: Patients with RCC with available archived
nephrectomy samples were eligible for inclusion. Tumor CD73
protein expression was assessed by immunohistochemistry and
quantified using a CS. Samples were categorized as CD73negative
(CS=0), CDy73low or CD73high. Multivariable Cox regression
analysis compared disease-free survival DFS and OS between
CDy73 expression groups. In the TCGA dataset, samples were
categorized as low, intermediate and high NT5E, ENTPD1 and
ADORA:2A gene expression groups. Gene expression signatures
for infiltrating immune cells, angiogenesis, myeloid inflammation,
and effector T-cell response were compared between NTS5E,
ENTPD1 and ADORA2A expression groups.

RESULTS: Among the 138 patients eligible for inclusion, 'any’
CD73 expression was observed in 30% of primary tumor samples.
High CD73 expression was more frequent in patients with M1
RCC (29% vs 12% Mo), grade 4 tumors (27% vs 13% grade 3 vs
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15% grades 1 and 2), advanced T-stage (2T3: 22% vs T2: 19%
vs T1: 12%) and tumors with sarcomatoid histology (50% vs
12%). In the Mo cohort (n=107), patients with CD73high tumor
expression had significantly worse 5-year DFS (42%) and 10-
year OS (22%) compared with those in the CD73negative group
(DES: 75%, adjusted HR: 2.7, 95% CI 1.3 to 5.9, p=0.01; OS: 64%,
adjusted HR: 2.6, 95% CI 1.2 to 5.8, p=0.02) independent of tumor
stage and grade. In the TCGA analysis, high NT5E expression was
associated with significantly worse 5-year OS (p=0.008). NTsE
and ENTPD1 expression correlated with higher regulatory T cell
(Treg) signature, while ADORA2A expression was associated
with increased Treg and angiogenesis signatures.

CONCLUSIONS: High CDy3 expression portends
significantly worse survival outcomes independent of stage and
grade. Our findings provide compelling support for targeting
the immunosuppressive and proangiogenic CD73-adenosine
pathway in RCC.

Randomized trial assessing impact of probiotic supplementation
on gut microbiome and clinical outcome from targeted therapy
in metastatic renal cell carcinoma. Nazli Dizman Cancer Med.
2020. https://doi.org/10.1002/cam4.3569

ABSTRACT: Studies suggest a link between the gut microbiome
and metastatic renal cell carcinoma (mRCC) outcomes, including
evidence that mRCC patients possess a lower abundance of
Bifidobacterium spp. compared to healthy adults. We sought
to assess if a Bifidobacterium-containing yogurt product could
modulate the gut microbiome and clinical outcome from vascular
endothelial growth factor-tyrosine kinase inhibitors (VEGE-
TKIs). mRCC patients initiating VEGF-TKIs, regardless of the
line of therapy, were randomized to probiotic-supplemented (two
4 oz. servings of the probiotic yogurt product daily) or probiotic-
restricted arms. Stool samples were collected prior to therapy and
at weeks 2, 3, 4, and 12. Microbiome composition was assessed
using whole-metagenome sequencing. A total of 20 patients were
randomized. Bifidobacterium animalis, the active ingredient
of the probiotic supplement, reached detectable levels in all
patients in the probiotic-supplemented arm versus two patients
in the probiotic-restricted arm. Clinical benefit rate was similar
in probiotic-supplemented versus probiotic-restricted arms (70%
vs. 80%, p = 0.606). Linear discriminant analysis (LDA) effect size
analysis of MetaPhIAn2 abundance data predicted 25 enriched
species demonstrating an LDA score >3 in either clinical benefit
or no clinical benefit. In patients with clinical benefit (vs. no
clinical benefit), Barnesiella intestinihominis and Akkermansia
muciniphila were significantly more abundant (p = 7.4 x 10-6
and p = 5.6 x 10-3 , respectively). This is the first prospective
randomized study demonstrating modulation of the gut
microbiome with a probiotic in mRCC. Probiotic supplementation
successfully increased the Bifidobacterium spp. levels. Analysis of
longitudinal stool specimens identified an association between
B. intestinihominis, A. muciniphila, and clinical benefit with
therapy. Trial Registration: NCT02944617.
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Grading Chromophobe Renal Cell Carcinoma: Evidence
for a Four-tiered Classification Incorporating Coagulative
Tumor Necrosis. Avulova S et al. Eur Urol. 2020 Nov 7;S0302-
2838(20)30784-3. doi: 10.1016/j.eururo.2020.10.007.

BackGrounD:  Although grading systems have been
proposed for chromophobe renal cell carcinoma (ChRCC),
including a three-tiered system by Paner et al (Paner GP, Amin
MB, Alvarado-Cabrero I, et al. A novel tumor grading scheme
for chromophobe renal cell carcinoma: prognostic utility and
comparison with Fuhrman nuclear grade. Am J Surg Pathol
2010;34:1233-40), none have gained clinical acceptance, and
the World Health Organization (WHO) currently recommends
against grading ChRCC.

Opjective: To validate a previously published grading
scheme and propose a scheme that includes tumor necrosis.

DEsIGN: A total of 266 patients who underwent nephrectomy
for nonmetastatic ChRCC between 1970 and 2012 were reviewed
for ChRCC grade according to the Paner system and coagulative
tumor necrosis. Outcome measurements and statistical
analysis: Associations with cancer-specific survival (CSS) were
evaluated using Cox proportional hazard regression models and
summarized with hazard ratios (HRs).

RESULTS AND LIMITATIONS: Twenty-nine patients died from
RCC; the median follow-up was 11.0 (interquartile range
7.9-15.9) yr. ChRCC grade according to the Paner system was
significantly associated with CSS, including the difference in
outcome between grade 1 and 2 tumors. Among patients with
grade 2 tumors, the presence of tumor necrosis helped delineate
patients with worse CSS. As such, the Paner system was expanded
to four tiers separating grade 2 into those with and without tumor
necrosis. HRs for associations of the proposed grade 2, 3, and 4
tumors with CSS were 4.63 (p = 0.007), 17.8 (p < 0.001), and
20.9 (p < 0.001), respectively. The study is limited by the lack of
multivariable analysis including additional pathologic features.

Concrusions: The expansion of a previously reported
ChRCC grading system from three to four tiers by the inclusion
of tumor necrosis helps further delineate patient outcome and
can, therefore, enhance patient counseling following surgery.
It also aligns the number of ChRCC grades with the WHO/
International Society of Urologic Pathology four-tiered grading
systems for clear cell and papillary RCC.

Stereotactic Radiotherapy for the Treatment of Patients With
Oligo-progressive Metastatic Renal Cell Carcinoma Receiving
Vascular Endothelial Growth Factor Receptor Tyrosine
Kinase Inhibitor: Data From the Real World. Vittorio Gebbia,
Andrea Girlando, Alfio DI Grazia et al., Anticancer Res. 2020
Dec;40(12):7037-7043. DOI: 10.21873/anticanres.14730

Amv: This retrospective observational study evaluated the
role of hypo-fractionated stereotactic radiotherapy (SRT) in
patients with oligo-progressive metastatic renal cell carcinoma
(mRCC) treated with first-line oral tyrosine kinase inhibitors
(TKI). Data on local control, delay of further progression, and
safety are reported.

PATIENTS AND METHODS: Between January 2010 and December
2016, 28 patients with mRCC who showed oligo-progressive
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disease while receiving first-line pazopanib were treated with
hypofractionated SRT to progressive metastatic sites to delay the
change of systemic therapy. First and second progression-free
survival (PFS-1 and PFS-2) were recorded, as well as objective
response and toxicity.

Resurrs: After pazopanib therapy, nine partial remissions
(32%), 12 stable disease (43%) and seven progressions (25%)
were recorded. The median time to progression from first-
line pazopanib until oligo-progression was 9.45 months (PFS-
1 range=2-30 months). Seventeen patients (61%) showed
progression at pre-existing tumor sites, and 11 patients (39%)
showed the appearance of new metastases. Progression-
free survival after radiation therapy was 4.55 months (PFS-
2 range=1-11 months). PFS-1 plus PFS-2 was 14.0 months
(range=3-41 months). Severe grade 3-4 toxicities were seen only
occasionally.

Concrusion: Patients with oligo-progressive mRCC treated
with first-line pazopanib may benefit from hypo-fractionated
high-dose SRT at progressing sites achieving a further increase
in median progression-free survival. Further studies and
prospective validation are required to establish if this minimally
invasive approach may have a positive impact on overall survival
and reported outcomes.

An Italian, multicenter, real-world, retrospective study of first-
line pazopanib in unselected metastatic renal-cell carcinoma
patients: the 'Pamerit’ study. Mosca A et al. Front Pharmacol.,
Jpn J Clin Oncol. 2020;hyaa193. doi: 10.1093/jjco/hyaa193.

OsjecTivE: The aim of this study is to add information
about efficacy and safety of pazopanib as first-line treatment in
metastatic renal cell cancer patients not enrolled into clinical
trials.

METHODS: Retrospective analysis (the PAMERIT study) of
first-line pazopanib in real-world metastatic renal cell cancer
patients among 39 Centers in Italy. Outcomes were PES, OS,
OSR and treatment-related AEs. Kaplan-Meier curves, log-rank
test and multivariable Cox's models were used and adjusted for
age, histology, previous renal surgery, International Metastatic
RCC Database Consortium score and pazopanib initial dose.

Resurts: Among 474 patients, 87.3% had clear cell metastatic
renal cell cancer histology. Most of them (84.6%) had upfront renal
surgery. Median progression-free survival and overall survival
were 15.8 and 34.4 months, respectively, significantly correlating
with International Metastatic RCC Database Consortium's good
prognosis (P < 0.001), ECOG PS o (P < 0.001), age (<75 years,
P = 0.005), surgery (P < 0.001) and response to pazopanib (P
< 0.001). After 3 months of pazopanib, overall disease control
rate have been observed in 76.6% patients. 57/121 (47%) showed
complete/partial response. No unexpected AEs emerged.

Concrusions: In this real-world study, mRCC patients
treated with first-line pazopanib reached greater progression-
free survival and overall survival than in pivotal studies and
had high response rates, without new toxicities. Pazopanib has
been confirmed a valid first-line option for IMRCC Database
Consortium's good prognosis mRCC patients who cannot be
submitted to immunotherapy.
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