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Abstract

The NCCN Guidelines for Kidney Cancer focus on the screening, diagnosis, staging, treatment,
and management of renal cell carcinoma (RCC). Patients with relapsed or stage IV RCC typically
undergo surgery and/or receive systemic therapy. Tumor histology and risk stratification of
patients is important in therapy selection. The NCCN Guidelines for Kidney Cancer stratify
treatment recommendations by histology; recommendations for first-line treatment of ccRCC are
also stratified by risk group. To further guide management of advanced RCC, the NCCN Kidney
Cancer Panel has categorized all systemic kidney cancer therapy regimens as “Preferred,” “Other
Recommended Regimens,” or “Useful in Certain Circumstances.” This categorization provides
guidance on treatment selection by considering the efficacy, safety, evidence, and other factors that
play a role in treatment selection. These factors include pre-existing comorbidities, nature of the
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disease, and in some cases consideration of access to agents. This article summarizes surgical and
systemic therapy recommendations for patients with relapsed or stage IV RCC.

Overview

An estimated 76,080 Americans will be diagnosed with cancers of the kidney and renal
pelvis and 13,780 will die of the disease in the United States in 2021.1 Renal cell carcinoma
(RCC) comprises approximately 3.8% of all new cancers, with a median age at diagnosis of
64 years.2 Approximately 85% of kidney tumors are RCC, and approximately 70% of these
have a clear cell histology (ccRCC).3-® Other less common cell types include papillary,
chromophobe, translocation, and Bellini duct (collecting duct) tumors.6 Medullary renal
carcinoma is a rare and aggressive RCC variant that almost exclusively arises in patients
who are sicklecell trait positive.” The histologic diagnosis of RCC is established after
surgical removal of renal tumors or after biopsy.

Smoking, obesity, and hypertension are established risk factors for RCC development.
Several hereditary types of RCC also exist, with von Hippel-Lindau (VHL) disease being the
most common. VHL disease is caused by an autosomal-dominant constitutional mutation in
the VHL gene that predisposes to ccRCC and other proliferative vascular lesions.8-11

Analysis of the SEER database indicates that RCC incidence has been rising on average
0.6% each year and death rates have been falling on average 0.7% each year from 2006
through 2015.2 The 5-year survival rate for localized RCC has increased from 88.4% (during
1992-1995) to 92.6% (during 2007-2013) and for advanced disease from 7.3% (during
1992-1995) to 11.7% (during 2007—2013).12 The most important prognostic determinants
of 5-year survival are the tumor stage, grade, local extent of the tumor, presence of regional
nodal metastases, and evidence of metastatic disease at presentation.13-22 RCC primarily
metastasizes to the lung, bone, liver, lymph nodes, adrenal gland, and brain.9:23.24

The NCCN Guidelines for Kidney Cancer provide multidisciplinary recommendations for
the clinical management of patients with ccRCC and nonclear cell RCC (nccRCC). These
NCCN Guidelines are intended to assist with clinical decision-making, but they cannot
incorporate all possible clinical variations and are not intended to replace good clinical
judgment or individualization of treatments. Medical practitioners should note that unusual
patient scenarios (presenting in <5% of patients) are not specifically discussed in these
guidelines.

Management of Relapsed or Stage IV Disease

Prognostic Models for Metastatic Disease

Prognostic scoring systems have been developed to define risk groups of patients by
combining independent prognostic factors for survival in patients with metastatic RCC.25:26

The first prognostic factor model to be widely applied is from Memorial Sloan Kettering
Cancer Center (MSKCC). The model was derived from examining prognostic factors in
patients (n=463) with metastatic RCC enrolled in clinical trials and treated with interferon.2°
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Prognostic factors for multivariable analysis included 5 variables: interval from diagnosis to
treatment of less than 1 year; Karnofsky performance status less than 80%; serum lactate
dehydrogenase greater than 1.5 times the upper limit of normal (ULN); corrected serum
calcium greater than the ULN; and serum hemoglobin less than the lower limit of normal.
Patients with none of these factors are considered low risk or with good prognosis, those
with 1 or 2 factors present are considered intermediate risk, and patients with 3 or more of
the factors are considered poor risk. The MSKCC criteria have been additionally validated
by an independent group at the Cleveland Clinic.2’

A prognostic model derived from a population of patients with metastatic RCC treated

with vascular endothelial growth factor (VEGF)-targeted therapy has been developed and

is known as the IMDC (International Metastatic RCC Database Consortium) or Heng’s
model.2® This model was derived from a retrospective study of 645 patients with metastatic
RCC treated with sunitinib, sorafenib, or bevacizumab plus interferon. Patients who received
prior immunotherapy (ie, received their targeted therapy as second-line treatment) also were
included in the analysis. The analysis identified 6 clinical parameters to stratify patients into
favorable, intermediate, and poor prognosis groups. Four of the five adverse prognostic
factors are those previously identified by MSKCC as independent predictors of short
survival: hemoglobin less than the lower limit of normal, serum-corrected calcium greater
than the ULN, Karnofsky performance score <80%, and time from initial diagnosis to
initiation of therapy <1 year. Additional, independent, adverse prognostic factors validated
in this model are absolute neutrophil count greater than ULN and platelets greater than
ULN.%6

Patients with none of the identified 6 adverse factors were in the favorable-risk category
(n=133; 22.7%) in which a median overall survival (OS) was not reached and a 2-year OS
was 75% (95% ClI, 65%-82%). Patients with 1 or 2 adverse factors were in the intermediate-
risk category (n=301; 51.4%) in which a median OS was 27 months and a 2-year OS was
53% (95% ClI, 46%-59%). Finally, patients with 3 to 6 adverse factors were in the poor-risk
category (n=152; 25.9%) in which a median OS was 8.8 months and a 2-year OS was 7%
(95% Cl, 2%-16%).26 This model was validated in an independent dataset.28

Surgical Options for Patients With Relapsed or Stage IV Disease

Patients with stage IV disease also may benefit from surgery. For example, lymph nodes
suspicious for metastatic disease on CT may be hyperplastic and not involved with tumor;
thus, the presence of minimal regional adenopathy does not preclude surgery.

Cytoreductive nephrectomy before systemic therapy is recommended in select patients
with a potentially surgically resectable primary tumor mass. A retrospective analysis
conducted in the cytokine era indicated that patients most likely to benefit from
cytoreductive nephrectomy before systemic therapy were those with lung-only metastases,
good prognostic features, and good performance status.2% Retrospective data from the
IMDC suggested that cytoreductive nephrectomy continues to play a role in patients treated
with VEGF-targeted agents.30 The efficacy of newer systemic therapies is challenging the
standard in some patients with metastatic disease. Results from the CARMENA phase 111
trial of patients with metastatic RCC who were eligible for cytoreductive nephrectomy
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found that sunitinib alone was noninferior to sunitinib after nephrectomy.3! The median

OS was 18.4 months in the sunitinib-alone group and 13.9 months in the sunitinib after
nephrectomy group (hazard ratio [HR], 0.89; 95% ClI, 0.71-1.10), which did not exceed the
fixed noninferiority limit (1.20). However, many of the patients in this trial had poor-risk
features, underscoring the importance of patient selection to obtain the greatest benefit
from nephrectomy or targeted therapy.31:32 A posthoc analysis of the CARMENA trial
reported that for patients with only one IMDC risk factor, OS was longer after nephrectomy
(31.4 vs 25.2 months).33 At this point, no prospective data are available defining the role

of cytoreductive nephrectomy in patients who subsequently receive checkpoint antibody
therapy. Further study will better define the role of cytoreductive nephrectomy in the rapidly
evolving treatment landscape for RCC.

Patients with metastatic disease who present with hematuria or other symptoms related to
the primary tumor should be offered palliative nephrectomy if they are surgical candidates.
In addition, the small subset of patients with potentially surgically resectable primary RCC
and oligometastatic sites are candidates for nephrectomy and management of metastases
by surgical metastasectomy or with ablative techniques for selected patients who are not
candidates for metastasectomy. Candidates include patients who: (1) initially present with
primary RCC and oligometastatic sites; or (2) develop oligometastases after a prolonged
disease-free interval from nephrectomy. Oligometastatic sites that are amenable to this
approach include the lung, bone, and brain. The primary tumor and the metastases may be
resected during the same operation or at different times. Most patients who undergo targeted
treatment of oligometastases experience recurrence, but long-term relapse-free survival has
been reported in these patients.

In patients whose tumors are surgically unresectable, the NCCN Panel recommends
performing tissue sampling to confirm diagnosis of RCC to determine histology and guide
subsequent management. Systemic therapy is generally recommended after recurrence,
cytoreductive nephrectomy in patients with multiple metastatic sites, or for patients with
surgically unresectable tumors.

Patients who have undergone a nephrectomy and years later develop an oligometastatic
recurrence also have the option of metastasectomy, stereotactic body radiation therapy,34-36
or ablative techniques, in addition to the first-line therapy options discussed in subsequent
sections.

Systemic Therapy Options for Patients With Relapsed or Stage IV Disease

Targeted therapy utilizing tyrosine kinase inhibitors (TKIs), and/or anti-VEGF antibodies,
has been widely used in first- and second-line treatments. Agents targeting the mammalian
target of rapamycin (mTOR) are also used in highly selected settings. A number of targeted
agents have been approved by the FDA for the treatment of advanced RCC in the first
and/or subsequent lines of therapy. Immune checkpoint inhibitors provided a revolution in
treatment options. Checkpoint antibodies alter the interaction between immune cells and
antigen-presenting cells, including tumor cells. These agents can augment an antitumor
immune response and have shown promise in a number of tumor indications.
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Tumor histology and risk stratification of patients is important in therapy selection. The
NCCN Guidelines for Kidney Cancer stratify treatment recommendations by histology.
Recommendations for first-line treatment of ccRCC are also stratified by risk group.

NCCN Categories of Preference

To further guide management of advanced RCC, the NCCN Kidney Cancer Panel

has categorized all systemic kidney cancer therapy regimens as “Preferred,” “Other
Recommended Regimens,” or “Useful in Certain Circumstances.” This categorization
provides guidance on treatment selection by considering the efficacy, safety, evidence, and
other factors that play a role in treatment selection. These factors include pre-existing
comorbidities, nature of the disease, and in some cases consideration of access to agents.

Data Tables According to Line of Treatment and RCC Histology

Due to the increasing number of NCCN-recommended systemic therapy options for
metastatic RCC, the panel has organized efficacy data from key studies into tables according
to RCC histology and line of treatment (when applicable) for category 1 and 2A, preferred
and other recommended regimens. See the full version of the NCCN Guidelines for Kidney
Cancer, including these data tables, on NCCN.org.

Information about drug mechanism of action, FDA approval, summaries of study
conclusions and safety data, and Categories of Evidence and Categories of Preference
for NCCN-recommended regimens is discussed subsequently, and is stratified by RCC
histology, line of treatment (when applicable), and Category of Preference.

Systemic Therapy for Patients With ccRCC

ccRCC: First-Line, Preferred Regimens

Axitinib With Pembrolizumab (All Risk Groups)—Axitinib is a selective, second-
generation TKI of VEGFRs, whereas pembrolizumab is a monoclonal antibody that
selectively binds to programmed death-1 (PD-1; expressed on activated T cells) and blocks
the interaction between PD-1 and its ligands, programmed death ligand 1 (PD-L1) and PD-
L2 (both expressed on antigen-presenting cells). In April 2019, the FDA approved axitinib
in combination with pembrolizumab for first-line treatment of patients with advanced
RCC.37:38 Data from the randomized phase 111 KEYNOTE-426 trial, which included
patients with favorable-, intermediate-, or poor-risk RCC, supported the combination
therapy’s approval for this indication. Patients received either axitinib/pembrolizumab

or sunitinib; those receiving the combination regimen had a significantly higher overall
response rate (ORR) and longer progression-free survival (PFS) than those receiving
sunitinib. Median OS was not reached for either group, but the HR favored axitinib/
pembrolizumab.3? A subsequent exploratory analysis with a 31-month median follow-up
period agreed with these data.? Based on these data, the panel recommends first-line
axitinib/pembrolizumab as a category 1, preferred option for patients with ccRCC across all
risk groups.
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Cabozantinib With Nivolumab (All Risk Groups)—Cabozantinib is a multitargeted
TKI of VEGFRs, MET, and AXL, while nivolumab is an anti-PD-1 antibody. In January
2021, the FDA approved cabozantinib in combination with nivolumab for first-line treatment
of patients with advanced RCC.*! Data from the randomized phase 111 CheckMate 9ER

trial, which included patients with favorable-, intermediate-, or poor-risk RCC, supported
the combination therapy’s approval for this indication. Patients received either cabozantinib/
nivolumab or sunitinib; those receiving cabozantinib/nivolumab had significantly longer
ORR and PFS than those receiving sunitinib. Median OS was not reached for either group,
but the HR favored cabozantinib/nivolumab.#042 Based on these data, the panel recommends
first-line cabozantinib/nivolumab as a category 1, preferred option for patients with ccRCC
across all risk groups.

Lenvatinib With Pembrolizumab (All Risk Groups)—Lenvatinib is a multitargeted
TKI of VEGFR-1, -2, and -3; fibroblast growth factor receptor-1, -2, -3, and 4;
platelet-derived growth factor receptor-a (PDGFR-a); c-KIT; and RET. Pembrolizumab’s
mechanism of action was described previously. In August 2021, the FDA approved
lenvatinib in combination with pembrolizumab for first-line treatment of patients with
advanced RCC.43 Data from the randomized phase 111 CLEAR trial, which included patients
with favorable-, intermediate-, or poor-risk RCC, supported the combination therapy’s
approval for this indication. Patients received either lenvatinib/pembrolizumab, lenvatinib/
everolimus, or sunitinib. Those receiving lenvatinib/pembrolizumab had significantly longer
PFS and a higher ORR than those receiving sunitinib. Median OS was not reached for either
group, but the HR for lenvatinib/pembrolizumab versus sunitinib favored the combination
regimen. In contrast, OS was not significantly different between the lenvatinib/everolimus
and sunitinib groups.** Based on these data, the panel recommends first-line lenvatinib/
pembrolizumab as a category 1, preferred treatment option for patients with ccRCC across
all risk groups.

In contrast, the panel felt that the CLEAR data for lenvatinib/everolimus did not yet support
the combination regimen’s inclusion in the NCCN Guidelines for Kidney Cancer.

Ipilimumab With Nivolumab (Poor-/Intermediate-Risk Groups)—Ipilimumab is a
monoclonal antibody that selectively blocks the interaction between the negative regulator
cytotoxic T-lymphocyte antigen 4 (CTLA-4; expressed early on activated T cells) and

its ligands CD80/CD86 (expressed on antigen-presenting cells); nivolumab’s mechanism

of action was described previously. In April 2018, the FDA approved ipilimumab in
combination with nivolumab for first-line treatment of patients with poor-/intermediate-
risk advanced RCC.#° Data from the randomized phase 111 CheckMate 214 trial, which
supported the FDA approval, compared combination ipilimumab/nivolumab followed by
nivolumab monotherapy with sunitinib monotherapy in patients with advanced RCC.6 The
study’s coprimary endpoints were ORR, OS, and PFS in intermediate- and poor-risk patients
only; exploratory analyses of data in favorable-risk patients were reported separately. In
intermediate-/poor-risk patients, combination ipilimumab/nivolumab led to a higher ORR
and complete response (CR) rate versus sunitinib monotherapy. Median PFS did not meet
the prespecified threshold and was not statistically significant between the 2 treatment arms.
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Treatment-related adverse events occurred in 93% of patients in the ipilimumab/nivolumab
group and 97% of patients in the sunitinib group; grade 3 or 4 events occurred in 46%

and 63%, respectively. Adverse events led to treatment discontinuation in 22% and 12%

of patients receiving ipilimumab/nivolumab and sunitinib, respectively. Treatment-related
deaths occurred in 8 patients receiving the combination therapy and 4 patients receiving
sunitinib. Thirty-five percent of patients who developed immune-mediated adverse events
after ipilimumab/nivolumab treatment received high-dose steroids.*6 Based on these data,
the panel recommends first-line ipilimumab/nivolumab as a category 1, preferred treatment
option for poor- and intermediate-risk patients with ccRCC.

Cabozantinib (Poor-/Intermediate-Risk Groups)—In the open-label, randomized
phase 11 CABOSUN trial, patients with intermediate- or poor-risk advanced RCC received
either cabozantinib or sunitinib. Those treated with cabozantinib showed a significantly
increased median PFS and higher ORR compared with those treated with sunitinib.*’ Based
on these results, the panel recommends first-line cabozantinib as a category 2A, preferred
treatment option for poor- and intermediate-risk patients with ccRCC.

CCRCC: First-Line, Other Recommended Regimens

Axitinib With Avelumab (All Risk Groups)—Avelumab is a monoclonal antibody
that selectively binds to PD-L1; axitinib’s mechanism of action was described previously.
In May 2019, the FDA approved axitinib/avelumab for first-line treatment of patients

with advanced RCC. Data from the randomized phase 111 JAVELIN Renal 101 trial,

which included patients with favorable-, intermediate-, or poor-risk RCC, supported the
combination therapy’s approval for this indication.#849 For both the overall population and
PD-L1-positive patients, those receiving axitinib/avelumab had significantly longer PFS than
those receiving sunitinib. This benefit was observed across all risk groups. For median OS,
data were immature for all groups in both the primary8 and 13-month interim*® analyses.
Based on these results, the panel added first-line axitinib/avelumab as a category 2A, other
recommended regimen for patients with ccRCC across all risk groups.

Cabozantinib (Favorable-Risk Group)—Extrapolating on the CABOSUN data

for poor-/intermediate-risk patients (discussed previously), the panel added first-line
cabozantinib as a category 2B, other recommended regimen for favorable-risk patients with
ccRCC.

Ipilimumab With Nivolumab (Favorable-Risk Group)—The CheckMate 214 trial
included favorable-risk patients treated with ipilimumab/nivolumab or sunitinib. The 18-
month OS in poor-/intermediate-risk patients favored ipilimumab/nivolumab over sunitinib,
but an exploratory analysis of OS data from favorable-risk patients favored sunitinib

over the combination regimen. ORR and median PFS were also lower in favorable-risk
patients receiving ipilimumab/nivolumab than those receiving sunitinib. However, CR rates
were higher in favorable-risk patients than in poor-/intermediate-risk patients, regardless of
treatment regimen.46
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Based on these data, the panel recommends combination first-line ipilimumab/nivolumab
as a category 2A, other recommended regimen for patients with favorable-risk ccRCC.
As mentioned previously, the FDA approval for ipilimumab/nivolumab is narrower, only
including patients with intermediate- or poor-risk ccRCC.

Pazopanib (All Risk Groups)—~Pazopanib is an oral multitargeted TKIl/angiogenesis
inhibitor of VEGFRs, PDGFR-a and -g, and stem cell factor receptor (c-KIT). The drug’s
safety and efficacy were evaluated in an open-label phase Il study. Patients with advanced
ccRCC who received 0-1 prior treatments received either pazopanib or placebo. PFS was
significantly longer and ORR was significantly higher with pazopanib versus placebo in the
treatment-naive subpopulation,0 but there was no difference in OS between the 2 groups.>!
Notable grade 3 toxicity was hepatotoxicity, indicated by elevated levels of alanine (30%)
and aspartate (21%) transaminase.>0 Therefore, it is critical to monitor liver function before
and during treatment with the drug.

Additionally, the COMPARZ noninferiority study of sunitinib versus pazopanib showed that
these 2 drugs have similar safety and efficacy.>2:53 Based on these data, the panel has listed
first-line pazopanib as a category 2A, other recommended regimen for patients with ccRCC
across all risk groups.

Sunitinib (All Risk Groups)—Sunitinib is a multikinase inhibitor targeting several
receptor tyrosine kinases, including PDGFR-a and -8 VEGFR-1, -2, and -3; ¢-KIT; FMS-
like tyrosine kinase 3 (FLT3); colony-stimulating factor-1 receptor; and neurotrophic factor
receptor (RET).54-57 The efficacy of first-line sunitinib was studied in a randomized phase
11 trial, in which patients with metastatic RCC received either sunitinib or IFN-a.>4 Median
PFS was longer in those receiving sunitinib across all risk groups. Updated results showed a
strong trend toward OS advantage of sunitinib over IFN-a in the first-line setting.>8 Based
on these data, the panel includes first-line sunitinib as a category 2A, other recommended
regimen for patients with ccRCC across all risk groups.

ccRCC: First-Line, Useful in Certain Circumstances Treatments

Active Surveillance for Select, Asymptomatic Patients With ccRCC—A subset
of patients with advanced ccRCC show indolent progression of disease and could benefit
from initial active surveillance because of the toxicity of systemic therapies. A phase Il
trial of patients with treatment-naive, asymptomatic, metastatic RCC followed patients on
active surveillance through radiographic assessment at defined intervals until a decision
was made to initiate systemic therapy.®® Of the 48 patients included in the analysis, the
median time of surveillance from registration to initiation of systemic therapy was 14.9
months. This study demonstrated that a subset of patients with advanced ccRCC can safely
undergo active surveillance before starting systemic therapy. Therefore, the panel included
active surveillance as a category 2A, useful in certain circumstances option for select,
asymptomatic patients with favorable-risk ccRCC.

Axitinib (All Risk Groups)—As a second-line therapy for patients with ccRCC, axitinib
treatment led to higher ORR and longer median PFS compared with sorafenib.f% In a
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randomized phase 11 trial, treatment-naive patients received either axitinib or sorafenib;
median PFS was not significantly longer in patients receiving axitinib versus sorafenib but
had an acceptable toxicity profile.51 Based on these data, the panel has included first-line
axitinib as a category 2B, useful in certain circumstances option for patients with ccRCC
across all risk groups.

High-Dose IL-2 (All Risk Groups)—IL-2-based immunotherapy achieved long-lasting
complete or partial remissions in a small subset of patients, but high-dose IL-2 is associated
with substantial toxicity, and attempts to characterize tumor or patient factors for best
response to this therapy have been unsuccessful.52-64 For highly selected patients with
ccRCC, first-line high-dose IL-2 has been designated as useful in certain circumstances
(category 2B designation for favorable-risk patients and category 3 for poor-/intermediate-
risk patients).

Temsirolimus (Poor-/Intermediate-Risk Groups)—Temsirolimus is an inhibitor of
the mTOR protein. The randomized, open-label phase 111 ARCC study enrolled previously
untreated patients with advanced RCC who had 3 or more unfavorable prognostic factors.5°
Patients received IFN-a alone, temsirolimus alone, or the combination of temsirolimus and
IFN-a. Those who received temsirolimus alone showed improvement in OS and median
PFS over those receiving IFN-a alone or combination therapy. Based on these data, the
panel has included first-line temsirolimus as a category 3, useful in certain circumstances
option for poor-/intermediate-risk patients with ccRCC.

ccRCC: Subsequent, Preferred Regimens

Cabozantinib—In the randomized phase 11l METEOR trial, patients with disease
progression after previous TKI therapy receive cabozantinib or everolimus. Median PFS was
significantly longer and ORR significantly higher in patients receiving cabozantinib versus
everolimus.56 The final analysis of the METEOR trial showed a statistically significant
increase in OS in the cabozantinib arm versus the everolimus arm.57.68

Additionally, a network meta-analysis comparing the relative effectiveness of subsequent
treatment options for RCC found the probability of longer PFS during the analyzed 3 years
to be higher with cabozantinib compared with everolimus, nivolumab, axitinib, sorafenib,
and best supportive care.%9 Based on these data, the Panel has included cabozantinib as a
category 1, preferred subsequent therapy option for patients with ccRCC.

Lenvatinib With Everolimus—In May 2016, the FDA approved lenvatinib, a
multitargeted kinase inhibitor, in combination with everolimus, an mTOR inhibitor, for
treating advanced RCC after 1 prior antiangiogenic therapy.’%71 In a randomized phase 11
trial, patients with metastatic or unresectable, locally advanced ccRCC who had received
prior antiangiogenic therapy received either combination lenvatinib/everolimus, single-agent
lenvatinib, or single-agent everolimus. PFS and median OS were significantly longer in
patients receiving lenvatinib/everolimus versus everolimus monotherapy.’?73 Based on these
data, the Panel considers lenvatinib/everolimus a category 1, preferred subsequent therapy
option for patients with ccRCC.
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Nivolumab—In the randomized phase 111 CheckMate 025 trial, patients with advanced
ccRCC, who were previously treated with one or more lines of therapy (excluding mTOR
inhibitors) received either nivolumab or everolimus. Patients receiving nivolumab had
significantly longer OS and significantly higher ORR than those receiving everolimus.”* An
independent analysis was performed to determine the efficacy of nivolumab-based baseline
factors such as number and location of metastases, risk group, number of prior therapies,
and specific prior therapies (ie, sunitinib, pazopanib, IL-2); a consistent OS benefit and ORR
were observed across all baseline factors.”® Based on these data, the panel has included
nivolumab as a category 1, preferred subsequent therapy option for patients with ccRCC.

cCcRCC: Subsequent, Other Recommended Regimens

Axitinib—The randomized phase 11 AXIS study compared second-line axitinib versus
sorafenib. Median PFS was significantly longer and ORR significantly higher in patients
receiving axitinib versus sorafenib.6? Updated AXIS results showed that while OS did
not significantly differ between the 2 groups, patients receiving axitinib had a continued
improvement in PFS.”6 Based on these data, the panel included axitinib as a category 1,
other recommended subsequent therapy option for patients with ccRCC.

Axitinib With Pembrolizumab—Upon axitinib/pembrolizumab’s FDA approval in a
first-line setting,37:38 the panel discussed whether the combination therapy might be used

in clinical practice as an off-label subsequent treatment option in patients with relapsed or
stage IV ccRCC. Although they conceded that no published data were available to support
the use of axitinib/pembrolizumab in a second-line setting, they thought that clinicians were
likely to consider the combination as a treatment option in patients with advanced ccRCC
whose disease progressed after first-line sunitinib therapy. Thus, the panel added axitinib/
pembrolizumab as a category 2A, other recommended subsequent therapy option for patients
with ccRCC.

Cabozantinib With Nivolumab—In 2020, Apolo et al’’ published data from an ongoing
phase I dose escalation trial (ClinicalTrials.gov identifier: NCT02496208) in which patients
with metastatic urothelial carcinoma or other genitourinary tumors (including 3 patients with
ccRCC) received combination cabozantinib/nivolumab with or without ipilimumab; data
from patients with ccRCC were not reported separately. In 2021, a conference abstract’®
reported a pooled analysis of the phase | dose-finding cohort and 7 subsequent expansion
cohorts, which included 16 patients with metastatic RCC. In these patients, median OS was
38.6 months (95% ClI, 19.4—not estimable [NE]). Based on these data, the panel considers
cabozantinib/nivolumab a category 2A, other recommended subsequent therapy option for
patients with ccRCC.

Ipilimumab With Nivolumab—The phase | CheckMate 016 trial included treatment-
naive patients and those who had received 1 to 4 or more prior treatment regimens. Only

the ORR results were stratified by treatment status: ORR in the N311 and N1I3 was
approximately 46% and 39%, respectively. OS and PFS data were not stratified by treatment
line, but were similar.”® Based on these data, the panel considers ipilimumab/nivolumab a
category 2A, other recommended subsequent therapy option for patients with ccRCC.
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Lenvatinib With Pembrolizumab—The ongoing phase || KEYNOTE-146 trial included
3 groups of patients: treatment-naive, those who had previously received at least one line of
treatment that did not include anti—-PD-1 or anti—-PD-L1 immune checkpoint inhibitors, and
those who had previously received at least | anti—-PD-1 or anti—PD-L1 immune checkpoint
inhibitor. Treatment-naive patients had the highest ORR and the longest PFS; ORR and

PFS were comparable in the ICI-naive and ICI treatment-experienced groups. Median OS
was only met in the ICI-naive group.89 Based on these data, the panel considers lenvatinib/
pembrolizumab a category 2A, other recommended subsequent therapy option for patients
with ccRCC.

Pazopanib—A phase Il trial comparing pazopanib with placebo (detailed in the section,
“ccRCC: First-line, Other Recommended Regimens”) also included patients who had
received prior cytokine therapy. PFS was significantly longer with pazopanib versus placebo
in the treatment-experienced subpopulation,3 but OS was similar between the 2 groups.>!
Additionally, a prospective phase 1l trial evaluated second-line pazopanib in patients

with advanced metastatic RCC previously treated with a targeted agent (ie, bevacizumab,
sunitinib). Twenty-seven percent of patients had an objective response to pazopanib; 49%
had stable disease (SD). Median PFS was 7.5 months, regardless of prior treatment regimen.
Estimated OS rate at 24 months was 43%.81 Based on these data, the panel considers
pazopanib a category 2A, other recommended subsequent therapy option for patients with
ccRCC.

Sunitinib—Sunitinib also has shown substantial antitumor activity as a second-line

therapy in patients with metastatic RCC who progressed on cytokine therapy.>°82 Studies
investigating the sequential use of sunitinib and sorafenib are mostly retrospective. There are
limited prospective data that suggest a lack of total cross-resistance between TKIs, either
sorafenib followed by sunitinib failures or vice versa—an observation that is consistent with
their differences in target specificities and slightly different toxicity spectra that sometimes
permit tolerance of one agent over another.83-87 Sunitinib is considered a category 2A, other
recommended subsequent therapy option for patients with ccRCC.

Tivozanib—In March 2021, the FDA approved tivozanib, a multitargeted TKI, for patients
with relapsed or refractory advanced RCC who previously received 2 or more systemic
therapies.88 Data from the randomized phase 111 TIVO-3 trial, which enrolled treatment-
experienced patients with relapsed or refractory advanced ccRCC, supported the drug’s
approval. Patients receiving tivozanib had significantly longer PFS than those receiving
sorafenib; OS was similar between the 2 groups.8° Based on these data, the panel considers
tivozanib as a category 2A, other recommended subsequent therapy option for patients with
ccRCC.

Axitinib With Avelumab—Extrapolating on the first-line JAVELIN Renal 101 data for
poor-/intermediate-risk patients (see “First-line, Other Recommended Regimens,” page 79),
the panel added axitinib/avelumab as a category 3, other recommended subsequent therapy
option for patients with ccRCC.
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CcCRCC: Subsequent, Useful In Certain Circumstances Regimens

Everolimus—Everolimus is an orally administered mTOR inhibitor. In the randomized
phase 11l RECORD-1 trial, everolimus was compared with placebo for the treatment of
metastatic RCC in patients whose disease had progressed on treatment with sunitinib or
sorafenib. The median PFS was significantly longer for everolimus versus placebo, but OS
was similar between the 2 groups.?%-21 Everolimus is listed as a category 2A, useful in
certain circumstances subsequent therapy option for patients with ccRCC.

Bevacizumab—~Phase Il trials have shown benefit of bevacizumab monotherapy after prior
treatment with a cytokine.%2 Bevacizumab is a category 2B, useful in certain circumstances
subsequent therapy option for patients with ccRCC.

High-Dose IL-2 (For Selected Patients)—High-dose IL-2 is listed as a category
2B, useful in certain circumstances subsequent therapy option for selected patients with
excellent performance status and normal organ function.

Sorafenib—Sorafenib tosylate is a small molecule that inhibits multiple isoforms of the
intracellular serine/threonine kinase, RAF, and other receptor tyrosine kinases, including
VEGFR-1, -2, and -3; PDGFR-; FLT3; ¢-KIT; and RET.93-97 Efficacy of sorafenib was
studied in the randomized phase 11l TARGET trial, which enrolled patients with ccRCC who
progressed on a prior therapy (mostly cytokines). Sorafenib-treated patients had significantly
longer OS and PFS than those receiving placebo.98:99 Sorafenib is listed as a category 3,
useful in certain circumstances subsequent therapy option for patients with ccRCC.

Temsirolimus—The randomized phase Il INTORSECT trial compared the efficacy of
temsirolimus to sorafenib after first-line sunitinib as a treatment for patients with ccRCC
or nccRCC. Although a significant OS advantage was seen for sorafenib, PFS was similar
between the 2 groups.190 The panel considers temsirolimus a category 2B, useful in certain
circumstances subsequent therapy option for patients with ccRCC.

Systemic Therapy for Patients With nccRCC

Clinical trials of targeted agents have predominantly focused on patients with ccRCC due to
the high prevalence of ccRCC.101 Data from systematic reviews, meta-analyses, and phase
Il studies with targeted agents also show some activity in patients with nccRCC. Compared
with responses in ccRCC, however, the response rates with these agents are significantly
lower for nccRCC. Therefore, according to the panel, enrollment in clinical trials is the
preferred strategy for patients with nccRCC.

nccRCC: Preferred Regimens

Cabozantinib—The randomized phase 11 SWOG 1500 trial compared the MET-targeted
TKIs cabozantinib, crizotinib, and savolitinib with standard-of-care sunitinib in patients with
advanced papillary RCC who had previously received up to 1 previous systemic therapy,
excluding VEGF- and MET-targeted TKIs. Assignment to the crizotinib and savolitinib
arms was halted due to results of a prespecified futility analysis.192 Patients receiving
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cabozantinib had significantly longer PFS and a higher ORR than those receiving sunitinib.
Based on these data, the panel included cabozantinib as a category 2A, preferred option for
patients with nccRCC.

Sunitinib—Two recent randomized phase Il studies compared first-line sunitinib with
first-line everolimus in patients with nccRCC. Although data from the ASPEN trial103
suggested that patients receiving sunitinib had significantly longer PFS than those receiving
everolimus, data from the ESPN trial1%4 suggested that both OS and PFS were similar
between the 2 groups.

Additionally, a meta-analysis of randomized clinical trials for patients with nccRCC found
that TKI treatment reduced the risk of progression compared with mTOR inhibitors.105
The study found that sunitinib significantly reduced the risk of progression compared with
everolimus in the first-line setting. However, no significant differences between TKIls and
mTOR inhibitor treatment were found for OS and ORR. Based on these data, sunitinib is
listed as a category 2A, preferred option for patients with nccRCC.

nccRCC: Other Recommended Regimens

Lenvatinib With Everolimus—Extrapolating on data from the phase 111 lenvatinib/
everolimus trial in patients with ccRCC’2 (see “ccRCC: Subsequent, Preferred Regimens,”
page 81), the panel added the combination regimen as a category 2A, other recommended
regimen for patients with nccRCC.

They also reviewed datal® from an ongoing singlearm phase Il trial (ClinicalTrials.gov
identifier: NCT02915783) enrolling patients with unresectable advanced or metastatic
nccRCC who had not previously received prior systemic therapy; all patients in the trial
received combination lenvatinib/everolimus. Authors reported that ORR was 26% (95%
Cl, 12-45). Eight patients in the trial experienced a partial response (PR; papillary, n=3;
chromophobe, n=4; unclassified, n=1); no patients had a CR. The median duration of
response was NE. Eighteen patients (58.1%) had SD, and the clinical benefit rate (CR + PR
+ durable SD [duration =23 weeks]) was 61% (95% CI, 42-78). The median PFS was 9.2
months (95% CI, 5.5-NE) and OS was 15.6 months (95% CI, 9.2-NE). While the panel
conceded that the number of enrolled patients was small, they generally felt that lenvatinib/
everolimus treatment led to improved patient outcomes across all nccRCC subtypes.

Nivolumab—A retrospective analysis evaluated the response to at least one dose of
nivolumab in patients with metastatic nccRCC.197 This study evaluated 35 patients for
response and found that 20% had a PR and 29% had SD, with a median follow-up of 8.5
months and median PFS of 3.5 months. A separate retrospective analysis found modest
responses with PD-1/PD-L1 inhibitors in 43 patients also with metastatic nccRCC.108

An objective response was achieved in 8 patients (19%), including 4 patients (13%) who
received PD-1/PD-L1 monotherapy. Based on these data, the Panel considers nivolumab a
category 2A, other recommended regimen for patients with nccRCC.

Pembrolizumab—Cohort B of the phase || KEYNOTE-427 study assessed the efficacy
and safety of pembrolizumab monotherapy in 165 patients with systemic therapy-naive,
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newly diagnosed or recurrent stage IV nccRCC.19° The majority (about 72%) of patients
had confirmed papillary RCC, about 13% had chromophobe RCC, and about 16% had
unclassified RCC histology. ORR across all subtypes was approximately 27% (ORR by
histology was 29% for papillary, 10% for chromophobe, and 31% for unclassified). Overall
PFS and OS were 4.2 months and 28.9 months, respectively. Based on these data, the

panel added pembrolizumab as a category 2A, other recommended regimen for patients with
nccRCC.

nccRCC: Useful in Certain Circumstances Regimens

Axitinib—A phase I trial of axitinib in 40 patients with recurrent or metastatic nccRCC
that failed treatment with temsirolimus found a median PFS of 7.4 months and ORR of
37.5%.110 The panel considers axitinib a category 2A, useful in certain circumstances option
for patients with nccRCC.

Bevacizumab—A small phase Il trial studied bevacizumab monotherapy in patients with
papillary RCC. The PFS reported for each of these patients was 25, 15, 11, 10, and

6 months.111 The panel has included bevacizumab as a category 2A, useful in certain
circumstances option for patients with nccRCC.

Bevacizumab With Erlotinib for Advanced Papillary RCC, including Hereditary
Leiomyomatosis and RCC-Associated RCC—Hereditary leiomyomatosis and RCC
(HLRCC) is a hereditary condition in which affected patients are at risk for development

of skin and uterine leiomyomas, as well as an aggressive form of papillary kidney

cancer.112 Bevacizumab in combination with either erlotinib or everolimus is currently being
investigated for treatment of advanced papillary RCC, including HLRCC.

An abstract detailed the results of a phase Il trial of patients with advanced papillary RCC
(HLRCC-associated RCC; n=42 or sporadic papillary RCC; n=41) treated with bevacizumab
plus erlotinib.113 All enrolled patients received 2 or fewer VEGFR TKIs; 27 (33%) had at
least one prior treatment. Most patients had intermediate-risk disease. The ORR was 64%
for those with HLRCC compared with 37% with sporadic papillary RCC. Median PFS was
21.1 months in the HLRCC group compared with 8.7 months in the sporadic papillary

RCC group.113 Based on these data, the panel recommends bevacizumab plus erlotinib as

a category 2A, useful in certain circumstances option for select patients with nccRCC and
papillary histology, including HLRCC.

Bevacizumab With Everolimus—A phase Il trial of 34 treatment-naive patients with
metastatic nccRCC studied the efficacy and safety of treatment with bevacizumab plus
everolimus.114 Median PFS, OS, and ORR were 11.0 months, 18.5 months, and 29%,
respectively. Patients with tumors that contained appreciable papillary or chromophobe
elements showed significantly higher PFS and ORR than other histologies.11> Based on
these data, the panel recommends bevacizumab plus everolimus as a category 2A, useful in
certain circumstances option for patients with nccRCC.

Erlotinib—The efficacy of erlotinib, an oral epidermal growth factor receptor (EGFR) TKI,
was studied in 52 patients with advanced papillary RCC.116 ORR was 11% (5 of 45 patients;
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95% Cl, 3%-24%), and the disease control rate (defined as SD for 6 weeks, or confirmed
PR or CR using RECIST) was 64%. Median OS was 27 months.116 Based on these data,
the panel has included erlotinib as a category 2A, useful in certain circumstances option for
patients with nccRCC.

Everolimus—The efficacy and safety of everolimus in patients with metastatic nccRCC
were evaluated in a subgroup of 75 patients enrolled in the REACT trial. ORR and rate
of SD were similar between patients with ccRCC and nccRCC.117 In a phase 11 study

of treatment-experienced patients with nccRCC,118 OS was 14 months and PFS was 5.2
months. According to data from the phase 11 RAPTOR trial,119 OS and PFS ranged from
24 to 28 months and PFS ranged from 5 to 8 months; patients with type 1 nccRCC

had better responses than those with type 2 histology. Based on these data, the panel
included everolimus as a category 2A, useful in certain circumstances option for patients
with nccRCC.

Pazopanib—In a Korean phase Il trial of pazopanib in 28 patients with locally advanced
or metastatic nccRCC, 8 patients experienced a confirmed PR with an ORR of 28%.120 A
retrospective analysis of an Italian multicenter cohort of nccRCC patients found treatment
with pazopanib to be effective and safe.11> Based on these data, the panel considers
pazopanib a category 2A, useful in certain circumstances option for patients with nccRCC.
A clinical trial evaluating the efficacy of second-line pazopanib in patients with nccRCC is
ongoing.121

Temsirolimus—A retrospective subset analysis of the global phase 111 ARCC trial
demonstrated benefit of temsirolimus not only in ccRCC but also in nccRCC.6% 122 |n
patients with nccRCC (predominantly papillary RCC), the median OS was 11.6 months with
temsirolimus and 4.3 months with IFN-a. Randomized clinical trials in rarer subgroups

of patients are often challenging. Consistent with the results of the ARCC trial, a case

report of a patient with a diagnosis of metastatic chromophobe RCC that was refractory to
treatment with sunitinib achieved durable clinical response lasting 20 months on treatment
with temsirolimus.123 Temsirolimus is a useful in certain circumstances option for nccRCC;
it has a category 1 designation for poor-risk patients and a category 2A designation for
favorable-/intermediate-risk patients.

Additional Treatment Options for Rare Types of nccRCC—Among the nccRCC
histologies, renal medullary carcinoma is extremely rare, comprising approximately 2% of
all primary renal tumors in young people.124.125 Metastatic disease is seen at presentation in
67%-95% of patients.124-126 Chemotherapy remains the focus of treatment for this subtype,
although the prognosis remains dismal.

Collecting-duct carcinoma is also a very rare type of nccRCC, often presenting at an
advanced stage of disease. Up to 40% of patients have metastatic spread at initial
presentation, and most patients die within 1 to 3 years of primary diagnosis.127-130
Collecting duct carcinoma shares biologic features with urothelial carcinoma. In a
multicenter prospective study, 23 patients with no prior therapy were treated with a
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combination of gemcitabine and either cisplatin or carboplatin.131 The results showed a
response rate of 26% and an OS of 10.5 months.131

The NCCN Kidney Cancer Panel notes that in patients with other nccRCC subtypes

such as collecting duct or medullary subtypes, PRs to cytotoxic chemotherapy have been
observed (gemcitabine in combination with carboplatin or cisplatin; or paclitaxel with
carboplatin) as well as for other platinum-based chemotherapies currently used for urothelial
carcinomas.126:132 Oral targeted therapies generally do not produce responses in patients
with renal medullary carcinoma. Outside of clinical trials, platinum-based chemotherapy
regimens should be the preferred therapy for renal medullary carcinoma.

Follow-up Recommendations for Relapsed or Stage IV Disease and

Surgically Unresectable Disease

The NCCN Panel recommends a history and physical examination every 6 to 16 weeks
for patients receiving systemic therapy, or more frequently as clinically indicated. Other
laboratory evaluations may be performed as per the requirements for the therapeutic agent
being used.

Imaging tests such as CT or MRI should be performed before starting systemic treatment/
observation; subsequent imaging may be performed every 6 to 16 weeks as per physician
discretion and patient’s clinical status. Imaging interval frequency should be altered
according to rate of disease change and sites of active disease. The panel recommends
additional imaging such as CT or MRI of the head or spine, and bone scan at baseline and
then as clinically indicated.

Supportive Care

Supportive care remains a mainstay of therapy for all patients with metastatic RCC (See
NCCN Guidelines for Palliative Care on NCCN.org). This includes surgery for patients
with oligometastatic disease in the brain whose disease is well-controlled extracranially.
Stereotactic radiotherapy, if available, is an alternative to surgery for limited-volume brain
metastasis, and whole brain irradiation is recommended for those patients with multiple
brain metastases.133

Surgery also may be appropriate for selected patients with malignant spinal cord
compression, or impending or actual fractures in weight-bearing bones, if the rest of the
disease burden is limited or patients remain symptomatic. Also, radiation therapy along
with bisphosphonates is considered for palliation, particularly for painful bone metastases.
The frequency of clinic visits or radiographic and laboratory assessments depends on the
individual needs of the patient.

Bone metastasis occurs in 30%—-40% of patients with advanced RCC.134-136 Bone lesions
in patients with RCC are typically osteolytic and cause considerable morbidity, leading

to skeletal-related events, including bone pain with need for surgery or radiotherapy,
hypercalcemia, pathologic fractures, and spinal cord compression. Two studies of patients
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with bone metastases showed an improvement in bone pain using different radiotherapy
modalities.137:138

The role of bone-modifying agents such as bisphosphonates (eg, zoledronic acid) has been
established in patients with various malignancies.13%140 The newer bone-modifying agent
approved for use in patients with RCC that has metastasized to the bone is the RANK-L
inhibitor, denosumab. A phase 11l randomized trial directly compared the development of
SREs on either denosumab or zoledronic acid in patients with multiple myeloma or bone
metastases with a solid tumor (excluding breast or prostate cancer). The study enrolled 1776
patients with bone metastases from a wide range of cancer types, including patients with
RCC (6%) not previously treated with a bisphosphonate.14! Denosumab was reported to be
noninferior to zoledronic acid in delaying time to first on-study SRE (HR, 0.84; 95% ClI,
0.71-0.98; P=.0007).141

The panel recommends a bisphosphonate or a RANK ligand inhibitor for selected patients
with bony metastases and creatinine clearance =30 mL/min. Daily supplemental calcium
and vitamin D are strongly recommended. Treatment for palliation of symptoms, especially
in patients with marginal performance status and evidence of metastatic disease, includes
optimal pain management (See NCCN Guidelines for Adult Cancer Pain on NCCN.org).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform NCCN consensus that
the intervention is appropriate. Category 2A: Based upon lower-level evidence, there is

uniform NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN consensus th

intervention is appropriate. Category 3: Based upon any level of evidence, there is major

NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise noted.

Clinical trials: NCCN believes that the best management of any patient with cancer is in a

clinical trial. Participation in clinical trials is especially encouraged.

INITIAL WORKUP STAGE PRIMARY TREATMENT®®  ADJUVANT FOLLOW-UPE
TREATMENT (eategary 2B)
Partial nephrectomy
(preferred)
or
HEP Stage | Ablative technigues
e Wi oty el il Active surveillance
comprehansive metabolic panal, e i 4
Radical nephrectomy
+ Urinalysis adle I
+ Abdaminal £ palvic CT* or MRI® Wi Shleot ptlts),
* Chest xray ~* Survelllance!  ——
* If clinically indicated Partlal nephrectomy rvelilance
o Bone scan, or
0 Braln MR Staga | Radical nephrectomy
0 Chest CT* Tk o Relapse or
Suspicious__ | 0 Consider core needle biopsy Active survelllance -;”I"’K“'mwa = |Progression,
mass | (FNA not adequate)® (in select patients) i See KID-3
« if urathelial carcinoma suspected
{eg. contral mass), consider
urine cytology, ureteroscopy or Siica s :fﬂlal nephrectomy S:Ilﬂul trial
percutaneous biopsy® ¥
+ If multiple renal masses, 546 y, or Radical nephrectomy Survelllance’
family history, consider genetic Il hi :
evaluation. Ses Hereditary Renal Radical Ptk “l,i,rwnw
Cell Carcinomas (HRCC-1*) o" v o
Stage Il = |parsial nephrectamy, Surveillance’
or
W clinkclly Indicated Adjuvant sunitinib
(category 3)
Stage IV —= See KID-2 Non-clear cell histology:
Surveillance’
* imaging with and without contrast ks strongly prafermed, such as a renal profocol.  ® Swereotactic body (S8RT) may ba for medically

© Blopsy of small lesions may be considered ko obtain o confinm a diagnasis of
maignancy and guide tance of ablitive igaes, cryosurgery, and Kidney cancer {both categary 3).
radiofrequancy abiaton sirategies. ! Sea Folow-up (KID-B).

I metastatic disease is present o the patient cannot tolerate ureteroscopy,

 See Principles of Surgery [KID-A").

“Avalable onfine, in these guidelines, st NCCN.org,

individualized based on patient reguirements.

STAGE PRIMARY TREATMENT?

Cytoreduct

in select patiem:sr

F ially surgically . fer tissue or
resectable primary® sampling -
Systemic therapy (See KID-3)
(preferred in clear cell histology
with poor-risk features)

Stage IV

Surgically ble® —= Tissue -+ See KID-3
4 See Principles of Surgery (KID-A").
9 Indlivid based on and extent of disease.

“Avaitable online, in these guidelines, al NCCN org.
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incperable patients with Stage | kidney cancer (category 2B), with Stage Ul

9 No single follow-up plan is appropriate for all patints. Follow-up should be

at the

See KID-3
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RELAPSE OR STAGE IV

TREATMENT DISEASE PROGRESSION

Clinical trial

or Clinical trial

See First-Line Therapy (KID-C, 10f 2) or
Clear cell or Follow-up See Subsequent Therapy for
histolog M or SBRT or ablative See KID-B Clear Cell Histology (KID-C, 1 of 2)

tachnlquea for uligumetu!mlc disease and

Best supportive care®
Besl supportive care®

Clinical trial {preferred)
or Cllnlul trial
See Systemle Therapy (KID-C, 2 of 2)

Non-clear cell :13 Follow-up See Systemic Therapy for

] y or SBRT or ablative See KID-B Non-Clear Cell Hlstology (KID-C, 2 of 2)

techniques for oligometastatic disease and
and Best supportive care®
Best supportive care

" Bast supportive care can include padiative RT, bisphosphonates, or RANK ligand inhibitces for bony metastases.

FOLLOW-UP
(category 2B)

Eollow-up After Adjuvant Therapy
« Patients who received adjuvant therapy should receive clinical follow-up as for stage 1l or Il disease

Follow-up for Relapsed or Stage IV and Surgically Unresectable Disease®®

* H&P every 6-16 weeks for patients receiving systemic therapy, or more freq y as and adj for type of
therapy patient is recelving

« Lab as per for th agent being used

= Chest, ahdaminal. and pelvic imaging:
0 CT or MRI imaging to assess baseline pratreatment or prior to observation
0 Follow-up imaging every 6-16 weeks as per physician discretion, patient clinical status, and therapeutic schedule. Imaging interval to be

adjusted shorter or longer according to rate of disease change and sites of active disease

= Consider MRI (preferred) or CT of head at and as clinically indi Annual sur scans at p

= MRI of spine as clinically indicated

= Bone scan as clinically indicated

© Imaging with contrast when clinically indicated

4 No single follow-up plan |s appropriate for all patients. Follow-up shouid be individualized based on treatment side effects s, and
FOLLOW-UP
(category 2B)

Long:-Term Follow-Up (=5 y}

* Follow-up should be based on of F g sources of risk factors for RCC, patient performance

status, and patient preference.
= Follow-up may be performed by a primary care physician if apprepriate.
+ H&P should be performed annually to evaluate of le disease or !
= Laboratory tests should be performed annually in surgical patients to evaluate renal function and determine glomerular filtration rate.
= Imaging:
o

1 imaging may inue beyond ded follow-up with increasing intervals given low but significant risk of metachronous
tumaors andlor late recurrences.
0 Consider chest imaging for higher stage disease and increasing intervals given low but risk of late
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PRINCIPLES OF SYSTEMIC THERAPY FOR RELAPSE OR STAGE IV DISEASE

FIRST-LINE THERAPY FOR CLEAR CELL HISTOLOGY
Risk Preferred Other Useful in Certain Circums!
Favorable® « Axitinib + pembrolizumab® (categery 1) + Axitinib + avelumab® + Active surveillance®
. Cabuz:nllnib + nivolumab® [mogory 1) + Cabozantinib (category 2B) = Axitinib (category 2B)
1) = + * High-dose IL-2¢ (category 2B)
- Pazopanib
Poorl + Axitinib + pembrolizumab® (category 1) + Axitinib + avelumab® + Axitinib (category 2B)
i diate® |+ Cab + nivelumab® jcategory 1 P ib « High-dose IL-2¥ (category 3)
+ Ipilimumab + nivolumab® (category 1) + Sunitinib « Temsirolimus? {category 3}
=5 inib + " . 4
i, P gory 1)
SUBSEQUENT THERAPY FOR CLEAR CELL HISTOLOGY
Preferred Other i Useful in Certain C
* Cabozantinib (category 1) « Axitinib (category 1) = Everolimus
+ Lenvatinib + everslimus + Axitinib + pembrolizumab® « Bevacizumab' {category 28)
{category 1) = Cabozantinib + nivolumab® + High-dose IL-2 for selected patients® (category 2B)
L " (category 1) . + = Sorafenib (category 3)
P +p i b - T ® (category 2B)
= Pazopanib
= Sunitinib
* Tivozanib®
» Axitinib + avelumab® (category 3)

® The poor risk model used in the giobal ARCC trial 1o direct treatment with temsirolimus

A Spe Risk Models to Direct Treatment {IMDC criteria o« MSKCC Prograstic included al least 3 of the following & prediciors of shom survival: <1 year frem the time
Modal) (ID-D). of dugrm 0 star of wMI:Ith)f Kamolsky performance stalus score 80-70,

b Soe NCCN Guidelings for of Felaed <LLN, >10 mgidL, LDH 1.5 times the ULN, and metistasis
Taxicts?, in multiple organs. Hudes G, Carducci M, Tomczak P. et al. Temsirclimus, interfaron atfa, or

Rini B1, ot al, Lancel Oncol 2016;17:1317-1324. Harison M, of &l Cancer hath for advanced renal-call carcinoma, N Engl J Med 2007,356:2271-2281
20211 27(13)2204-2212 Bax A Cancer 2021;127-2184-2186. ! An FD-approved biosimilar is an app substitute for

< Pagents with status and nornal ong . @ For patients who received 2 prior systemic therapies.,

Ta view the most recent version of thesa guidelines, visit NCCN org.

PRINCIPLES OF SYSTEMIC THERAPY FOR RELAPSE OR STAGE IV DISEASE
[ SYSTEMIC THERAPY FOR NON-CLEAR CELL HISTOLOGY"

Preferred Other Recommen g Useful in Certain Circums

= Clinical trial * Lenvatinib + everolimus = Axitinib

- Cabozantinib « Nivolumab® « Bevacizumab'

* Sunitinib + Pembrolizumab® + Bevacizumab' + erotinib for ﬂlmﬂ patients with advanced
papillary RCC and renal cell

carcinoma (HLRCC)-associated RCC [Ssl HRCC-D*)

« Bevackzumab' + everolimus.

* Erfotinib

= Everolimus

* Pazopanib

« Temsirolimus®” {category 1 for poor-prognosis risk group; category
24 for ather risk groups)

t Saa NCCN Gul for of Related Toxicities!.

 The poor risk moded used in the globd ARCC Irial to direct realment wilh temsirolimus included at least 3 of the Tollowing 6 predictors of short survival: <1 year from
the time of diagnosis bo start of systemic therapy, Karnofsky performance stius score 60-70, hemoglobin <LLN. correclied calcium >10 mg/dl, LDH =1.5 bmes the
ULN, and metastasis in multipla organs. Hudes G, Carducel M, Tomezak P, et al. Temsirclimus, interferon alfa, or both for advanced renal-call carcinoma.
M Engl J Med 2007,356:2271-2281.

! An FDW-approved biasimilar is an appropriate substitite for bavacizumab

" For collecting duct or medullary sublypes, Damal resoonses hava been observed with cytotauie in + g 3 + paciitaxel, or
cisplatin + tabone ) and olher plati curmenily used for urothelial + als0 p
renal medullary carcinoma (Roubaud G, e al. Onr,olow 2011;80:214-218; Shah AY, et al. BJU Int 2017;120:782-T62). Oral targated therapies gamlly du notmnce
MESRONSES in patients with renal medullary carcinoma, Qutside of clinical thals, platinum-based chematherapy regimens should be the prefemed therapy for renal
medullary carcnomea.

“Awailable oniing, in these guidelines, al NCCN.ong,  TTo view the mast recent versicn of these guidalines, vish NCCN.

RISK MODELS TO DIRECT TREATMENT
Memerial Sloan Keltering Cancer Center (MSKCC) Prognostic Model®

Eroanostic factors Proanostic risk aroups
= Interval from diagnesis to treatment of less than 1 year = Low-risk group: no prognostic factors
« Karnofsky performance status less than 80% * Intermediate-risk group: one or two prognostic factors

= Serum lactate dehydrogenase (LDH) greater than 1.5 times the upper = Poor-risk group: three or more prognostic factors
limit of normal (ULN)

= Corrected serum calclum greater than the ULN

= Serum hemoglobin less than the lower limit of normal (LLN)

Renal Gell onsortium (IMDC) Criteria®
Prognostic factors
. Lﬂa than one year from time of diagnosis to systemic therapy isk group: no prognostic factors
status <80% « Intermediate-risk group: one o two prognostic factors
 Hemaoglabin < lower limit of normal (Normal: 120 giL or 12 g/dL)  Poriek grou: |?|mpu> i pwmz:?mlm

* Caleium > upper limit of normal (Normal: 8.5-10.2 mg/dL)

+ Platelets > upper limit of normal (Normal: 150,000-400,000)

* Motzer RJ, Bacik J, Murphy BA, et al. Interleron-alfa as a comparative reatment for dinical irials of new therapies agains! advanced renal cell carcinoma. J Clin Oncol
2002:20-289-254.

Hang DY, Xia W, Regan MM, et al. Prognostic tactors for overad survival in patients with metastatic renal cell carcinoma treated wilh vascutar endothetial growth factor-

targeted agents: Results from a lange, multicanter study. J Clin Oncol 2009,27:5794-5799.
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