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Abstract: In parallel with advances in the treatment of metastatic
renal cell carcinoma (RCC), multiple adjuvant treatments have
been tested for RCC. Adjuvant approaches now extend beyond
conventional immunotherapies, such as interferon alfa and inter-
leukins, to targeted therapies and immune checkpoint inhibitors.
Most treatment approaches before the targeted treatment era
did not improve patient outcomes, or study results were mixed.
For example, a recent study found that disease-free survival was
longer with sunitinib than with placebo in high-risk clear cell
RCC, which led to the regulatory approval of sunitinib. However,
another large study of adjuvant sunitinib in a slightly different
patient population did not confirm these results. Ongoing stud-
ies of targeted treatments and immune checkpoint inhibitors may
clarify the effectiveness of these agents in the near future. This
review presents a comprehensive, chronologic examination of
studies addressing adjuvant treatment in RCC, focusing on the key
differences between similar approaches. It also discusses the future

of adjuvant treatment in RCC.

Introduction

Renal cell carcinoma (RCC) will be diagnosed in an estimated 65,340
persons in the United States in 2018. Approximately two-thirds of
patients with newly diagnosed RCC have localized or locally advanced
disease, mainly owing to the increased use of imaging.! Additionally,
the diagnosis at an early stage has become more frequent in recent
years.” Therefore, patients with early-stage RCC account for a grow-
ing proportion of all patients with newly diagnosed disease. Fortu-
nately, for this group of patients, nephrectomy and ablative therapies
are potentially curative approaches.? However, every patient who has
been managed with nephrectomy faces some risk for recurrence and
must be monitored carefully. Although no specific predictive marker
for recurrence exists, a variety of stratification tools have been devel-
oped to classify patients with newly diagnosed RCC based on risk
for disease recurrence after nephrectomy and survival.*® These tools
apply tumor and patient characteristics as well as genomic features.
The most frequently used tools were generated in the beginning
of the twenty-first century. The first to be developed, at the Mayo
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Clinic, was the stage, size, grade, and necrosis (SSIGN)
score, which employs pathologic tumor stage, lymph
node status, presence of metastasis, tumor size (25 or
<5 cm), nuclear grade, and presence of tumor necrosis
to estimate recurrence risk.” Later, the same institution
presented a modified scoring system, the Leibovich
prognosis score, which included metastatic status in the
parameters. These 2 nomograms divided patients into
low-, intermediate-, and high-risk groups on the basis
of metastasis-free survival.> In an effort to account for
overall and cancer-specific survival, investigators devel-
oped the University of California Los Angeles Integrated
Staging System (UISS), which stratified patients accord-
ing to tumor, node, metastasis (TNM) stage, Fuhrman
nuclear grade, and Eastern Cooperative Oncology Group
(ECOG) performance status.*® It is reasonable to assume
that nomograms for predicting recurrence are generally
compatible with one another. Parameters associated
with recurrence risk are similar across multiple studies.
However, slight variations among nomograms become
more apparent when the use of different nomograms in
research studies affects the interpretation of results.

In the setting of metastatic RCC (mRCC), drastic
changes have taken place within the last decade. Previ-
ously, the management of metastatic disease was limited
to conventional immunotherapeutic approaches, such
as interleukin 2 (IL-2) and interferon alfa (IFN-o).
Initially, molecularly targeted therapies demonstrated a
progression-free survival (PFS) benefit over IFN-a and/
or placebo in phase 3 studies. These therapies include vas-
cular endothelial growth factor (VEGF)—directed agents,
such as sunitinib (Sutent, Pfizer), sorafenib (Nexavar,
Bayer), pazopanib (Votrient, Novartis), axitinib (Inlyta,
Pfizer), and cabozantinib (Cabometyx, Exelixis), as well
as mammalian target of rapamycin (mTOR) inhibitors,
such as temsirolimus (Torisel, Pfizer) and everolimus
(Afinitor, Novartis).” In addition, the checkpoint inhibi-
tor nivolumab (Opdivo, Bristol-Myers Squibb), a pro-
grammed death 1 (PD-1) inhibitor), received regulatory
approval on the basis of an overall survival (OS) ben-
efit over everolimus in patients with mRCC previously
treated with VEGF inhibitors.”® Combined checkpoint
inhibition is the most recently evaluated approach. The
combination of nivolumab and ipilimumab (Yervoy,
Bristol-Myers Squibb), an anti—cytotoxic T-lymphocyte—
associated antigen 4 (CTLA-4) antibody, was compared
with sunitinib in the CheckMate 214 study (Nivolumab
Combined With Ipilimumab Versus Sunitinib in Previ-
ously Untreated Advanced or Metastatic Renal Cell
Carcinoma). In a treatment-naive population of patients
with mRCC, significantly higher response rates and
improved OS were shown with nivolumab plus ipilim-
umab in intermediate- and poor-risk populations. The

combination is already recommended by the European
Association of Urology as a first-line approach for patients
with intermediate- or poor-risk RCC.'"'? Although the
aforementioned developments took place in the meta-
static arena, interest is now focused on applying them
in the adjuvant setting. This review offers a historical
perspective of trials of adjuvant therapy completed in
the cytokine and targeted therapy era, and it outlines the
design and status of ongoing trials of checkpoint inhibi-
tors in the adjuvant setting.

Studies of Adjuvant Therapy During
the Cytokine Era

Before the advent of molecularly targeted therapies,
cytokine-based treatments, such as I[L-2 and IFN-o., were
the standard of care for mRCC." The overall objective
response rate with IL-2 was 14%, with durable responses
observed in approximately 10% of patients." The most
noteworthy disadvantage of IL-2 was an extensive side
effect profile that limited its use to a population of young
patients with good performance status and relatively
limited disseminated disease. IFN-0. was considered the
standard-of-care approach to mRCC for clinical purposes
on the basis of a retrospective analysis of 6 prospective
studies that found an OS of 13 months and a PES of
4.7 months.” The evidence regarding the advantages of
cytokine-based treatments in mRCC offered hope of a
possible benefit from these treatments in the adjuvant set-
ting as well. However, clinical trials did not demonstrate
a benefit from cytokine-based treatments in the adjuvant
setting (Table 1).

Earlier studies with IFN-o yielded negative results.
In a study by Pizzocaro and colleagues, IFN-ol did not
improve 5-year disease-free survival (DFS) and OS in
comparison with placebo in 247 patients with T2 or T3
RCC. DFS and OS rates were 57% and 66%, respectively,
in the IFN-a arm, whereas DFS and OS rates were both
67% in the placebo arm. The difference between the arms
was not statistically significant.'® In a later study, Messing
and colleagues tested a similar approach, with observation
as the control arm. Their study population comprised
a wider range of risk groups. Even though PES and OS
were numerically lower in the IFN-ol arm, no statistically
significant difference was observed (median PFS and OS
with IFN-ol were 2.2 and 5.1 years, respectively, and with
observation were 3 and 7.4 years, respectively)."”

Similar to the adjuvant approach with IFN-q, the
adjuvant approach with IL-2 failed to show benefit. A
single course of high-dose IL-2 was compared with obser-
vation in a small cohort of 69 patients who had locally
advanced (pathologic tumor stage 3b-4 or node positiv-
ity) or metastatic disease following metastasectomy. In
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Table 1. Studies of Adjuvant Therapy for Renal Cell Carcinoma During the Cytokine Era

Primary
Reference Eligibility Accrual | Arms Endpoint Outcome
Pizzocaro pT2 N1-3 MO or 247 IFN-o-2b DES and OS DES rate, 0.57%; OS rate, 66%
et al'® pT3 N0-3 MO rateat 5y
Placebo DFS rate, 67% (P=.86); OS
rate, 66% (P=.11)

Messing et al'” | pT1-2 N1-3 MO or 283 IFN-o Median PFS PES,2.2y; OS, 5.1y

pT3-4 N0-3 MO Observation and median PES, 3y (P=.3); OS, 7.4y

= (P=.33)

Clark et al'® pT3b-4 Nx MO, 69 1L-2 DEFS rate at 2y | DES in LA, 53%; DES in M1,

pTx N1-3 MO, or 40%

pTx Nx M1 Observation DFS in LA, 48% (P=.53); DFS

in M1, 67% (P=.50)

Atzpodien pT3b-4 Nx MO, 203 IL-2 + IFN-o + 5-FU | 2-y DES DES rate, 48%
cral” pTx N1-3 MO, or Observation DES rate, 55% (P=.431)

pTx Nx M1
Aitchison pT3b-4 NO-3 MO or 309 IL-2 + [FN-o + 5-FU | DFSat 3y DES rate, 61.3%
etal” pTx N1-2 M0 Observation DFS rate, 50.4% (P=.23)
Passalacqua pT2-3 NO-3 M0 310 IL-2 + IFN-a. DES rate at 5y | DFS rate, 73%
ecal” Observation DES rate, 73% (P=.44)
Wood etal® | pT1b-4 NO MO or pTx | 818 HSPCC-96 Recurrence Recurrence rate, 38%

N1-2 MO Observation rateat 1.9y Recurrence rate, 40% (P=.5006)
Chamie et al® | pT1b-2 NO MO (grade 864 Girentuximab DFS and OS DFS rate, 53.9%; OS rate,

3-4), atSy 77.9%

pT3-4 NO MO, or Observation DFS rate, 51.6% (P=.74); OS,

pT (any) N1 MO 78.7% (P=.94)

DFS, disease-free survival; 5-FU, 5-fluorouracil; HSPCC, heat shock protein—peptide complex; IFN, interferon; IL, interleukin; LA, locally

advanced disease; M1, metastatic disease; OS, overall survival; y, year(s).

total, 44 patients had locally advanced disease and 25
patients had metastatic disease that had been completely
resected before recruitment. The study was closed earlier
than expected after interim analysis revealed that the pri-
mary endpoint had not been met despite full accrual.’®

The Italian Oncology Group for Clinical Research
presented a study that explored IL-2 in combination with
IFN-o in the adjuvant setting. Although this combination
was not clinically beneficial, the authors hypothesized that
repeated low doses of IL-2 and IFN- over a 5-year period
would stimulate an immune response against recurrence.
Although a separation was seen between the PFS curves
after 5 years, the difference was not statistically signifi-
cant.”” Overall, cytokine-based adjuvant treatment studies
that included various applications of IFN-a. or IL-2 failed
to demonstrate a significant benefit.

Similarly, 2 European studies that randomly assigned
patients with localized RCC to either a combination of
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IL-2, IFN-0., and 5-fluorouracil or to observation failed
to find a benefit in DFS or OS with active treatment.?
Additionally, treatment discontinuation rates were as
high as 35% in the intervention arm owing to high toxic-
ity rates.?!

In addition to the direct application of cytokines
such as IL-2 and IFN-q, vaccine-based treatments were
used in another novel immune-based approach. Vaccine
therapies were investigated in 2 randomized phase 3 adju-
vant studies. In a multicenter study conducted in Ger-
many, 558 patients with pathologic tumor stages 2-3b but
no node involvement or metastasis received an autologous
renal tumor cell vaccine at 4-week intervals following
nephrectomy. The intention-to-treat group, which was
evaluable for the final analysis of results, consisted of 379
patients. The results demonstrated superiority of the vac-
cine therapy over observation in regard to PFS. At 5-year
and 70-month follow-up, the PES rates were 77.4% and
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72% in the vaccine group and 67.8% and 59.3% in the
placebo group, respectively. Thus, the authors concluded
that the autologous vaccine had a beneficial effect in
the setting of RCC adjuvant treatment.”? However, key
points must be taken into account when these results
are interpreted. First, the patient characteristics in the 2
arms were not similar owing to an imbalance between the
proportions of excluded patients across arms. Specifically,
histologic subtypes varied greatly between the arms; the
percentage of patients with clear cell histology was 76%
in the vaccine arm and 68% in the control arm. Although
the results demonstrated the benefits of vaccine therapy
over observation, the differences between the arms limit
the reliability of these results. In a separate study, vaccina-
tion with vitespen (autologous, tumor-derived heat shock
protein—peptide complex 96) failed to reach the primary
endpoint of PFS improvement after 1.9 years of follow-up
and was associated with a recurrence rate of 38% in the
vaccine arm vs 40% in the observation arm.?

Girentuximab, a monoclonal antibody directed
against the protein carbonic anhydrase IX (CAIX), was
assessed in the setting of RCC adjuvant treatment. The
rationale for inhibiting this transmembrane protein was
based on upregulation of the CAZX gene in RCC cells as
a result of a hypoxic environment induced by von Hip-
pel-Lindau gene inactivation. Analysis of the intention-
to-treat population was not revealing in terms of DFS or
OS; DES and OS were better in the subpopulation with
a CAIX score above 200 than in the group with a CAIX
score below 200.* However, the improvement in out-
comes within the subgroup that had a CAIX score above
200 failed to reach statistical significance.”

The results of a comprehensive systematic review and
meta-analysis of randomized controlled trials of vaccine
therapies, conventional immunotherapies, and chemo-
therapy regimens indicated that there is no space for
immune-based treatments in the setting of RCC adjuvant
treatment.*

Results From Adjuvant Studies During
the Targeted Therapy Era

The blockade of tumor angiogenesis via inhibition of sig-
naling in the VEGF pathway is the principal mechanism
of action of molecularly targeted therapies for mRCC. The
discovery of agents directed against angiogenesis resulted
in a significant increase in the survival rates of patients
with mRCC that eventually led to research on targeted
therapies in the setting of RCC adjuvant treatment.
Investigators initially tested sunitinib and sorafenib, then
pazopanib, axitinib, and everolimus. So far, the ASSURE
(sunitinib vs sorafenib vs placebo), S-TRAC (sunitinib
vs placebo), and PROTECT (pazopanib vs placebo)

trials have reported results. SORCE (sorafenib vs placebo),
ATLAS (axitinib vs placebo), and EVEREST (everolimus
vs placebo) have completed accrual, and the results are
expected soon.?’32

ASSURE (Sunitinib Malate or Sorafenib Tosylate in
Treating Patients With Kidney Cancer That Was Removed
By Surgery), which compared sunitinib or sorafenib with
a placebo control, was the first adjuvant study to be
published. Patients in this study were recruited following
nephrectomy if they had high-risk disease, defined as at
least T1b G3-4 NO MO disease or lymph node invasion,
regardless of pathologic tumor stage and grade. A total of
1943 participants were randomly assigned to sunitinib,
sorafenib, or placebo, with stratification according to
histology (clear cell vs non—clear cell), surgical method
(laparoscopic vs open), ECOG performance status (0 vs
1), and recurrence risk (UISS intermediate-high risk vs
high risk). When more than two-thirds of the planned
accrual had been achieved, an interim analysis showed
high rates of drug toxicity and drug discontinuation:
44% and 45% for patients in the sunitinib and sorafenib
arms, respectively. Therefore, the study design was revised
to decrease the starting dose of sunitinib from 50 mg to
37.5 mg daily (4 weeks on, 2 weeks off) and the starting
dose of sorafenib to 400 mg daily for the first 1 or 2 cycles
and to allow titration up to full doses if the lower doses
were well tolerated. A total of 54 weeks of adjuvant treat-
ment was planned; however, post hoc analysis showed the
median duration of treatment with sunitinib or sorafenib
to be 48 weeks.”

After a median follow-up of 5.8 years, the 3 arms
did not differ in regard to the primary endpoint of DFS:
5.8 years for sunitinib, 6.1 years for sorafenib, and 6.6
years for placebo. Additionally, analysis of the subgroup
with clear cell histology did not show a benefit from
adjuvant treatment with either sunitinib or sorafenib.
Moreover, rates of treatment-related adverse events
(AEs) were higher in this study than in earlier studies
of sunitinib or sorafenib in mRCC. Grade 3 or higher
AEs were seen in 63% of patients in the sunitinib arm,
72% of those in the sorafenib arm, and 25% of those in
the placebo arm. Notably, hypertension, fatigue, rash/
desquamation, palmar-plantar erythrodysesthesia, and
diarrhea were the most frequent grade 3 or higher AEs,
with rates of 17%, 17%, 2%, 15%, and 10% in the
sunitinib arm and 16%, 7%, 15%, 33%, and 9% in the
sorafenib arm, respectively.?”’

S-TRAC (A Clinical Trial Comparing Efficacy And
Safety of Sunitinib Versus Placebo For the Treatment of
Patients at High Risk of Recurrent Renal Cell Cancer)
was the second trial examining the use of sunitinib as an
adjuvant agent. In this study, designed to include patients
with locoregional, high-risk, clear cell RCC, participants
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were assigned to either sunitinib (50 mg daily, 4 weeks on
and 2 weeks off, for 1 year) or placebo. As in the ASSURE
trial, high-risk disease was defined according to the UISS
system as tumor stage 3 or higher and/or regional lymph
node metastasis. After a median follow-up of 5.4 years, a
blinded independent central review determined that the
median duration of PFS was 6.8 years in the sunitinib
group and 5.6 years in the placebo group (hazard ratio
[HR], 0.76; 95% CI, 0.59-0.98; P=.03). Additionally, the
PES advantage with sunitinib was more significant in the
specific subset of patients who had a higher risk for recur-
rence (pathologic tumor stage 3, undetermined or absent
nodal involvement, nuclear grade of at least 2, and ECOG
score of at least 1; alternatively, pathologic tumor stage 4,
local nodal involvement, or both). In this group, PFS was
6.2 years in the sunitinib arm vs 4 years in the placebo
arm (HR, 0.74; 95% CI, 0.55-0.99; P<.05). Investigator-
determined DFS was also analyzed; results indicated an
increase in DFS with sunitinib compared with placebo
that failed to reach statistical significance: 6.5 years vs 4.5
years, respectively (HR, 0.81; 95% CI, 0.64-1.02; P=.08).
Grade 3 or higher AEs were seen in 60% of patients in
the sunitinib arm. Diarrthea (3.9%), palmar-plantar
erythrodysesthesia (15%), hypertension (7.8%), fatigue
(4.2%), and nausea (34.3%) were the most frequent AEs.
Although median OS was not reached at the time of the
initial analysis, follow-up analysis, performed by Motzer
and colleagues, identified 67 deaths in the sunitinib arm
vs 74 deaths in the placebo arm.? In light of the PFS ben-
efit with sunitinib, the US Food and Drug Administra-
tion approved 54 weeks of adjuvant sunitinib, as used in
S-TRAC, for high-risk patients following nephrectomy.*
However, the European Medicines Agency discourages
the use of adjuvant sunitinib for patients at high risk for
disease recurrence.®

Certain discrepancies between the 2 studies are
worth mentioning owing to the clinical importance of
the controversial results. Several factors contributed to
the opposing results, including study characteristics,
patient characteristics, and treatment plan. Although
both studies adopted the same hypothesis, they dif-
fered in methodology. ASSURE was the first and largest
study of RCC adjuvant treatment to date, with twice
the sample size of S-TRAC. ASSURE was funded by the
National Cancer Institute and recruited patients in the
United States, whereas S-TRAC was industry-sponsored
and included a multicontinental recruitment popula-
tion. However, a unique feature of S-TRAC is that DFS
was analyzed by a blinded independent central review
committee as well as by investigators. In ASSURE, the
responses were assessed only by investigators, which may
have altered the reliability of the results and overesti-
mated benefit.’

The most prominent discrepancy of possible clinical
significance was the difference between risk for recur-
rence in the 2 studies. The risk for recurrence in the
ASSURE trial was smaller than the risk for recurrence
in S-TRAC. More precisely, the ASSURE trial included
patients with T1b and G3-4 tumors, whereas S-TRAC
focused on a more specific patient population with T3 or
higher tumors. In addition, whereas S-TRAC recruited
only patients with clear cell RCC, ASSURE allowed
patients with all histologic types. Given our knowledge
that clear cell and non—clear cell RCC respond very dif-
ferently to treatment approaches, the heterogeneity of the
histopathologic subtypes included in ASSURE may have
had effects that resulted in the negative outcome of the
study. Haas and colleagues performed a subgroup analysis
of the ASSURE trial in an effort to understand whether
the previously listed factors were responsible for the dif-
ference between the results in the 2 trials. The subgroup
included 1069 patients with clear cell RCC who had pT3,
pT4, or node-positive disease. Again, 5-year PFS rates
were similar across the sunitinib, sorafenib, and placebo
arms (47.7%, 49.9%, and 50.0%, respectively), with no
statistically significant difference observed in the 5-year
OS rates of the groups.”

The level of exposure to sunitinib was higher in
S-TRAC than in ASSURE. As mentioned previously,
participants in the ASSURE trial struggled to tolerate
sunitinib, and 44% of the population discontinued the
drug. Pharmacodynamic and pharmacokinetic studies
in patients with mRCC indicated that a higher level of
exposure to sunitinib was related to better outcomes, such
as longer time to tumor progression and longer OS.%
However, in a subgroup analysis of the ASSURE trial,
DES and OS were assessed according to the quartile of
mean sunitinib exposure per 6-week cycle. No correlation
with quartile of exposure to either sunitinib or sorafenib
was demonstrated for OS and DFS.

One important lesson to learn from ASSURE and
S-TRAC is the importance of standardizing risk groups
among studies. As noted previously, currently used strati-
fication systems are based primarily on tumor pathologic
characteristics and can vary between investigators. In this
new era of precision medicine, the application of genomic
or molecular risk stratification is appropriate in the setting
of RCC adjuvant treatment. Recently, Rini and colleagues
took a step beyond conventional risk stratification strat-
egies by studying the gene signature of clear cell RCC.
After 516 genes had been assessed, the investigators used
the 16 genes most indicative of recurrence to generate
an assay, and stratification by this 16-gene assay was sig-
nificantly representative of recurrence risk, DFS, disease-
specific survival, and OS.® The 16-gene recurrence score
was validated in the S-TRAC population to confirm its
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reproducibility and reliability.* However, the assay was
identified as prognostic, not predictive, in the context
of this study, and the clinical utility of this test has been
called into question.

Most recently, in PROTECT (A Study to Evaluate
Pazopanib as an Adjuvant Treatment for Localized Renal
Cell Carcinoma), a randomized phase 3 study of adjuvant
pazopanib vs placebo after nephrectomy in patients with
localized or locally advanced clear cell RCC, pazopanib
failed to demonstrate a survival advantage over placebo.
The PROTECT investigators recruited patients whose
risk for recurrence was slightly higher than that of the
ASSURE population but slightly lower than that of the
S-TRAC population. Only patients who had clear cell
RCC histology and the following tumor features were
included: pT2 (grade 3-4) NO MO; pT3-4 (any grade)
NO MO; or pT (any) N1 MO. The PROTECT investiga-
tors encountered the same dosing toxicity issues as the
ASSURE investigators. Because the rates of treatment
discontinuation were higher than anticipated, the dose
of pazopanib was decreased from 800 to 600 mg daily,
and the primary endpoint of the study was modified to
examine DFS in the population that received pazopanib
at a dose of 600 mg daily. At the end of approximately 3.5
years of follow-up, the primary endpoint was not met in
the population treated with 600 mg of pazopanib daily
(HR, 0.86; 95% CI, 0.70-1.06; P=.16).”

Of note, analysis of the patient population treated
with 800 mg of pazopanib (n=403) and analysis of the
entire study population favored pazopanib over placebo
in regard to DFS. Pazopanib at 800 mg daily reduced
the relative risk for recurrence or death by 37%. Early
and sustained separation of the Kaplan-Meier curves of
the group that received pazopanib at 800 mg and the
placebo group was apparent. Results suggested a positive
correlation between dose and response in the setting of
RCC adjuvant treatment. Further assessment of patient
blood levels of pazopanib and responses in the PRO-
TECT trial confirmed this correlation. The correlation
was independent of dosing, however, which highlights
the importance of patient-specific pharmacokinetics.*’
The side effect profiles of pazopanib at 800 and 600 mg
were similar, except for higher rates of hypertension
among the patients who received 800 mg. However, the
lack of feasibility of pazopanib at 800 mg had already
been demonstrated, with a low level of tolerability and
high discontinuation rates. Finally, like its predecessors,
PROTECT failed to demonstrate an OS benefit with
adjuvant pazopanib.

As more agents become available as treatment options
for mRCC, they will eventually also be examined in the
adjuvant setting. Many trials of adjuvant antiangiogenic
agents, including SORCE (Sorafenib in Treating Patients

at Risk of Relapse After Undergoing Surgery to Remove
Kidney Cancer), EVEREST (Everolimus in Treating
Patients With Kidney Cancer Who Have Undergone
Surgery), and ATLAS (Adjuvant Axitinib Therapy of
Renal Cell Cancer in High Risk Patients), have already
completed accrual and are expected to provide insight
regarding the efficacy of targeted therapies to decrease
recurrence.’® Of the 3 studies, SORCE and ATLAS
have a unique component of investigating the duration of
adjuvant treatment. Unfortunately, the independent data
monitoring committee stopped the ATLAS trial early at
the last interim analysis owing to its failure to meet the pri-
mary endpoint of DFS. Detailed analysis is forthcoming.
If SORCE does not fall victim to amendments owing to
intolerable side effects, the results of SORCE and ATLAS
have the potential to identify a new roadmap for future
study design. Moreover, future study design may quell
concerns about the possible limitations of inadequate
treatment duration. The most debated question regard-
ing the adjuvant antiangiogenic approach is whether this
mechanism of action will be truly effective against micro-
metastasis. Preclinical animal studies strongly suggest that
VEGF inhibition increases micrometastasis formation
by blocking vascularization."*> This may be the reason
underlying the lack of benefit derived from using targeted
therapies as adjuvant treatment, despite their established
role in the metastatic setting.

When all of the dynamics of adjuvant treatment are
taken into consideration, the utility of adjuvant targeted
therapy is debatable. A large meta-analysis that included
all randomized controlled trials in the setting of RCC
adjuvant treatment highlighted the fact that adjuvant
treatments did not improve OS and were associated with
high rates of AFs.** Gyawali and colleagues conducted
an additional meta-analysis for sunitinib and included
pooled data from the S-TRAC and ASSURE trials.*
Again, results showed no benefit for DFS and potential
harm in terms of OS as well as a statistically significant
increase in the rate of AEs. The importance of OS should
not be overlooked because DFS is not a reliable surrogate
for OS in studies of RCC adjuvant treatment.”

Adjuvant Studies Beyond the Targeted
Therapy Era and Future Directions

Checkpoint inhibitors comprise the third category of
adjuvant treatments for localized RCC. Immunotherapies
are novel monoclonal antibodies that interfere with the
immune escape mechanism of cancer cells and reactivate
T cell-mediated immune responses against tumor tis-
sue. Evidence is increasing of the benefits of either single
(ie, nivolumab; CheckMate 025 [Study of Nivolumab

vs Everolimus in Pre-Treated Advanced or Metastatic
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Table 2. Ongoing Trials of Adjuvant Therapy With Immune Checkpoint Inhibitors in Renal Cell Carcinoma

IMmotion 010% KEYNOTE-564% PROSPER RCC* CheckMate 914%
Sponsor Industry Industry National Cancer Institute | Industry
Design Adjuvant Adjuvant Neoadjuvant + adjuvant | Adjuvant
Comparator Atezolizumab Pembrolizumab Nivolumab Nivolumab + ipilimumab
and mechanism | PD-L1 inhibition PD-L1 inhibition PD-1 inhibition PD-1 inhibition +
of action CTLA-4 inhibition
Arms (1) Atezolizumab 1200 (1) Pembrolizumab 200 (1) Nivolumab (1) Nivolumab 3 mg/kg
mg IV, q3wk for 1y mg IV, q3wk for 54 wk | - neoadjuvant: 240 mg | and ipilimumab 1 mg/kg
(2) Placebo 1200 mg IV, | (2) Placebo 1V, 2wk for 4 wk for 24 wk
3wk for 1y 200 mg IV, q3wk for - adjuvant: 240 mg IV, (2) Placebo for 24 wk
54 wk q2wk for 3 mo then
q2wk for 6 mo
(2) Standard of care:
surgery alone
Current status | Recruiting Recruiting Recruiting Recruiting
Assessment of | Investigator and indepen- | Investigator Investigator Independent review
outcomes dent review facility facility
Planned 664 950 766 800
accrual
Anticipated 2022 2022 2023 2022
completion
date
Eligibility T2 (G4) NO MO T2 (G4) NO MO T2-4 Nx MO T2a (G3-4) NO MO
T3a (G3-4) NO MO T3 (Gx) NO MO Tx N1-2 MO T2b-4 (G any) NO
T3b-4 (G any) NO MO T4 (G any) N0 MO Tx (G any) N1 M0
Tx (G any) N+ MO Tx (G any), N+ M0
M1 no evidence of M1 no evidence of disease
disease
Histology Clear cell with/without | Clear cell with/without | Any histology Clear cell with/without
sarcomatoid features sarcomatoid features sarcomatoid features
Primary DES DFS DES DES
endpoint
Identifier NCT03024996 NCT03142334 NCT03055013 NCT03138512

CTLA-4, cytotoxic T-lymphocyte-associated antigen 4; DFS, disease-free survival; G, grade; 1V, intravenously; mo, months; PD-1, programmed death 1;

PD-L1, programmed death ligzmd 1; q3wk, every 3 weeks; wk, weeks; y, year.

Clear-cell Renal Cell Carcinomal]) or dual (ie, nivolumab
plus ipilimumab; CheckMate 214 [A Study Comparing
the Combination of Nivolumab and Ipilimumab Versus
Placebo in Participants With Localized Renal Cell Car-
cinoma]) checkpoint inhibition in mRCC.'*!? Currently,
4 immunotherapy studies in the adjuvant treatment of
localized and advanced RCC are ongoing (Table 2) and
are to be completed in approximately 5 years.

Studies of the programmed death ligand 1 (PD-L1)
inhibitor atezolizumab (Tecentriq, Genentech) in IMmo-
tion010 and the PD-1 inhibitor pembrolizumab (Key-
truda, Merck) in KEYNOTE-564 use similar approaches,

in which patients who have a high recurrence risk follow-
ing nephrectomy and/or metastasectomy for RCC with
clear cell and/or sarcomatoid histology are randomly
assigned to 1 year of treatment or placebo.*” Notably,
patients who have undergone metastasectomy are eligible
for participation in both studies. In the IMmotion010
trial (A Study of Atezolizumab as Adjuvant Therapy in
Participants With Renal Cell Carcinoma at High Risk of
Developing Metastasis Following Nephrectomy), an inde-
pendent review committee will assess patient outcomes. In
contrast, in the KEYNOTE-564 trial (Safety and Efficacy
Study of Pembrolizumab as Monotherapy in the Adjuvant
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the investigators will assess recurrence.

The third immunotherapy agent being assessed
in this space is nivolumab. The PROSPER RCC trial
(Nivolumab in Treating Patients With Localized Kidney
Cancer Undergoing Nephrectomy) has a unique design;
it is investigating a neoadjuvant plus adjuvant approach
in patients who have clinical stage T2 or higher RCC
or any N+ MO RCC; tumors with any histology are
included. Participants in the intervention arm receive 2
doses of nivolumab before nephrectomy and continue
treatment with nivolumab for 1 year following nephrec-
tomy; patients in the control arm undergo observation.
Neoadjuvant checkpoint inhibition potentiates dormant
antitumor T cells to eradicate both the primary tumor
and micrometastases. Thus, a combined neoadjuvant plus
adjuvant approach will assess whether early T-cell priming
increases the activity and tolerability of adjuvant check-
point inhibition. If so, this approach has the potential to
improve survival, which was not possible with conven-
tional immunotherapies (ie, IL-2).

Dual checkpoint inhibition is being explored
in the CheckMate 914 trial (A Study Comparing the
Combination of Nivolumab and Ipilimumab Versus
Placebo in Participants With Localized Renal Cell
Carcinoma) with nivolumab and ipilimumab (3 mg/
kg and 1 mg/kg, respectively); patients are randomly
assigned to either 6 months of treatment or placebo.”’
Although immunotherapies are less toxic than targeted
therapies, concerns exist about possible toxicities caused
by the combination. A study of the adjuvant treatment
of melanoma that tested the same combination revealed
better DES, but a significant toxicity profile that was
worse than the toxicity profile seen in patients who had
metastatic melanoma treated with the same regimen.”
In the CheckMate 214 trial, the AE rates were similar
in the 2 arms, but treatment was discontinued by 22%
of the patients in the combination arm and 12% of the
patients in the sunitinib arm. Additionally, in Check-
Mate 214, there were 7 treatment-related deaths with
nivolumab and ipilimumab vs 4 deaths with sunitinib.'

Conclusion

As we explore the current data, there is no adjuvant agent
with a proven OS benefit. The DFS benefit of sunitinib,
in the context of the S-TRAC trial, correlated with the
duration of adjuvant treatment, but sunitinib carries a
substantial toxicity profile. On the basis of the amalgam
of studies available to date assessing the adjuvant use of
targeted agents (PROTECT, ASSURE, and S-TRAC), we
should delay the adjuvant use of sunitinib at this time.
Future work should use not just clinical stratification but

also genomic tools to identify those patients at highest
risk for recurrence. Furthermore, multiple trials of immu-
notherapy are emerging; this approach may be superior to
that of adjuvant targeted therapy in terms of toxicity. If
the results of these studies are positive, a new standard of
care will be established.
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