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Abstract: Immunotherapy has proven effective in metastatic renal cell carcinoma (RCC).

The current standard of treatment in localized RCC is partial or complete nephrectomy.
However, after surgery, there is a high recurrence rate and survival rates ranging from

53% to 85% depending on the stage of disease at presentation. Given clinical response to
immunotherapies in metastatic RCC, these therapies are being tested as monotherapy and in
combination with vascular endothelial growth factor receptor tyrosine kinase inhibitors in the
(neoladjuvant setting. Here we describe the current landscape of these treatments in localized

RCC.
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Background

Renal cell carcinoma (RCC) is among the 10 most
common cancers in the United States. About
81,800 new cases will be diagnosed in 2023 and
14890 of patients are likely to die from it.!
Approximately 70% of cases of kidney cancer are
diagnosed at a localized or locally advanced stage,
and nephrectomy or partial nephrectomy is the
standard of care treatment for these patients with
a goal of cure. However, of these, about 25-30%
recur after nephrectomy, with 5-year overall sur-
vival (OS) rates of 81%, 74%, and 53% in patients
with stage I, II, and III diseases, respectively.?-3

To reduce the risk of recurrence, six clinical trials
using adjuvant vascular endothelial growth factor
receptor (VEGFR) tyrosine kinase inhibitors
(TKIs) and mammalian target of rapamycin
pathway (mTOR) inhibitors have been published
— ASSURE (adjuvant sunitinib, sorafenib),
S-TRAC (sunitinib), PROTECT (pazopanib),
ATLAS (axitinib), SORCE (sorafenib), and
EVEREST (everolimus).4® With the exception of
the S-TRAC trial, which met its primary end
point of improved median disease-free survival
(DFES), all other adjuvant trials using targeted
therapy have been negative. Updated analysis of
the S-TRAC trial, however, did not show OS
benefit and due to high toxicity and treatment

discontinuation rates, the use of adjuvant suni-
tinib has not entered clinical practice.®

Given the recent success of immune checkpoint
inhibitors (ICIs) in metastatic RCC, these treat-
ments are now being studied in the (neo)adjuvant
setting for the treatment of localized RCC. The
rationale to use neoadjuvant ICIs stems from the
hypothesis that the intact renal primary could
provide antigen source for an enduring cancer-
specific immune response.!® Here we discuss the
potential role of ICI and highlight the current
known data and future perspectives for neoadju-
vant and adjuvant treatments in localized RCC.

Neoadjuvant trials using single-agent ICl in
localized RCC

Nivolumab. Nivolumab is an IgG4 immunoglobu-
lin that inhibits the programmed cell death-1
(PD-1) receptor.!! Two small single-arm phase II
trials assessed the safety and feasibility of neoad-
juvant nivolumab in high-risk clear cell RCC
(ccRCC).1%13 The first study by Carlo et al
included 18 patients with high-risk ccRCC
defined by a 12-year probability of metastasis
=20% based on a preoperative nomogram.!4
Patients received nivolumab every 2weeks for
four doses, with surgery 7—14 days after the last
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dose. Although the study closed early due to slow
accrual, 17/18 patients received at least three
nivolumab doses and all patients completed sur-
gery without delay, suggesting safety and feasibil-
ity of the treatment approach. Two patients
discontinued nivolumab for immune-related
adverse events (irAEs), and four had surgical
complications as per the Clavien—Dindo classifi-
cation. However, significant responses in the pri-
mary tumor were not seen, with the best response
of stable disease in all patients; the median change
in the largest diameter was +0.85% (-6.2% to
+7.9%). The median 1-year recurrence-free sur-
vival was 82% (95% CI: 65-100%)!? (Table 1).

In a second study by Gorin ez al.,'” high-risk RCC
patients, defined as c¢T2a-T4 Nany MO or
TanyN1MO, received three doses of neoadjuvant
nivolumab.!3 The study met its primary end point
of safety and tolerability. All patients completed
three doses of nivolumab without delay in sur-
gery, and grade 3 toxicity was seen in one patient.
The most common AEs were grade 1 fatigue,
pruritis, and rash. Only two patients developed
grade 3 AEs that include kidney infection and
lymphopenia. None of the patient developed
grade 4 or 5 AE.

Similar to Carlo ez al.’s study above, stable dis-
ease was the best response with a change in the
sum of the project of the two largest perpendicu-
lar diameters of -1.5% (-8.1% to +4.5%).
Interestingly, in one patient, an immune-related
pathologic response was seen in the nephrectomy
specimen. This was characterized by a regression
bed with histologic features of wound healing and
immune infiltration with some remaining residual
viable tumor, suggesting treatment response.!3

Based on the results of these two neoadjuvant
trials, one can conclude that most patients do
not have significant radiographic tumor shrink-
age with 3—4 cycles of neoadjuvant nivolumab,
and this should not be utilized to facilitate a
nephrectomy. However, some patients may have
an immunogenic response that may protect
against future recurrence, and this was in part
attempted to be studied in PROSPER (below).
This is unlike neoadjuvant VEGFR TKI trials
such as that using neoadjuvant cabozantinib and
neoadjuvant axitinib in which an overall response
rate of 31.2% and 30% in the primary tumor was
reported, respectively, and as such may help
facilitate a nephrectomy but would unlikely pro-
tect against future recurrences.1516

Perioperative nivolumab. The PROSPER trial
was a randomized phase III trial comparing peri-
operative nivolumab with observation in RCC
patients undergoing radical or partial nephrec-
tomy.!7 In the investigational arm, one dose of
nivolumab 480mg was administered prior to
surgery with nine adjuvant doses. The study
included 819 high-risk patients defined as =T2
or TanyN+ RCC of any histology planned for
radical or partial nephrectomy. The majority of
cases were cT2 (53%), followed by cT3-4 (47%),
cN1 (17%), and cM1 (4%). Most patients had
clear cell histology (78%), 8% patients had pap-
illary, and 7% had chromophobe histologies.
Select oligometastatic diseases were permitted if
the patient was rendered no evidence of disease
(NED) within 12weeks of nephrectomy (<3
metastases; no brain, bone, or liver). The pri-
mary end point of the study was recurrence-free
survival. Interim analysis for futility at a median
follow-up of 16 months, unfortunately, showed
that the addition of perioperative nivolumab did
not improve recurrence-free survival (HR 0.97
[95% CI: 0.74-1.28], p=0.43) compared to
standard of care surgery. The trial was stopped
early for inefficacy.l® Grade 3-4 AEs were seen
in 20% of patients in the nivolumab arm, while
in the control arm, only 6% of AE were observed.
Treatment-related grade 3-4 AEs were kidney
injury (1% versus 2%), rash (2% versus 0%), and
elevated lipase (4% versus 1%). In addition, there
were 15 (4%) deaths from RCC in the nivolumab
arm and 18 (4%) from RCC in the surgery-alone
arm (Table 1).

The results of this trial need to be interpreted in
light of several factors. First, the study included
patients based on clinical and not pathologic stag-
ing, which very likely led to inclusion of lower
stage patients. In addition, the study also included
non-ccRCC patients. Also, some patients did not
receive planned nephrectomy for unspecified rea-
sons. Out of 404 patients allocated to the
nivolumab arm, 359 received surgery and of 415
patients in the surgery arm, only 387 received
nephrectomy. Based on this result, single-agent
neoadjuvant immunotherapy has no role in
ccRCC at this point.

Neoadjuvant trials using ICl combinations in
localized RCC

Nivolumab/sitravatinib. Sitravatinib is an oral spec-
trum-selective TKI that targets the TAM (TYRO3/
AXI/MERTK) and split (VEGFR2/KIT) family

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

J Kaur, G Patil et al.

"]B1J} 10J3U0D pazIWopuel ‘| )y ‘ewouldied
1192 1eUSI 'QY 1BAIAINS 11BIBA0 ‘S ‘Sjudljed Jo Jaquinu ‘N ‘|BAIAINS 931)-SISBISEIdW ‘SN ‘J03IqIyul Julod ¥23yd aunwiwli ‘|J| ‘{|BAIAINS 931)-}UBAS ‘G4 ‘|BAIAINS 981}-9SEASIP ‘S{(

dnoub ogaoe)d + oAIN
ur syuaned (%1 1) 9%

dn-mon)o4 uelpaw

Josyjuow /g e 3dW g4 ulyuawanoiduw

pue dnoub oAIN + || 10U SEM |BAIAINS jo jutod pua Atewiud ogeoeyd snid Z1G8ELE0LON
ur syuaned (o%eY) €41 99lj-9sessi( )W jou pIg  qewnjoAlN  gqewnuwiidi smd ‘qewnjoalu jueanlpy - |y9] jueanlpy 1Y 11 e'1€ 19 Xog
€ 1doyod uoljeuIquiod
Ul (%9S) G Pue ‘eZ 110yod d1qiseaj e sty
Ul (%8€) € ‘Z 1oyod ul pue suonesyyipow Aiqises) pue Ayajes jo Apnis gewnuwiawaJl)-J0 + qewn)ealnp Apnis wJe 90029LZ0LON
%0 ‘L 1M0Y0d Ul (%L1) L asop oN awodino Auewiud oy wue-9)bulg aAneJadoliad 67  9njesadolad  -91buIs ‘q)  ¢g7e 19 UIBISUIQ
uoissiwad
1ened yum syuaied
payoead jou ale JO Jaquwinu ul jo Apmys wJe G%781YE€E0LIN
%0 SO PuUeS4Quelpay awodino Auewnd ey  wJe-a)bulg gewn)aAe pue giuljixe Juean(peoaN o7 juean[peoaN  9)buig || 41'1e 19 Xxag
SOlIDIXOY
0} anp o bw gg asuodsau anl3dalqo
03 gD Bwpz| wody  awiy uluiod jo juiod Apmis gewn|oAlU wJe 1ZS089€010N
(%0€) 9 paseaJldap 8s0( pus Auewnd o wae-91buig pue qluljeAeJd}is Juean(peoaN Gz jueanfpeoaN  9)buIg || g ueley|
00y pazie2o) ul suoljeulquiod |J] buisn sjewy yuean(pe/yueanipeoan
ogaoeyd
dnoub ogadeld ui (%9z) 03 pededwod Jamo) s4a
o€l pue dnoub ousquiad (%z€) Annuesijiubis ul yJuawanoidwi jo 0gadeld €671 S0LON
ur syuaned (%8¢€) 061  @dudJundad aseasig julod pus Auewnud 19y JueAn(py gewnziolquad jueanlpy %44 JueAn(py 124 12’18 18 S)amod
dnoub ogaoeyd
ui syuaned (%,82) 601 ogaoeyd S4Q ul yuawanoiduwll
pue dnoub ozayy ul SNSJaA SaU021N0 40 awooyno Atewiad ogaoe)d 966%Z0E€010N
syuaned (%ye)GeL  1821una panosduil oN 19suljou pig eanlpy qewnznozaje yueanlpy g4/ eanlpy 1041 ez’ 1819 18d
wJe auoje
AKiabuns ul syusned S43 ul yusawarosdwi 1102
(%2L) 0G PUB W.Ie OAIN 9}Bp 0] SUOIIBDIJIPOW o awo23no Asewiad auoe Awoyoaiydau yum juean(pe pue ‘€10SS0E01ON
ur syuaned (%1 1) 8% asop oN }99W jou piq Auabing  gewnjoalu yuean(pe pue jueanlpeoaN 99/ juean(peoapN 108 ‘11 Lra1e 19 ey
Aynigisesy pue Ayajes jo Apnis Awoyoauydau wJe
(%ll) 2 — awodino Auewrud 1dy  wde-a)bulg 0} Jolud gewn)oAlu Juean(peoapN 8l jueanfpeoaN 91buis | z1'1e 19 0)4B)
Ainigedaioy
sieakz e 900, Pue A}9jeS JO 8W0IN0 Apms Awoyoaaydau wJe 22TGLSTO0LON
%0 'S0 '%1°G8 ‘SHIN Arewud yow Apnyg  wue-9)bulg 0} Jolud gewn)oAlu yuean(peoapN Ll jueanfpeoanN 21buIg ‘| N ERENVINLTS)
00y ut |9] 1usbe-a16uls buisn sielsy jueanlpe/jueanipeoan
9]k uoljenuuodsip suonesjipow jueAn(peoau
juswiead) asop/Aoediyy3 awo021no Alewlld W.Je 043uo) (RERIGTTEYNE T N JiueAn(py aseyd Jeak “aaynuap|

"00Y aaljesadoriad ul sjely jeaIung "L a1qeL

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in

Volume 15

receptor tyrosine kinases, as well as MET. The com-
bination of neoadjuvant sitravatinib and nivolumab
was investigated in a phase II clinical trial in patients
with high-risk RCC with clear cell histology
defined as c¢T2-T3bNOMO (NCT03680521).18
The study included 20 patients who received sin-
gle-agent sitravatinib daily for 2weeks followed by
nivolumab/sitravitinib combination for 4—6weeks.
The primary end point was objective response rate
(ORR) per RECIST 1.1. At a median follow-up of
9.4months after initiation of systemic therapy, in the
17 patients evaluable for efficacy, the ORR was
11.8% in the ITT population, although in a subset
of patients who received a higher dose of sitrava-
tinib, an ORR of 33% was reported. The safety pro-
file of the combination was manageable, with
hypertension being the most common grade 3 tox-
icity seen in six patients and grade 3 deep vein
thrombosis and pulmonary embolism were observed
in one additional patient.!® There were no grade 4
or 5 treatment-related AEs (TRAES). Dose-limiting
toxicities led to a dose de-escalation of sitravatinib in
13 patients.

Avelumab/axitinib. Avelumab is an anti-PDIL-1
inhibitor and axitinib is an inhibitor of VEGFR
1-3, c-KIT, and PDGFR. This trial was a phase II
single-arm trial that investigated 12 weeks of neo-
adjuvant avelumab and axitinib in non-metastatic
high-risk ccRCC (NCTO03341845).1° The study
included 40 patients with high-risk non-metastatic
ccRCC defined as cT1b-T2a grade 4,cT2b-T3a,
grade 3—4, cT3b-T4, and N1. The study met its
primary end point of partial tumor response seen
in 30% of patients. This is consistent with a partial
response of 34.5% seen in the primary kidney
tumor in Javelin 101 study of avelumab/axitinib in
metastatic ccRCC.2° Median primary tumor
downsizing was 20% (0—-43.5%) and median post-
treatment vital tumor presence was 50% (1-
100%). At a median follow-up of 23.5months,
disease recurrence occurred in 13 (32.5%)
patients. One patient had surgery at week 6 for
suspected primary tumor progression (biopsy
related hematoma), one patient developed liver
metastases during neoadjuvant treatment, and
one patient had a delay of surgery due to grade 2
hypothyroidism. There were 13 (32.5%) serious
AEs of which four were related to surgical compli-
cations, one related to avelumab and the rest not
related to study treatment!® (Table 1).

Based on these data, it appears that neoadjuvant
ICI/TKI combinations may allow at least some
tumor shrinkage potentially making surgery

feasible in high-risk patients with locally advanced
disease and those with borderline kidney function
trying to undergo a partial nephrectomy. One
could therefore consider neoadjuvant IO/TKI in
those with a functionally solitary kidney to allow
for a partial nephrectomy, those with locally
advanced (e.g. T4 disease) to facilitate resection,
and those with N+ disease or those with an infe-
rior vena cava (IVC) or higher tumor thrombus.
The number of cycles of neoadjuvant therapy to
administer and the need for adjuvant therapy
remain to be answered. Additional larger trials
with longer follow-up are needed to assess the
safety and efficacy of neoadjuvant IO/TKI in
localized RCC. Ongoing trials using various other
neoadjuvant ICI/TKI combinations in localized
kidney cancer are shown in Table 1.

Adjuvant trials using single-agent ICl in

localized RCC

Atezolizumab. Atezolizumab is a humanized
IgG1 monoclonal antibody that targets PD-1
ligand (PD-L1).2! IMmotion010 was a random-
ized, double-blind phase III clinical trial that
enrolled patients with RCC with a clear cell or
sarcomatoid component and who had a high risk
of metastasis after nephrectomy. Patients with
intermediate- to high-risk RCC were randomized
to receive adjuvant atezolizumab or placebo for
1year. The study included patients with high risk
of recurrence (T2 grade 4,T3a grade 3-4,T3b/c
any grade, T4 any grade, or TxN+ any grade) or
have had complete resection of synchronous/
metachronous metastasis (importantly, the latter
group only included patients who had metastases
more than 12months post-nephrectomy, a group
of patients with generally more indolent biology).
The primary end point of study was DFS.22

In the atezolizumab group, 255 (65%) of the
patients completed the full 16 cycles or 1year of
trial treatment; 135 (35%) patients discontinued
treatment due to disease relapse (13%), AE
(12%), withdrawal by patient (5%), other reasons
(4%), physician decision (1%), or death (<1%).
In the placebo group, 274 (72%) of the patients
completed the full 16 cycles or 1year of trial treat-
ment; 109 (29%) patients discontinued treatment,
due to disease relapse (16%), other reasons (7%),
withdrawal by patient (3%), AE (3%), physician
decision (<1%), or death (<1%). Grade 3—4 AEs
occurred in 27% of patients in the atezolizumab
group and 21% in the placebo group. The grade 5
AE occurred in < 1% in both groups, unrelated to
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the treatment. The most common grade 3—4 AEs
were hypertension observed in 2% versus 15% of
patients, hyperglycemia (3% versus 2%), and diar-
rhea (1% wversus 2%) in the atezolizumb group ver-
sus placebo, respectively.?? In addition, 18% of
patients who received atezolizumab and 12% who
received a placebo had a severe AE. There were
no treatment-related deaths.

Unfortunately, the study did not meet its primary
end point of investigator-assessed DFS in the
intention-to-treat population with a median DFS
of 57.2months in the atezolizumab arm wversus
49.5 months in the placebo arm [HR 0.93 (0.75,
1.15); p=0.495].2¢ OS analysis is not mature.

Pembrolizumab. Pembrolizumab is a humanized
monoclonal IgG4 antibody, and like nivolumab, it
is also a PD-1 inhibitor?> Unlike nivolumab and
atezolizumab, adjuvant pembrolizumab has
shown a DFS benefit based on KEYNOTE-564.
This was a randomized phase III double-blind
clinical trial in which 994 post-nephrectomy
patients with clear cell or sarcomatoid differentia-
tion RCC histology were randomized to adjuvant
pembrolizumab versus placebo for 1year.26 These
patients had intermediate to high (pT2 grade 4 or
pT3 any grade), high-risk (pT4 or N+), and met-
astatic NED disease.

The most common grade 3 AEs in pembroli-
zumab group were fatigue (1%), diarrhea (1.6%),
and skin rash (0.8%), and no grade 4 or 5 AE was
observed in both placebo and pembrolizumab
group. The median number of cycles received in
both groups was 17. In the pembrolizumab group,
61.1% of the patients completed the full 17 cycles
of trial treatment and in the placebo group, 73.6%
of the patients completed the full 17 cycles.

At a median follow-up of 24 months, the DFS
was 77.1% wersus 68.1% (HR=0.68, 95% CI:
0.53-0.87; p=0.0010) which was maintained at
30-month follow-up as well (HR 0.63, 95% CI:
0.50-0.80; p<<0.0001).26 Secondary end points
such as distant metastasis-free survival, time to
first subsequent anticancer therapy, and time of
second progression were also improved in the
pembrolizumab arm in a recent update.?’” Based
on these data, on 17 November 2021, the Food
and Drug Administration approved adjuvant
pembrolizumab for patients with high-risk RCC.

The discrepancy in clinical benefit with adjuvant
pembrolizumab versus other agents may be related

to differences in recruited patients in each study.
For example, there were non-clear RCC patients
in IMmotion010 (7%) and PROSPER (22%) but
none in KN-564. Patients with non-ccRCC, in
general, have a poorer prognosis than ccRCC
patients. In addition, 14% of patients in
IMmotion010 were M1 NED wersus 6% in
KN-564 and 3% in PROSPER. M1 NED patients
clearly have a less favorable prognosis than MO
patients. The definition of M1 NED was different
between KN-564 and IMmotion010. In KN-564,
M1 NED was defined as complete resection of
oligometastases synchronous or within 1year of
nephrectomy. In IMmotion010, M1 NED was
defined as NED with synchronous disease or
metachronous metastatic disease with recurrence
occurring more than 12months after initial
nephrectomy. This could indicate that the M1
NED patients in IMmotion010 may have more
indolent disease compared to KN-564.

Another possible factor could be that in the con-
trol group of KN-564, only 59 (36%) of 166
patients received immunotherapy at the time of
recurrence. However, this was also seen in
IMmotion010 in which only about 12% patients
in the placebo arm received subsequent immuno-
therapy. Another possible factor is censoring
imbalance.?8 In KN-564, a higher rate of patients
in the pembrolizumab arm were censored com-
pared to the placebo group. Such imbalances were
not found in IMmotion010 and CheckMate-914.
Upon performing a modified time-to-treatment
failure sensitivity analysis in KN-564, in which
individuals censored in excess were modeled as
events, the DFS between the two arms lost statis-
tical significance.?® Pembrolizumab may also be a
superior PD-1/PD-L1 axis agent compared to
atezolizumab or nivolumab.

In addition, the toxicity of pembrolizumab in
KN-564 should also be considered. Immune-
mediated AE occurred in 174 (36%) of patients
in the pembrolizumab arm in KN-564 and grade
3+ immune-mediated AE occurred in 8.6% of
the patients who received pembrolizumab and in
0.6% of those who received placebo. A total of 37
(8%) patients in the pembrolizumab arm experi-
enced irAEs compared to three (1%) patients in
the placebo arm. About 21% patients discontin-
ued treatment due to toxicity.2?

Recently, a meta-analysis of the randomized phase
III trials of perioperative treatment with anti-
PD-1/PD-L1 agents or anti-PD-1/anti-CTL4 in
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combination was conducted. High-grade AEs were
2.6 times more frequent in the immunotherapy
arm (OR: 2.64, 95% CI. 1.54-4.68; p=0.001)
while high-grade TRAEs were eight times more fre-
quent in the experimental arm (OR: 8.60, 95% CI:
3.23-22.91; p=0.001).2° Similarly, in a living net-
work meta-analysis which included 8480 patients
from eight randomized clinical trials, pembroli-
zumab (pembro; rank 1) was associated with
improved DFS when compared to atezolizumab
(atezo; rank 6; hazard ratio: 0.68; 0.49-0.93), and
nivolumab—ipilimumab (nivo/ipi; rank 5; 0.68;
0.48-0.97). However, no statistically significant
difference was observed between pembrolizumab
and atezolizumab for OS (0.53; 0.28-1.01).3°
These meta-analyses are based on published
abstracts, and peer-reviewed publications are pend-
ing. Given the conflicting data supporting the use
of adjuvant immunotherapy, clinicians eagerly
await the OS data of KN-564 before fully adopting
adjuvant pembrolizumab in clinical practice.

Adjuvant trials using ICl combinations in

localized RCC

Durvalumab/tremelimumab. Durvalumab is a
monoclonal antibody that inhibits PD-LI,
whereas tremelimumab is a cytotoxic T-lympho-
cyte antigen 4 blocker that results in immune
activation.3:32  Durvalumab, in combination
with tremelimumab, is being studied in the peri-
operative setting in RCC to evaluate the clinical
benefit.

In a phase Ib trial, patients with radiographic evi-
dence of high-risk localized RCC (clinical stage
T2b-4 and/or N1, MO disease) received periop-
erative durvalumab or durvalumab + tremeli-
mumab administered at various schedules
(NCT02762006).33 At interim analysis with 29
enrolled patients, there were no treatment-related
delays or surgical complications. However, there
was a >40% discontinuation rate and given
higher than expected irAEs, the study was
suspended.

Durvalumab/tremelimumab is also being studied
in an ongoing multi-arm multistage platform trial
(RAMPART), in which high-risk RCC patients
were randomized to observation versus durvalumab
for 1year or durvalumab + tremelimumab for two
doses followed by durvalumab therapy for a total
of 1-year therapy. The co-primary outcomes are
DEFES and OS34 (Table 2).

Ipilimumab/nivolumab. CheckMate 914 was a
phase III randomized placebo-controlled trial
studying the role of adjuvant nivolumab and
nivolumab + ipilimumab in patients with local-
ized RCC with predominant clear cell histology at
high risk of relapse after nephrectomy.3> Patients
with predominantly clear cell histology, pT2a
(grade 3 or 4), any grade T2b-T4NOMUO, or N1
disease were eligible. In part A of the study, 816
patients were randomized 1:1 to 6months of
adjuvant nivolumab + ipilimumab versus placebo.
Nivolumab 240mg was administered every
2weeks for 12 doses with ipilimumab 1mg/kg
every 6 weeks for 4 doses. In part B, patients were
randomized 1:1:2 to receive nivolumab + ipilim-
umab, placebo, or nivolumab + placebo.

Results of part A were recently reported.3® At a
median follow-up of 37 months, unfortunately,
the primary end point of DFS was not met with
HR0.92 (95% CI:0.71-1.91; p=0.53).3” Median
DFS was not reached with the combination and
50.7 months with placebo. Due to a hierarchical
study design, no OS analysis will be conducted.

Of note, the treatment was associated with signifi-
cant toxicity with 43% patients not completing the
combination treatment and 33% discontinuing it
due to toxicity.?” In the nivolumab plus ipilimumab
group, 230 (57%) of 404 patients completed all
cycles of nivolumab and 266 (66%) of 403 patients
completed all cycles of ipilimumab. Grade 3 or 4
toxicity occurred in 115 (28%) patients treated
with nivolumab plus ipilimumab and 8 (2%)
patients treated with placebo. Four deaths (1% of
treated patients in the nivolumab plus ipilimumab
group) were attributed to treatment with nivolumab
plus ipilimumab and were due to cardiac arrest,
immunotherapy-induced diarrhea or colitis, aortic
dissection, ischemic cerebral infarction, or pulmo-
nary embolism, and drug-induced myocarditis (in
one patient each). There were no deaths attributed
to treatment with placebo.

Based on the above data, it appears that the risk—
benefit ratio of ICI/ICI combination therapy
seems to favor the former and it is unlikely to
enter clinical practice.

Discussion

VEGFR TKIs and ICI form the cornerstones of
treatment in patient with metastatic RCC. These
agents have now been tested in the (neo)adjuvant
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Table 2. Ongoing clinical trials in ccRCC with perioperative immunotherapy.

Identifier, year Adjuvant/ Phase N Intervention Primary Recruitment
neoadjuvant outcome status
Trials with ICI/TKI combinations
NCT05319015, 2022 Neoadjuvant |l 30 Pembrolizumab + lenvatinib Disease control Not yet
rate recruiting
NCT05485896, 2022 Neoadjuvant |l 20 Pembrolizumab + lenvatinib Overall response  Recruiting
rate
NCT04393350, 2020 Neoadjuvant Il 17 Pembrolizumab + lenvatinib Overall response  Recruiting
rate
NCT04995016, 2021 Neoadjuvant |l 18 Pembrolizumab + axitinib Major Pathologic ~ Not yet
(PANDORA) Response recruiting
NCT05148546, 2021 Neoadjuvant |l 69 Nivolumab versus Pathological Recruiting
(NESCIO) nivolumab + ipilimumab response rate
versus nivolumab + relatlimab
NCT04385654, 2020 Neoadjuvant |l 30 Toripalimab + axitinib Major Pathologic ~ Unknown
Response
NCT03341845, 2017 Neoadjuvant Il 40 Avelumab + axitinib Rate of partial Recruiting
remission
NCT05172440, 2021 Neoadjuvant |l 20 Tislelizumab + axitinib Overall response  Not recruiting
rate
Trials with ICI/ICI combinations
NCT03288532, 2020 Adjuvant ] 1750 Durvalumab * tremelimumab DFS and 0S Recruiting
(RAMPART)
NCT04028245, 2019 Neoadjuvant | 14 Sparta[]zumab+canakinumab Fea5|b|l|ty Recruiting
(SPARC-1)
Trials with other ICl combinations
NCT05239728, 2022 Adjuvant [ 1600 Pembrolizumab + belzutifan/ DFS Recruiting
(LITESPARK-022) placebo
NCT05024318, 2021 Neoadjuvant | 26 SABR = pembrolizumab Major pathologic ~ Recruiting

(NAPSTER)

response

ccRCC, clear cell renal cell carcinoma; DFS, disease-free survival; ICl, immune checkpoint inhibitors; OS, overall survival; TKI, tyrosine kinase

inhibitor.

setting for high-risk localized RCC with the goal
of attaining primary tumor response, reducing
recurrence, and improving long-term oncologic
outcomes. In addition to shrinking the primary
tumor and enabling nephron-sparing surgeries,
administering neoadjuvant ICIs may also theo-
retically offer an enduring immune response given
the presence of antigens from the intact primary.

The results of the single-agent CPI studies dis-
cussed above suggest that while single-agent anti-
PD-1 therapy is safe and feasible to administer in
the neoadjuvant setting, it is not associated with
significant tumor shrinkage, limiting its use in
patients with bulky disease and borderline kidney
function where the goal is to reduce the tumor

size. In this setting, the use of neoadjuvant ICl/
TKI combinations attains this goal more often,
based on a primary tumor response rate of about
30-35%, similar to the metastatic setting.
Whether the use of neoadjuvant ICI/TKI corre-
lates with long-term DFS or OS benefit is not yet
known.

In the adjuvant setting, while DFS is a mean-
ingful end point supported by the Federal
Drug Administration and European Medical
Association, the treatment and associated toxici-
ties are more acceptable to patients and physi-
cians if associated with an OS benefit and are
consistent between similar agents. This was evi-
dent in the S-TRAC trial using adjuvant sunitinib
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which showed a DFS but no OS benefit, and
although FDA approved for adjuvant use, is rarely
utilized. Trials using adjuvant nivolumab and
atezolizumab have not shown a DFS benefit, sim-
ilar to ICI/ICI combinations used in the periop-
erative setting which have also been associated
with significant toxicities and treatment discon-
tinuation. While the DFS benefit of pembroli-
zumab was maintained at longer follow-up, in the
background of several other negative adjuvant
clinical trials, clinicians await OS data to enthusi-
astically recommend adjuvant pembrolizumab to
patients. In addition, results of part B of the
CM-914 trial comparing adjuvant nivolumab to
placebo are also awaited. In the meantime, adju-
vant pembrolizumab is a reasonable option for
patients with high-risk RCC, after a shared deci-
sion-making discussion.

Several questions remain to be answered in this
field. Do patients responding to neoadjuvant ICI/
TKI therapy need additional treatment after sur-
gery? What is the recommended duration of adju-
vant therapy assessing the outcomes of patients
who discontinued pembrolizumab early due to
toxicity in the KEYNOTE-564 study would be
informative? Do patients respond to these thera-
pies when rechallenged the metastatic setting?
What is the role of newer therapies such as HIF-2
alpha-based therapies in the adjuvant setting?
Few patients with non-ccRCC were included in
these perioperative clinical trials and further work
is needed for these patients. In addition, there is a
need to develop biomarkers to predict the need
for adjuvant therapies.

When discussing adjuvant treatment options with
a patient with high-risk RCC, clinicians should
discuss the available data that support the use of
adjuvant ICI as well as outline the unanswered
questions which will be answered over time. Until
we have answers to these important questions, the
decision to administer adjuvant immunotherapy
may be an individualized decision.

Conclusion

In conclusion, the use of neoadjuvant and adjuvant
therapy in high-risk localized RCC is being actively
investigated, with the aim of achieving a primary
tumor response, reducing recurrence, and improv-
ing long-term oncologic outcomes. Neoadjuvant
ICIs may offer an enduring immune response and
enable nephron-sparing surgeries, but single-agent
anti-PD-1 therapy is not associated with significant

tumor shrinkage, limiting its use in patients with
bulky disease and borderline kidney function.
Neoadjuvant ICI/TKI combinations may be a
more effective option in this setting, but their
impact on long-term DFS and OS is yet to be
determined. In the adjuvant setting, while DFS is a
meaningful end point, clinicians await OS data to
enthusiastically recommend adjuvant pembroli-
zumab to patients. Clinicians should discuss the
available data with patients and outline the unan-
swered questions to make an informed decision on
the individualized use of adjuvant immunotherapy.
Further research and the development of biomark-
ers are needed to address these questions and
improve outcomes for patients with RCC.
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