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ABSTRACT

Background Patients with advanced renal cell carcinoma
with sarcomatoid features (SRCC) have a poor prognosis
and limited therapeutic options. First-line nivolumab plus
ipilimumab (NIVO-+IPI) provided efficacy benefits over
sunitinib (SUN) in patients with intermediate/poor-risk
SRCC at 42 months minimum follow-up in the phase 3
CheckMate 214 trial. In this exploratory post hoc analysis,
we report clinical efficacy of NIVO+IPI in sRCC after a
minimum follow-up of 5 years.

Methods In CheckMate 214, patients with clear cell
advanced RCC were randomized to NIVO 3mg/kg plus

IPI 1 mg/kg every 3 weeks (four doses), then NIVO 3mg/
kg every 2 weeks versus SUN 50 mg once daily (4 weeks;
6-week cycles). Randomized patients with SRCC were
identified via independent central pathology review of
archival tumor tissue or histological classification per

local pathology report. Overall survival (0S), as well as
progression-free survival (PFS) and objective response rate
(ORR) per independent radiology review using Response
Evaluation Criteria in Solid Tumors V.1.1, were evaluated in
all International Metastatic Renal Cell Carcinoma Database
Consortium intermediate/poor-risk SRCC patients and by
baseline tumor PD-L1 expression level (>1% vs <1%).
Safety outcomes are reported using descriptive statistics.
Results In total, 139 patients with intermediate/
poor-risk SRCC were identified (NIVO+IPI, n=74; SUN,
n=65). At 5 years minimum follow-up, more patients
remained on treatment with NIVO+IPI versus SUN (12%

vs zero). Efficacy benefits with NIVO+IPI versus SUN were
maintained with median OS of 48.6 vs 14.2 months (HR
0.46), median PFS of 26.5 vs 5.5 months (HR 0.50), and
ORR 60.8% vs 23.1%. In addition, median duration of
response was longer (not reached vs 25.1 months), and
more patients had complete responses (23.0% vs 6.2%)
with NIVO+IPI versus SUN, respectively. Efficacy was
better with NIVO+IPI versus SUN regardless of tumor PD-
L1 expression, but the magnitude of 0S, PFS, and ORR
benefits with NIVO+IPI was greater for sSRCC patients with
tumor PD-L1 >1%. No new safety signals emerged in
either arm with longer follow-up.

Conclusions Among patients with intermediate/poor-risk
SRCC, NIVO+IPI maintained long-term survival benefits and
demonstrated durable and deep responses over SUN at

,' Sabina Signoretti,* Toni K Choueiri
./ Saby George,® Thomas Powles,® Frede Donskov,'°
,'2 Saurabh Gupta,'® Chung-Wei Lee,™

,* David F McDermott,>*®

minimum follow-up of 5 years, supporting NIVO+IPI as a
preferred first-line therapy in this population.
Trial registration number NCT02231749.

INTRODUCTION

Sarcomatoid differentiation is an aggressive
histological growth pattern that is detected
in 5% of renal cell carcinomas (RCCs),
including 15%-20% of advanced disease.'
Patients with sarcomatoid RCC (sRCC) have
poor prognosis and a longstanding unmet
medical need for safe and effective thera-
peutic options.”® Recently, progress has been
made to improve treatment modalities for
SRCC with the introduction of immune check-
point therapy.* The use of anti-programmed
death 1 (PD-1)/programmed death-ligand
1 (PD-L1) agents alone or in combination
with anti-vascular endothelial growth factor
(VEGF) or anti-cytotoxic T lymphocyte anti-
gen-4 (CTLA-4) agents has led to improved
efficacy and survival outcomes in sRCC,
reporting objective response rates (ORRs)
ranging from 47% to 61% with combination
regimens.”™ Such outcomes are a significant
improvement from cytotoxic chemotherapies
and molecular targeted agents (eg, VEGF
signaling inhibitors, mTOR inhibitors), with
historical ORRs ranging from 11% to 26%
and very few complete responses (CRs).'
However, there are limited data on long-term
outcomes in patients with sSRCC treated with
immune checkpoint therapy.”™ !

In the phase 3 CheckMate 214 trial,
nivolumab plus ipilimumab (NIVO+IPI)
showed substantial long-term survival bene-
fits and antitumor activity over sunitinib
(SUN) in patients with sRCC and Interna-
tional Metastatic Renal Cell Carcinoma Data-
base Consortium (IMDC) intermediate/poor
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(I/P)-risk disease. With minimum follow-up of 42 months,
patients treated with NIVO+IPI had an ORR of 60.8% vs
23.1% with SUN; CRs were observed in 18.9% vs 3.1%,
respectively.” On the basis of these results, the Society
for Immunotherapy of Cancer recommended NIVO+IPI
combination immunotherapy as a firstline treatment
option for patients with sRCC."* Here, we present long-
term results in patients with sSRCC from CheckMate 214
after minimum follow-up of 5 years.

METHODS

CheckMate 214 was a global, multicenter, open-label,
randomized phase 3 trial. Study design details were
published previously.” ' Briefly, adults with treatment-
naive advanced RCC (aRCC) with a clear cell component
were randomized 1:1 to intravenous NIVO 3mg/kg and

IPI 1 mg/kg every 3 weeks (four doses), followed by NIVO
3mg/kg every 2 weeks or oral SUN 50 mg once daily (4
weeks on and 2 weeks off; 6-week cycles). Randomized
patients were stratified by geographical region and IMDC
risk (favorable (0); intermediate (1-2); poor (3-6)). This
post hoc, exploratory analysis reports long-term, 5-year
minimum follow-up in the subpopulation of patients
with IMDC I/P-risk sRCC. Patients with favorable-risk
sRCC were not included in this analysis as CheckMate
214 focused primarily on I/P-risk disease and only six
favorable-risk sRCC patients were identified within the
intention-to-treat population.

This analysis identified aRCC patients with sarcoma-
toid histology via two distinct methodologies: central
pathology review, which allowed for analysis of archived
patient tissue samples, and local pathology reports, which

Table 1 Select baseline demographic and disease characteristics

All patients with I/P risk®

Patients with I/P-risk sRCC®

NIVO+IPI SUN NIVO+IPI SUN

Characteristic* (N=425) (N=422) (n=74) (n=65)
Median age (range), years 62 (26-85) 61 (21-85) 58 (35-84) 61 (39-79)
Sex, n (%)

Male 314 (74) 301 (71) 55 (74) 48 (74)

Female 111 (26) 121 (29) 19 (26) 17 (26)
IMDC prognostic score, n (%)

Intermediate (1-2) 334 (79) 333 (79) 54 (73) 48 (74)

Poor (3-6) 91 (21) 89 (21) 20 (27) 17 (26)
Region, n (%)

USA 112 (26) 111 (26) 34 (46) 19 (29)

Canada/Europe 148 (35) 146 (35) 20 (27) 29 (45)

Rest of the world 165 (39) 165 (39) 20 (27) 17 (26)
Prior nephrectomy, n (%) 341 (80) 319 (76) 66 (89) 54 (83)
No of sites with target/nontarget lesions,t n (%)

1 90 (21) 84 (20) 15 (20) 16 (25)

>2 335 (79) 337 (80) 59 (80) 49 (75)
Most common sites of metastasis,$§ n (%)

Lung 294 (69) 296 (70) 58 (78) 50 (77)

Lymph node 190 (45) 216 (51) 36 (49) 36 (55)

Bonef| 95 (22) 97 (23) 16 (22) 13 (20)

Liver 88 (21) 89 (21) 10 (14) 8(12)
Quantifiable tumor PD-L1 expression, n (%) n=384 n=392 n=71 n=62

<1% 284 (74) 278 (71) 35 (49) 29 (47)

>1% 100 (26) 114 (29) 36 (51) 33 (53)

*Information shown in the table is based on data collected with the use of an interactive voice-response system.
1The number of target or nontarget lesions at baseline was not reported for one patient in the SUN group.

FPatients may have lesions at more than one site.
§Includes both target and nontarget lesions.
flincludes bone with and without a soft-tissue component.

IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; I/P, intermediate/poor; NIVO+IPI, nivolumab plus ipilimumab; PD-
L1, programmed death ligand 1; sRCC, sarcomatoid renal cell carcinoma; SUN, sunitinib.
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reduced the risk of identifying false negatives due to
limited tissue availability for central review (online supple-
mental figure SI1). The percent of tumor area with sarco-
matoid differentiation was independently assessed by
three pathologists blinded to patient outcomes; discrep-
ancies were resolved by consensus review. Sarcoma-
toid differentiation per independent central review was
defined by criteria discussed at the International Society
of Urological Pathology 2012 Consensus Conference."
Randomized patients who demonstrated any percent of
sarcomatoid histology by either method were identified
as sRCC.

Outcomes in patients with IMDC I/P-risk sSRCC were
exploratory, and not prespecified in the trial protocol.
Overall survival (OS), as well as progression-free survival
(PFS) and ORR by independent radiology review
committee using Response Evaluation Criteria in Solid
Tumors V.1.1, were evaluated. Outcomes were also
assessed according to baseline tumor PD-L1 expression
level (21%vs <1%) in IMDC I/P-risk sSRCC patients. Base-
line tumor PD-L1 expression was determined at a central
laboratory using the Dako PD-L1 IHC 28-8 pharmDx
assay. Safety was assessed in all treated IMDC I/P-risk
sRCC patients. Treatment-free interval (TFI) was defined
as the time between protocol therapy discontinuation and
subsequent therapy initiation or last known date alive.
Statistical analysis for this exploratory subgroup follows
the overall trial methodology, as described.”?

RESULTS

Patients

In total, 1096 patients with aRCC were randomized in
CheckMate 214 (NIVO+IPI, n=550; SUN, n=546)."
Of the 847 randomized patients with I/P-risk disease
(NIVO+IPI, n=425; SUN, n=422), 139 (16.4%) were iden-
tified with sarcomatoid histology (74 in the NIVO+IPTarm
and 65 in the SUN arm) and included in this analysis.
Among all the 139 I/P-risk sSRCC patients, 73 (98.6%) out
of 74 patients in the NIVO+IPI group and all 65 (100%)
in the SUN group received treatment. Baseline demo-
graphic and disease characteristics in the subgroup of
patients with I/P-risk sSRCC were largely similar between
treatment arms and in comparison with the general I/P-
risk study population in the NIVO+IPIarm (table 1); of
note, a higher proportion of I/P-risk sSRCC patients in the
NIVO+IPTarm had baseline tumor PD-L1 expression 21%
versus all patients with I/P-risk disease (50.7% vs 26.0%).
In addition, a greater proportion of patients with sRCC
had lung metastases at baseline and a smaller proportion
had liver metastases compared with the general study
population with I/P-risk disease.

At time of the database lock (February 24, 2021), the
minimum study follow-up was 5 years for the subpopu-
lation of patients in CheckMate 214 with I/P-risk sRCC
(median, 5.6 years). The median duration of therapy
(quartile (Q) QI1-Q3) in patients with I/P-risk sSRCC was
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Figure 1 Kaplan-Meier plot of OS in (A) all patients with

I/P risk and by tumor PD-L1 expression (B) >1% or (C) <1%.
Symbols represent censored observations.
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Figure 2 Kaplan-Meier plot of PFS per independent radiology review committee in (A) all patients with I/P risk and by tumor
PD-L1 expression (B) >1% or (C) <1%. Symbols represent censored observations. PFS, progression-free survival.
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7.9 (2.1-28.1) months in the NIVO+IPIarm and 4.7 (2.3—
8.5) months in the SUN arm. Of all treated patients, 9 of
73 (12%) in the NIVO+IPIarm versus zero of 65 in the
SUN arm remained on treatment. The primary reason for
discontinuation was disease progression, observed in 27
of 73 (37.0%) treated patients in the NIVO+IPIarm and
46 of 65 (70.8%) in the SUN arm (online supplemental
figure S2).

Efficacy in patients with IMDC I/P-risk SRCC

Survival benefit with NIVO+IPI versus SUN was main-
tained in patients with I/P-risk sSRCC with minimum
follow-up of 5 years. Median OS (95% CI) was 48.6 (25.2
to not estimable (NE)) months with NIVO+IPI vs 14.2
(9.3 to 22.9) months with SUN; HR for death was 0.46
(95% CI 0.29 to 71; p=0.0004; figure 1A). Median PFS
(95% CI) was also longer with NIVO+IPI versus SUN:
26.5 (7.2-NE) months vs 5.5 (4.1 to 6.9) months; HR
for disease progression or death was 0.50 (95% CI 0.32
to 0.80; p=0.0036; figure 2A). In addition, patients had
higher ORR (95% CI) with NIVO+IPI versus SUN (60.8%
(48.8% to 72.0%)) vs 23.1% (95% CI 13.5% to 35.2%);
p<0.0001), with more ongoing responses (66.7% vs
40.0%) and CRs (23.0% vs 6.2%), respectively (table 2).
Median duration of response (95% CI) was longer with
NIVO+IPI versus SUN (not reached (22.5 to NE) months
vs 25.1 (7.2 to 60.4) months). The probability of response
at b years was 63% with NIVO+IPI vs 19% with SUN.

Outcomes in patients with IMDC I/P-risk sRCC by baseline
tumor PD-L1 expression level

NIVO+IPI continued to demonstrate efficacy benefits over
SUN, regardless of tumor PD-L1 expression level at this
long-term follow-up. In all patients with sSRCC and evalu-
able baseline tumor PD-L1 expression >1% (NIVO+IPI,
n=36; SUN, n=33), median OS (95% CI) was not reached
(29.9 to NE) months with NIVO+IPI vs 20.9 (9.3 to 41.2)
months with SUN; HR for death was 0.40 (0.19 to 0.84;
p=0.0143; figure 1B). Median OS among patients with
sRCC and evaluable baseline tumor PD-L1 expression
<1% (NIVO+IPI, n=35; SUN, n=29) was 40.4 (18.5 to
NE) months with NIVO+IPI vs 13.8 (5.5 to 20.3) months
with SUN; HR for death was 0.42 (0.22 to 0.78; p=0.0049;
figure 1C). Median PFS (95% CI) in patients with baseline
tumor PD-L1 expression 21% with NIVO+IPI versus SUN
was not reached (9.1 to NE) months vs 5.6 (2.8 to 6.9)
months (figure 2B), and the median PFS among patients
with baseline tumor PD-L1 expression <1% was 9.0 (3.3 to
47.0) months with NIVO+IPI vs 5.4 (4.0 to 17.0) months
with SUN (figure 2C). Furthermore, the ORR among
patients with tumor PD-L1 expression >1% was 69.4%
with NIVO+IPI vs 24.2% with SUN; of these, 25.0% (9 of
36) vs 9.1% (3 of 33) of patients had CRs, respectively. For
patients with baseline tumor PD-L1 expression <1%, the
ORR for NIVO+IPI versus SUN was 54.3% vs 20.7%. Of
these patients, 22.9% (8 of 35) treated with NIVO+IPIand
3.4% (1 of 29) treated with SUN had CRs (table 2).
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Safety

Any-grade treatmentrelated adverse events (AEs)
occurred in 71 of 73 (97.3%) vs 63 of 65 (96.9%) patients
treated with NIVO+IPI versus SUN, respectively (online
supplemental table SI1). Grades 3-4 treatmentrelated
AEs occurred in 36 of 73 (49.3%) vs 29 of 65 (44.6%)
patients, respectively. Treatmentrelated AEs leading
to discontinuation occurred in 16 (21.9%) patients in
the NIVO+IPIarm and eight (12.3%) patients in the
SUN arm. Treatmentrelated select AEs (potentially
immune-mediated) were less frequent in the pulmo-
nary (NIVO+IPI, 9.6%; SUN, 0%) and renal (NIVO+IPI,
12.3%; SUN, 6.2%) categories, yet more common with
regard to any-grade skin-related events (NIVO+IPI, 53.4%;
SUN, 41.5%), any-grade gastrointestinal-related events
(NIVO+IPIL, 24.7%; SUN, 36.9%), any-grade hepatic-
related events (NIVO+IPL, 21.9%; SUN, 10.8%), and any-
grade endocrine-related events (NIVO+IPI, 37.0%; SUN,
18.5%). One treatmentrelated death, reported previ-
ously, occurred in a patient with I/P-risk sRCC treated
with NIVO+IPI”; no deaths were reported among patients
with I/P-risk sSRCC treated with SUN.

TFl in treated patients with IMDC I/P-risk sSRCC

Overall, median TFI (range) was 2.9 (0.0-68.2) months
with NIVO+IPIand 1.4 (0.1-65.8) months with SUN. In
all patients who discontinued therapy due to treatment-
related AEs, median TFI (range) was 12.3 (1.0-66.0)
months with NIVO+IPIand 3.1 (0.7-65.8) months with
SUN. Among all patients with an objective response, 22
of 45 (48.9%) responders treated with NIVO+IPI vs 6 of
15 (40.0%) treated with SUN discontinued therapy and
never received subsequent therapy; median TFI (range)
was 26.5 (0.0-68.2) months vs 15.9 (0.5-51.6) months
with NIVO+IPI versus SUN in this group of patients,
respectively (online supplemental figure S2). In addi-
tion, 15 of 45 (33.3%) responders in the NIVO+IPTarm
compared with nine of 15 (60.0%) responders in the
SUN arm discontinued therapy and received subsequent
therapy; median TFI (range) was 2.8 (0.5-48.8) months
with NIVO+IPI vs 2.5 (0.4-31.1) months with SUN.

DISCUSSION

Before the introduction of immune checkpoint therapy,
clinical trials in patients with sSRCC treated with tradi-
tional therapies reported median OS of <1year from the
time of diagnosis.Q_4 1% The results from this extended
5-year follow-up in the subgroup of patients with sRCC
from the CheckMate 214 trial provide compelling data
in long-term efficacy outcomes with the combination of
NIVO+IPL.

With long-term follow-up of 5 years, dual checkpoint
inhibition with NIVO+IPIshowed enduring clinical benefit
in patients with sSRCC. Consistent with data reported at
42 months of follow—up,9 ORR was considerably higher,
with greater depth of response, and long-term OS and
PES benefits favored treatment with NIVO+IPI over SUN.

Since 42 months of follow-up, three additional CRs were
observed by independent radiology review with NIVO+IPI
treatment versus two additional CRs with SUN, and two
additional responders in the NIVO+IPIlarm experienced
a TFI without subsequent therapy versus one additional
responder in the SUN arm. This analysis showed particu-
larly impressive CR rates of 23.0% with NIVO+IPI vs 6.2%
with SUN among all patients with IMDC I/P-risk sSRCC.
The improvements in OS, PFS, and ORR were observed
in patients treated with NIVO+IPI over SUN regardless
of tumor PD-L1 expression. The similar clinical results in
sRCC patients with or without PD-L1 expression highlight
that the presence of sarcomatoid histology better differ-
entiates clinical response to NIVO+IPI than does PD-L1
expression.

Outcomes in the overall I/P-risk population treated
with NIVO+IPI in CheckMate 214 have been reported
previously (n=425; median OS, 47.0 months; median
PFS, 11.6 months; ORR, 42.1%; CR, 11.3%)."" Of note,
the median duration of therapy among patients with I/P-
risk sSRCC was 7.9 months while that of the overall I/P-
risk population was 7.4 months at 5 years follow-up. In
addition, the median TFI among I/P-risk sSRCC patients
in the NIVO+IPIarm (2.9 months) was relatively short,
whereas the median TFI among responders in the overall
I/P-risk population was 33.2 months for NIVO+IPland
8.1 months for SUN, suggesting a differential response
in immunotherapy by sarcomatoid histology. However, it
is important to note that TFI was only defined in patients
who were off study treatment for I/P-risk sSRCC patients,
and in patients who were off study treatment and never
received subsequent therapy for responders in the overall
I/P-risk population. Further studies maybe helpful to
understand these differences, as at present there are no
data available from other sSRCC trials for context.

The growing body of evidence supporting the use of
immune checkpoint blockade therapies in RCC has
generated a desire to further explore their role in various
subpopulations, including patients with RCC and a sarco-
matoid component.” To our knowledge, this is the
first trial in the sRCC population to demonstrate long-
term efficacy that was maintained at extended follow-up
of 5 years. The durability of responses with NIVO+IPI
beyond 5 years in patients with sSRCC underscores the
key role of early CTLA-4 blockade when combined with
PD-1 blockade, especially in an aggressive tumor such as
sRCC with a clear cell component. The phase 2 HCRN
GU16-260 study in patients with tumors (both sRCC
and non-sRCC tumors) resistant to NIVO monotherapy
(n=35/123) demonstrated low overall response and CR
rates with salvage NIVO+IPI (ORR, 11.4%; CR, 2.9%:;
partial response, 8.6%).'® Contemporary data have shown
that SRCC has a high expression of PD-1/PD-L1 and
increased infiltration of T-regulatory cells in comparison
with RCC without a sarcomatoid component.'”'® CTLA-4
is constitutively expressed on CD25+CD4+ T-regulatory
cells and contributes to T-cell-mediated immunosup-
pression.'” In addition, increased expression of PD-1/
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PD-L1 and increased T-cell infiltration are associated
with poor prognosis in RCC and sarcomatoid dediffer-
entiation.'” 1® Thus, the addition of CTLA-4 blockade
provides deep and durable responses in conjunction
with PD-1 blockade in this population. Previous phase 3
clinical trials have reported favorable data from immu-
notherapy combinations with VEGF tyrosine Kkinase
inhibitors (KEYNOTE-426, pembrolizumab plus axitinib;
JAVELIN Renal 101, avelumab plus axitinib) and anti-
VEGF antibodies (IMmotion151; atezolizumab plus beva-
cizumab).** ' Most recently, the phase 3 CheckMate 9ER
trial assessed NIVO plus cabozantinib (TKI) versus SUN
in 75 patients with untreated sRCC, reporting a median
PFS of 10.3 vs 4.2 months (HR 0.42; 95% CI 0.23 to 0.74),
an ORR of 55.9% vs 22.0%, and CR rates of 8.8% vs 2.4%,
respectively (minimum follow-up, 16 months).*’ However,
long-term benefits in patients with sSRCC with these regi-
mens have not been evaluated.

Although CheckMate 214 enrolled patients with
predominantly clear cell RCC, favorable outcomes have
also been reported in trials including patients with sSRCC
who were treated with NIVO+IPL?' The phase 3b/4
CheckMate 920 trial (N=211) evaluated NIVO+IPI treat-
ment in a subpopulation of patients with advanced RCC
with brain metastases (n=28), and reported an objec-
tive response in two of three patients with sarcomatoid
features.?! 22 In addition, results from the subpopulation
of patients with predominantly clear cell RCC treated
with modified NIVO+IPI dosing (n=106) showed no
differences in responses or safety compared with stan-
dard NIVO+IPI dosing, including those with sarcoma-
toid histology (n=12).”> NIVO-based treatment strategies
and other combination therapies are currently being
evaluated in ongoing, prospective trials that will include
patients with sSRCC.***

As described previously, the limitations of the current
analysis include its non-prespecified, post hoc nature
and small patient subgroups, although the distribution
of patients with IMDC I/P-risk sSRCC was well balanced
between treatment arms. In addition, this analysis iden-
tified aRCC patients with sarcomatoid histology via two
distinct methodologies: central pathology review and
local pathology reports. However, sensitivity analyses of
sRCC patients identified by these differing methodologies
still showed similar efficacy outcomes, with the exception
of CR rate at an earlier follow-up.” The reason for this
difference, which reflects only a small number of patients,
remains unclear.

In conclusion, the results from this long-term analysis of
patients with IMDC I/P-risk sSRCC who were treated with
NIVO+IPI versus SUN extend those previously reported
and provide compelling support for the use of NIVO+IPI
as the standard of care therapy in patients with IMDC1/P-
risk sSRCC.
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