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Licensed 1st line therapies in advanced RCC
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Risk stratification is the basis of therapy selection in 1st line 
mRCC

Heng et al. (2009). Journal of Clinical Oncology, 27(34), 5794–5799. http://doi.org/10.1200/JCO.2008.21.4809

nephrectomy, and a time from initial diagnosis (including original
localized disease) to treatment of less than 1 year. Laboratory features
that were associated with poor OS included anemia, hypercalcemia,
neutrophilia, thrombocytosis, and elevated LDH. Non–clear cell his-
tology and the presence of sarcomatoid features on pathology also
were associated with poor OS. Of note, there were no differences in OS
when patients receiving VEGF-targeted therapy first- or second-line
(P ! .726) were compared or when patients receiving sunitinib, sor-
afenib, or bevacizumab (P ! .764) were compared.

Multivariable Analysis
In the resulting Cox proportional hazards model (Table 3), four

of the five adverse prognostic factors previously identified by
MSKCC13—hemoglobin less than the LLN (P " .0001), serum cor-
rected calcium greater than the ULN (P ! .0006), Karnofsky perfor-
mance status less than 80% (P" .0001) and time from initial diagnosis
to initiation of therapy of less than 1 year (P ! .0098)—were indepen-
dent predictors of short survival. Additionally, absolute neutrophil
count greater than ULN (P " .0001) and platelets greater than ULN
(P ! .0121) were independent adverse prognostic factors. None of the
six variables violated the proportional hazards assumption.

According to these six prognostic factors, patients were segre-
gated into three risk categories. In this study, patients with zero
adverse factors were in the favorable-risk category (n ! 133;
22.7%) in which a median OS was not reached and a 2-year OS was
75% (95% CI, 65% to 82%). Patients with one or two 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% CI, 46% to
59%). Finally, those patients with three to six 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% CI, 2% to 16%). The
Kaplan-Meier curves depicting these three risk categories are shown in
Figure 2.

Bootstrap Validation and Model Checking
The stepwise Cox regression procedure was employed with each

of the 300 random bootstrap samples with the same selection criteria
as the original modeling. The frequency of each variable that was
included in the resulting models was very high (Appendix Table A1,
online only). The regression parameters and hazard ratios produced
from the 300 bootstrap samples (Table 4) were remarkably similar to

the original model, which suggests excellent internal validation.
The biased-corrected C-index of this model was 0.73 by a boot-
strap procedure.

Because of the clinical importance of the type of VEGF-targeted
therapy used and whether it was used first- or second-line therapy, the
model was evaluated in these specific patient populations separately.
The C-indexes of the model with the six risk factors, when applied to
these specific populations, ranged from 0.70 (patients on sorafenib) to
0.77 (patients on sunitinib). Additionally, the parameter estimates of
each of the six variables after stratifying for the type of therapy and the
line of therapy were similar to those of the original model (Appendix
Tables A2 and A3, online only).

DISCUSSION

VEGF-targeted therapies have created a new environment for clinical
trials development and patient care in patients with metastatic RCC.
Contemporary prognostic models are required to better stratify pa-
tients in clinical trials, to provide relevant clinical information to
patients receiving therapy, and to facilitate risk-directed treatment
selection in clinical practice.

Table 3. Multivariable Analysis and Final Model

Parameter
Parameter

Estimate # SE
Hazard
Ratio 95% CI P

Clinical
KPS " 80% 0.92 # 0.14 2.51 1.92 to 3.29 " .0001
Time from diagnosis to

treatment " 1 year 0.35 # 0.13 1.42 1.09 to 1.84 .0098
Laboratory

Hemoglobin " LLN 0.54 # 0.14 1.72 1.31 to 2.26 .0001
Calcium $ ULN 0.59 # 0.17 1.81 1.29 to 2.53 .0006
Neutrophil count $ ULN 0.88 # 0.17 2.42 1.72 to 3.39 " .0001
Platelet count $ ULN 0.40 # 0.16 1.49 1.09 to 2.03 .0121

NOTE. Total number of patients ! 564.
Abbreviations: SE, standard error; KPS, Karnofsky performance status; LLN,

lower limit of normal; ULN, upper limit of normal.
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Fig 2. Overall survival probability according to time after therapy initiation and
risk group.

Table 4. Bootstrap Parameter Means, Hazard Ratio Means, 95% CIs,
and Bias-Corrected C-Index

Parameter
Parameter

Bootstrap Mean

Hazard Ratio Bootstrap

Mean 95% CI

KPS " 80% 0.94265 2.594 1.86 to 3.33
Time from diagnosis to

treatment " 1 year 0.36361 1.452 1.07 to 1.84
Hemoglobin " LLN 0.54652 1.744 1.27 to 2.22
Calcium $ ULN 0.61659 1.893 1.11 to 2.68
Neutrophils $ ULN 0.87723 2.459 1.42 to 3.49
Platelets $ ULN 0.40522 1.524 0.99 to 2.06

NOTE. Bias-corrected C-index ! .73.
Abbreviations: KPS, Karnofsky performance status; LLN, lower limit of

normal; ULN, upper limit of normal.

Prognostic Factors in Metastatic RCC

www.jco.org © 2009 by American Society of Clinical Oncology 5797
Information downloaded from jco.ascopubs.org and provided by at DFG on December 19, 2013 from 134.147.247.12

Copyright © 2009 American Society of Clinical Oncology. All rights reserved.

Thrombo-
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medical 
treatment

Hyper-
calcaemia Anemia Performanc

e status

Rini et al. ESMO 2018: LBA31

∆ good vs. interm./poor risk 
(%)

P-value

HIF2a +57 0.03
VEGFA +67 0.07
VEGFR-1 +100 0.02
VEGFR-2 +128 0.009
VEGFR-3 +52 0.03
Beuselinck et al. ESMO 2018: 869PD
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1st generation TKIs achieve similar OS

Motzer RJ et al. N Engl J Med 2014;370:1769–1770.
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IPI-NIVO - sets the bar for long-term results (4 yrs. FU)

NE = not estimable  
Albiges L et. al ESMO Virtual Congress, 2020; Presentation, Abstract #711P
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Better quality for CPI-induced responses (DoR)

Follow-up: ≧ 42 Mo. - ITT

Motzer, R. et al.(2020). Journal for ImmunoTherapy of Cancer 8(2), e000891. https://
dx.doi.org/10.1136/jitc-2020-000891

5Motzer RJ, et al. J Immunother Cancer 2020;8:e000891. doi:10.1136/jitc-2020-000891

Open access

Figure 2 Progression- free survival and duration of response per independent radiology review committee. (A, B) In 
intermediate- risk/poor- risk patients. (C, D) In intent- to- treat patients. (E, F) In favorable- risk patients. mDOR, median duration of 
response; mPFS, median progression- free survival; NE, not estimable; NIVO+IPI, nivolumab plus ipilimumab; NR, not reached; 
SUN, sunitinib.

was observed, with ORR per investigator comparatively 
higher versus IRRC assessment in favorable- risk patients 
with NIVO+IPI (online supplementary table S2).

To better characterize long- term outcomes in complete 
responders, treatment- free interval and subsequent 
therapy were assessed among intermediate- risk/poor- 
risk and favorable- risk patients in both arms (figure 3). 
Among all 59 complete responders in the NIVO+IPI arm, 
20 (33.9%) were still on therapy, 28 (47.5%) discon-
tinued therapy with no subsequent systemic therapy, 
and 11 (18.6%) discontinued and then received subse-
quent systemic therapy. Among all complete responders, 
median (range) time to response was 2.8 months (0.9–
9.8) and median duration of response was not reached 
with NIVO+IPI. Median (range) duration of study therapy 
was 47.5 months (40.5–53.2) among the 20 complete 
responders who remained on protocol therapy. Median 
(range) treatment- free interval was 34.6 months (0.5–
49.7) among 28 complete responders who discontinued 
without subsequent systemic therapy.

Exploratory post hoc analyses were conducted to assess 
long- term OS outcomes in ITT patient subgroups cate-
gorized by early response and treatment- related AEs at 
a landmark of 6 months. More evaluable ITT patients 
achieved a depth of response ≥50% maximal tumor reduc-
tion at 6 months with NIVO+IPI versus SUN (156/493 
(31.6%) vs 65/472 (13.8%)). Similarly, more patients 
achieved a greater RECIST- defined response (CR or PR) 
with NIVO+IPI versus SUN at 6 months (198/481 (41.2%) 
vs 134/449 (29.8%) patients, respectively). A positive 

association was seen between RECIST- defined response 
at 6 months and OS in both treatment arms (figure 4). 
In the NIVO+IPI arm, OS probabilities at 42 months from 
randomization were 97% for patients with CR, 75% for 
patients with PR, 61% for patients with stable disease, and 
27% for patients with progressive disease (figure 4A). 
Additionally, the association of AEs at 6 months with 
long- term survival was assessed in the NIVO+IPI arm 
among 493 ITT patients at risk. OS outcomes were similar 
between patients with immune- related AEs versus those 
without and were similar between patients who discon-
tinued therapy due to any- grade treatment- related AEs 
versus those who did not, indicating that these AEs did 
not negatively affect long- term OS (figure 5).

Consistent with previous reports,3 8 similar overall 
rates of treatment- related AEs of any grade occurred in 
the NIVO+IPI and SUN arms with extended follow- up 
(514/547 (94.0%) vs 521/535 (97.4%) patients). Yet, 
there were fewer grade 3–4 treatment- related AEs with 
NIVO+IPI versus SUN (47.3% vs 64.1%; online supple-
mentary table S3). Treatment- related AEs leading to 
discontinuation within 30 days of last dose occurred in 121 
(22.1%) patients in the NIVO+IPI arm and in 69 (12.9%) 
patients in the SUN arm. No additional treatment- related 
deaths were reported since the primary analysis: 8 (1.5%) 
in the NIVO+IPI arm and 4 (0.7%) in the SUN arm. The 
incidence of any- grade and grade 3–4 treatment- related 
AEs by 6- month interval was consistently lower with 
NIVO+IPI versus SUN over time (figure 6A). The overall 
incidence of treatment- related select AEs with NIVO+IPI 
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Type of response is associated with prognosis

8 Motzer RJ, et al. J Immunother Cancer 2020;8:e000891. doi:10.1136/jitc-2020-000891

Open access 

Figure 4 Six- month landmark analysis of overall survival by best overall response per RECIST V.1.1 (per IRRC). (A) In 
the NIVO+IPI arm. (B) In the SUN arm. CR, complete response; IRRC, independent radiology review committee; NIVO+IPI, 
nivolumab plus ipilimumab; PD, progressive disease; PR, partial response; RECIST, Response Evaluation Criteria in Solid 
Tumors; SD, stable disease; SUN, sunitinib.

with SUN (intermediate/poor risk, HR, 0.64 (95% CI, 
0.54–0.77); ITT, HR 0.64 (95% CI, 0.55–0.74)). Simi-
larly, the risk was significantly reduced with NIVO+IPI in 
disease- related symptoms, physical disease- related symp-
toms, treatment side effects, and functional well- being 
domain scores (online supplementary figure S2).

DISCUSSION
These results demonstrate long- term survival benefit 
and durable responses with NIVO+IPI over SUN after 
extended follow- up of greater than 42 months. OS and 
ORR benefits were maintained with NIVO+IPI over SUN in 

intermediate- risk/poor- risk patients and in the ITT popu-
lation comprising all patients, regardless of risk category. 
Additionally, a PFS plateau emerged after 36 months at 
~33% with NIVO+IPI in both intermediate- risk/poor- risk 
and ITT patients, further supporting the unique durable 
response seen with this dual checkpoint inhibitor regimen. 
Among favorable- risk patients, ORR was higher and 
median PFS was longer with SUN; yet, the differences in 
OS outcomes between treatment arms were not conclusive. 
Additionally, the CR rate was higher in the NIVO+IPI arm, 
and a separation in the duration of response curves 
emerged after ~18 months in favor of NIVO+IPI.
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Metabolic response -  a clinical tool for residual 
disease

1. Cho, S. Y. et al. Prediction of Response to Immune Checkpoint Inhibitor Therapy Using Early-Time-Point 18F-FDG PET/CT 
Imaging in Patients with Advanced Melanoma. J Nucl Med 58, 1421–1428 (2017).

RECIST 1.1 at SCAN-2 was associated with disease progression
at 4 mo. However, in patients with stable disease at SCAN-2,
an increase . 15.5% in SULpeak (average SUV corrected by
lean body mass within a 1-cm3 spheric volume of interest) of
the hottest lesion was associated with eventual clinical benefit,
providing a potentially informative indicator based on dual cri-
teria. A case study is provided in Figure 3. The sensitivity, spec-
ificity, and accuracy of the proposed criteria to predict response
by RECIST 1.1 at 4 mo were 100%, 93.3%, and 95.0%, respec-
tively (Table 4). The predictive capacities of 4 different methods
of measurement of changes in tumor burden from SCAN-1 to
SCAN-2 to predict eventual response are provided in Supple-
mental Table 3.

DISCUSSION

As the use of immune checkpoint blockade agents increases, so
too does the challenge of assessing their antitumor efficacy in
patients whose posttherapy CT scans may demonstrate unconven-
tional or delayed patterns of response. Although a midtreatment
tumor biopsy might provide useful information about the viability
of tumor cells and the activity of the immune response within a
lesion, biopsy is not always possible because tumors may be
inaccessible or multiple. Additionally, biopsies of a single lesion
may not accurately capture patients experiencing a mixed response
(concomitant regression/progression of individual metastases).
Thus, early, whole-body noninvasive indicators of drug efficacy
could help to better predict which patients might respond to therapy
and guide clinicians in adjusting treatment regimens as appropriate.
Even in patients in whom conventional CT scanning performed

at traditional intervals (every 2–3 mo) turns out to be an accurate
gauge of therapeutic response, there may still be benefits to early

identification of patients not predicted to
respond. Early discontinuation of ICI could
mitigate the risk for immune-related ad-
verse events, reduce the cost of the therapy,
and allow for initiation of a different treat-
ment approach.
Here, we prospectively evaluated the

utility of a baseline and follow-up 18F-
FDG PET/CT scan, performed early in
the course of ICI, as a predictor of BOR
at $ 4 mo. Because human melanomas
consistently have high glucose metabo-
lism, 18F-FDG PET/CT imaging is partic-
ularly well suited for detecting these
tumors, some of which are difficult to iden-
tify by standard CT scans (27,28). PET
imaging, performed as early as 7 d after
initiation of radioimmunotherapy, has been
shown to be predictive of outcomes in
patients with lymphoma (29). However,
glucose metabolism is sensitive but not
specific for neoplastic growth, because
other processes such as inflammation in-
volve glucose utilization. Indeed, 18F-
FDG PET/CT has been used to detect
and monitor treatment efficacy in various
inflammatory/infectious processes such as
osteomyelitis, prosthesis infection, fever
of unknown origin, and sarcoidosis (30).

Consequently, we were not surprised to observe that patients
with stable anatomic disease and modest to markedly in-
creased 18F-FDG uptake at SCAN-2 tended to demonstrate
eventual tumor regression. Our findings suggest an early in-
flammatory response at the site of tumor brought about by ICI.
These observations are consistent with gene expression pro-
filing analyses demonstrating a correlation between an immu-
nologically active tumor microenvironment and an antitumor
response to ipilimumab (31). A similar biology has emerged
in the PD-1 literature, in which immune activation reflected
by PD-L1 expression in the presence of immune cell infil-
trates in pretreatment tumor biopsies correlates with tumor
regression (1).
Our observations also support a potential mechanism for

pseudoprogression, in which apparent tumor growth on conven-
tional CT scans may reflect an increased density of activated
inflammatory cells within the tumor microenvironment. Similar
findings were reported by Ribas et al., who demonstrated lym-
phoid cell activation after the administration of tremelimumab, a
CTLA-4 antagonist (32).
Sachpekidis et al. performed a study similar to ours, which

investigated the predictive value of 18F-FDG PET/CT performed
after 2 cycles (;6 wk) of ipilimumab in predicting final response
to therapy (33). Response classifications were based on EORTC
1999 criteria, which mainly incorporate changes in tumor meta-
bolic activity rather than changes in tumor dimensions. The 2 pa-
tients in that study who demonstrated a partial metabolic response
at the end of treatment were metabolically classified as having
progressive metabolic disease on early PET/CT. Thus, the authors
concluded that those 2 patients were incorrectly classified based
on early PET/CT. The results of our study suggest that a combi-
nation of changes in lesional dimensions along with changes in

FIGURE 3. PET/CT images demonstrating representative changes in melanoma inguinal lymph
node metastasis (red arrowheads) at 4 wk and 4 mo after initiation of ipilimumab. At about 4 wk
(SCAN-2), sum of target lesion diameters assessed by CT scan (top) increased by 18.6% (stable
disease by RECIST 1.1). During that same interval, PET imaging revealed 25.1% increase in
SULpeak (average SUV corrected by lean body mass within a 1-cm3 spheric volume of interest)
(PERCIST). Imaging at approximately 4 mo revealed a marked improvement in 18F-FDG avidity of
inguinal lymph node metastasis. Similar pattern was observed in this patient’s other sites
of disease, including hepatic, nodal, and soft-tissue metastases. Patient’s metastases outside
of brain remained stable for 51 wk.

1426 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 58 • No. 9 • September 2017

by on February 25, 2019. For personal use only. jnm.snmjournals.org Downloaded from 
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FDG-PET response to IPI-NIVO is prognostic in Melanoma

FDG-PET metabolic tumor volume in advanced melanoma treated with
ipilimumab and nivolumab 

Amir Iravani, Roslyn Wallace, Serigne Lo, Anna Galligan, Alison Weppler, George Au- Yeung, Damien Kee, Peter Kar Han Lau, Benjamin M Brady, Belinda Lee, 
Grant A. McArthur, Shahneen Kaur Sandhu, Rodney J. Hicks 

Peter MacCallum Cancer Centre, Melbourne, Australia

Conclusions:
Increased baseline FDG-PET wbMTV is an 
independent prognostic biomarker in patients with 
advanced melanoma receiving ipi/nivo

FDG-PET response accurately predicts outcome of  
patients receiving ipi/nivo

Amir.iravani@wustl.edu

Background : 
• Predictors of outcomes of immune checkpoint inhibitors (ICI) are highly desirable of 

patients with advanced melanoma receiving ipilimumab and nivolumab (ipi/nivo)
Aims: 

1) To investigate the prognostic value of 18F-fluorodeoxyglucose-PET/CT (FDG-
PET) parameters at baseline

2) To investigate prognostic value of FDG-PET in response monitoring

Methods: 
Aim 1.
• Retrospective analysis of all melanoma 

patients who received ipi/nivo from 2016-
2019

and 
• FDG-PET Response Criteria In Solid 

Tumors (PERCIST) measurable lesions on 
pre-treatment scan within 2 months 

• Baseline whole-body FDG-PET metabolic 
tumor volume (wbMTV), FDG-PET total 
lesion glycolysis (TLG), tumor stage, 
mutational status, ECOG performance 
score, lactate dehydrogenase (LDH) and 
treatment-line were correlated with overall 
survival (OS) in univariate and multivariate 
Cox-regression analysis

Aim 2.
• Subgroup of Aim 1 who had at least one 

post-treatment FDG-PET within 4 months 
of start of ipi/nivo

• Response assessment by PERCIST 
criteria 

• Complete metabolic response (CMR), Partial metabolic 
response (PMR), Stable metabolic disease (SMD), 
Progressive metabolic disease (PMD)

Results: Aim 1.
At median follow-up of 21months (mths),median OS of entire cohort was 20 mths
(95% CI 11-not reached[NR])

Abstract 10041

Basic characteristics (N = 122)
MTV

Mean, SD 205.3 ( 616)
Median (range) 42.0  (1.0-5289)

TLG
Mean, SD 1444 (3598)
Median (range) 258.0  (1.0-22024)

SUVmax
Mean, SD 18.6 (13.7)
Median (range) 16.4  (3.5-91.0)

SULpeak
Mean, SD 13.8 (12.4)
Median (range) 11.3  (1.5-78.0)

LDH
Normal 41 ( 34%)
>1xUNL 32 ( 26%)
>2xUNL 13 ( 11%)
Unknown 36 ( 30%)

ECOG
0 95 ( 78%)
1 23 ( 19%)
2 4 ( 3%)

M-stage
IIIC/M1a/M1b 67 ( 55%)
M1d 55 ( 45%)

Mutation status

BRAF 55 ( 45%)
KIT 4 ( 3%)
NRAS 31 ( 26%)
WT 31 ( 26%)

Line of therapy
1st 49 ( 40%)
2nd after 

BRAFi/MEKi
31 ( 25%)

2nd after ICI 28 ( 23%)
3rd (both) 14 ( 11%)

BRAFi/MEKi: BRAF-inhibitor (i)/MEKi, SUVmax: maximum 
standardized uptake value, SULpeak: standardized uptake 
value corrected for lean body mass, UNL: upper limit of 
normal 

Higher wbMTV was associated with shorter OS (10mths vs. NR)

In multivariate analysis, wbMTV, TLG, ECOG and treatment-line were 
independently associated with OS

OR (PMR + CMR) was higher in first-line compared to second or third-line 
treatment (p=0.0012)

Aim 2. OS was associated with FDG-PET response

CMR PMR SMD PMD
First-line 29 (64%) 5 (11%) 1 (2%) 10 (22%)
Second-line after BRAFi/MEKi 7 (29%) 1 (4%) 2 (8%) 14 (58%)
Second-line after ICI 6 (25%) 1 (4%) 3 (13%) 14 (58%)

Third-line (both) 2 (15%) 1 (8%) 2 15%) 8 (62%)

Variables circled in red reached statistical significance in multivariate analysis

24 mths OS rate:
OR: 91% (82-100%) 
SMD:55% (27-100%)
PMD:17% (8-35%) 

10041 Iravani et al. ASCO 2020
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DISCO  
PET-based therapy DISCOntinuation in Melanoma & RCC

Intervention cohort

Patient	
population:	
CPI-based	1st	
line	therapy:		
• Melanoma	
• mRCC

favorable	
metabolic	
response	
(CMR)	
≤1	year

n=404 Arm A: 
continue

n=404 Arm B: 
discontinue

1:1

Follow-up cohort
Intolerance or no CMR
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Response-triggered therapy is an option for de-escalation

Progression-Free Survival (PFS) times

Optimizing Ipilimumab in metastatic renal cell carcinoma 
SAKK 07/17 studye-Poster 

#3404

METHODS 
The SAKK 07/17 trial is an ongoing adaptive-design, prospective single-stage
single-arm multicenter phase II trial in Switzerland with an enrolment goal of
74 participants. In the first cohort 32 patients with metastatic RCC (mRCC)
and predominantly clear cell histology and any IMDC risk entered the study
for 1st or 2nd line (post-TKI) treatment with Ipi and Nivo between 12/ 2017 and
02/2019. The treatment scheme for the 1st and 2nd cohort is as follows:
Pts. start treatment with Nivo (240mg q2w until wk20, 480 mg q4w thereafter).
After 2 weeks Ipilimumab 1mg/kg/q6w was introduced. As soon as a
radiographic complete response (CR) or partial response (PR) is observed,
Ipi is stopped and Nivo is continued for a maximum of 2 years. The primary
endpoint is the objective response rate (ORR) per RECIST with a rate of �
20% regarded as unpromising and � 40% as promising activity. Secondary
endpoints include PFS, DOR, TTF, OS, AEs. For the translational research an
integral part of this trial, biospies and blood were taken before. The clinical
results of the FAS* of the first cohort with a median follow-up time of 18.3 mo
_and initial findings from the translational research (TR) part are reported.
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PFS and Overall Survival (OS) times

Pts. are ordered by progression-free survival times. 16/32 pts. continue treatment.
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Association of IMDC Scores, CRP, IL-6 and sGOLPH2 at Baseline
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Correlation of IMDC Scores and Serum Markers 
A-C selected serum markers at baseline. A, B CRP and IL-6 are depicted as fold 
change compared to the respective normal values of the participating centers. 
C Pts. sGOLPH2 values shown in comparison to values of a healthy donor cohort.
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CONCLUSIONS
SAKK 07/17 is the first adaptive design study to assess the impact of a
reduced dose, prolonged Ipi administration guided by response in the
combination treatment of mRCC. Regarding ORR the strategy is
promising and does not appear to be inferior to CM-214. The TR data
suggest an association of CRP, IL-6 and sGOLPH2 and prognosis. These
findings support further exploration and possibly integration of the new
serum markers for prognostication in pts. with RCC. Further analysis is
ongoing to assess all endpoints including duration & depth of response.

Conflicts of interest: FS declares financial support and/or advisory boards: BMS, MSD, Roche, Ipsen, Merck. 
The trial was supported by BMS and research agreements with the following institutions: Swiss State Secretary for 
Education, Research and Innovation (SERI), Swiss Cancer Research Foundation (SCS), Swiss Cancer League (SCL).

*FAS: Full Analysis Set: All subjects who received at least one dose of both treatment drugs

median PFS = 8.7 mo (95% CI: 3.5 - infinity) 

Note: 5Dr. A PaWrikidoX¶s cXrrenW affiliaWion: Sarah Cannon Research InsWiWXWe and UCL Cancer InsWiWXWe, London, UK
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ABSTRACT
Nivolumab (Nivo) + Ipilimumab (Ipi) is an approved 1st line treatment for advanced RCC patients (pts) with an International Metastatic RCC Database Consortium (IMDC) intermediate or poor risk score. 
The CheckMate 214 (CM-214) study showed superior outcomes for Nivo + Ipi compared to Sunitinib in these pts. Whether the induction of CM-214 with 4 cycles of Ipi (1mg/kg/q3w) and Nivo (3mg/kg/q3w) 
followed by a maintenance treatment of Nivo (3mg/kg/q2w) is the optimal scheme regarding efficacy and safety remains to be determined. The SAKK 07/17 study aims to reduce toxicity (AEs) by 
individualizing Ipilimumab applications. Clinical trial identification: NCT03297593.

RESULTS
Of the total of 32 pts, 25 pts were treated in 1st and 7 pts in 2nd line (post-
TKI). Median age was 69 y (range 48-86). According to IMDC risk score
12.5% had favourable, 53% intermediate and 34.5% poor risk. At a median
follow-up of 18.3 months (mo), the ORR was 53.1% (CR=3.1%, PR=50%,
SD=21.9%, PD=18.8 %, NA=6.3%) (ORR 90% CI 39% - 68%, p < 0.001
(one-sided)). The frequency of AEs and SAEs was comparable to
established standards. Elevated levels of CRP, IL-6 and sGOLPH2 were
factors associated with higher risks IMDC scores at baseline.

DISCUSSION 
The analysis of the first cohort of this prospective I/O trial in mRCC shows 
an alternative Nivo/Ipi regimen to be safe, feasible and efficacious. The 
longer intervals of Ipi (q6w) and the option to reduce or to increase the 
doses of Ipi (median dose of Ipi = 1.0 mg/kg) have not negatively affected 
the outcome. ORR, PFS and OS are in the range of the CM-214 (1,2), 
despite 22% of pts. been treated in second line. The lower rate of CRs in 
this study is likely to be attributable to the current case number and ought 
not be overinterpreted. The prognostic markers and their potential predictive 
value will be further evaluated in the combined analysis of the 2 cohorts.
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METHODS 
The SAKK 07/17 trial is an ongoing adaptive-design, prospective single-stage
single-arm multicenter phase II trial in Switzerland with an enrolment goal of
74 participants. In the first cohort 32 patients with metastatic RCC (mRCC)
and predominantly clear cell histology and any IMDC risk entered the study
for 1st or 2nd line (post-TKI) treatment with Ipi and Nivo between 12/ 2017 and
02/2019. The treatment scheme for the 1st and 2nd cohort is as follows:
Pts. start treatment with Nivo (240mg q2w until wk20, 480 mg q4w thereafter).
After 2 weeks Ipilimumab 1mg/kg/q6w was introduced. As soon as a
radiographic complete response (CR) or partial response (PR) is observed,
Ipi is stopped and Nivo is continued for a maximum of 2 years. The primary
endpoint is the objective response rate (ORR) per RECIST with a rate of �
20% regarded as unpromising and � 40% as promising activity. Secondary
endpoints include PFS, DOR, TTF, OS, AEs. For the translational research an
integral part of this trial, biospies and blood were taken before. The clinical
results of the FAS* of the first cohort with a median follow-up time of 18.3 mo
_and initial findings from the translational research (TR) part are reported.
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A-C selected serum markers at baseline. A, B CRP and IL-6 are depicted as fold 
change compared to the respective normal values of the participating centers. 
C Pts. sGOLPH2 values shown in comparison to values of a healthy donor cohort.
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CONCLUSIONS
SAKK 07/17 is the first adaptive design study to assess the impact of a
reduced dose, prolonged Ipi administration guided by response in the
combination treatment of mRCC. Regarding ORR the strategy is
promising and does not appear to be inferior to CM-214. The TR data
suggest an association of CRP, IL-6 and sGOLPH2 and prognosis. These
findings support further exploration and possibly integration of the new
serum markers for prognostication in pts. with RCC. Further analysis is
ongoing to assess all endpoints including duration & depth of response.
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*FAS: Full Analysis Set: All subjects who received at least one dose of both treatment drugs

median PFS = 8.7 mo (95% CI: 3.5 - infinity) 
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ABSTRACT
Nivolumab (Nivo) + Ipilimumab (Ipi) is an approved 1st line treatment for advanced RCC patients (pts) with an International Metastatic RCC Database Consortium (IMDC) intermediate or poor risk score. 
The CheckMate 214 (CM-214) study showed superior outcomes for Nivo + Ipi compared to Sunitinib in these pts. Whether the induction of CM-214 with 4 cycles of Ipi (1mg/kg/q3w) and Nivo (3mg/kg/q3w) 
followed by a maintenance treatment of Nivo (3mg/kg/q2w) is the optimal scheme regarding efficacy and safety remains to be determined. The SAKK 07/17 study aims to reduce toxicity (AEs) by 
individualizing Ipilimumab applications. Clinical trial identification: NCT03297593.

RESULTS
Of the total of 32 pts, 25 pts were treated in 1st and 7 pts in 2nd line (post-
TKI). Median age was 69 y (range 48-86). According to IMDC risk score
12.5% had favourable, 53% intermediate and 34.5% poor risk. At a median
follow-up of 18.3 months (mo), the ORR was 53.1% (CR=3.1%, PR=50%,
SD=21.9%, PD=18.8 %, NA=6.3%) (ORR 90% CI 39% - 68%, p < 0.001
(one-sided)). The frequency of AEs and SAEs was comparable to
established standards. Elevated levels of CRP, IL-6 and sGOLPH2 were
factors associated with higher risks IMDC scores at baseline.

DISCUSSION 
The analysis of the first cohort of this prospective I/O trial in mRCC shows 
an alternative Nivo/Ipi regimen to be safe, feasible and efficacious. The 
longer intervals of Ipi (q6w) and the option to reduce or to increase the 
doses of Ipi (median dose of Ipi = 1.0 mg/kg) have not negatively affected 
the outcome. ORR, PFS and OS are in the range of the CM-214 (1,2), 
despite 22% of pts. been treated in second line. The lower rate of CRs in 
this study is likely to be attributable to the current case number and ought 
not be overinterpreted. The prognostic markers and their potential predictive 
value will be further evaluated in the combined analysis of the 2 cohorts.
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METHODS 
The SAKK 07/17 trial is an ongoing adaptive-design, prospective single-stage
single-arm multicenter phase II trial in Switzerland with an enrolment goal of
74 participants. In the first cohort 32 patients with metastatic RCC (mRCC)
and predominantly clear cell histology and any IMDC risk entered the study
for 1st or 2nd line (post-TKI) treatment with Ipi and Nivo between 12/ 2017 and
02/2019. The treatment scheme for the 1st and 2nd cohort is as follows:
Pts. start treatment with Nivo (240mg q2w until wk20, 480 mg q4w thereafter).
After 2 weeks Ipilimumab 1mg/kg/q6w was introduced. As soon as a
radiographic complete response (CR) or partial response (PR) is observed,
Ipi is stopped and Nivo is continued for a maximum of 2 years. The primary
endpoint is the objective response rate (ORR) per RECIST with a rate of �
20% regarded as unpromising and � 40% as promising activity. Secondary
endpoints include PFS, DOR, TTF, OS, AEs. For the translational research an
integral part of this trial, biospies and blood were taken before. The clinical
results of the FAS* of the first cohort with a median follow-up time of 18.3 mo
_and initial findings from the translational research (TR) part are reported.
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A-C selected serum markers at baseline. A, B CRP and IL-6 are depicted as fold 
change compared to the respective normal values of the participating centers. 
C Pts. sGOLPH2 values shown in comparison to values of a healthy donor cohort.
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CONCLUSIONS
SAKK 07/17 is the first adaptive design study to assess the impact of a
reduced dose, prolonged Ipi administration guided by response in the
combination treatment of mRCC. Regarding ORR the strategy is
promising and does not appear to be inferior to CM-214. The TR data
suggest an association of CRP, IL-6 and sGOLPH2 and prognosis. These
findings support further exploration and possibly integration of the new
serum markers for prognostication in pts. with RCC. Further analysis is
ongoing to assess all endpoints including duration & depth of response.
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Nivolumab (Nivo) + Ipilimumab (Ipi) is an approved 1st line treatment for advanced RCC patients (pts) with an International Metastatic RCC Database Consortium (IMDC) intermediate or poor risk score. 
The CheckMate 214 (CM-214) study showed superior outcomes for Nivo + Ipi compared to Sunitinib in these pts. Whether the induction of CM-214 with 4 cycles of Ipi (1mg/kg/q3w) and Nivo (3mg/kg/q3w) 
followed by a maintenance treatment of Nivo (3mg/kg/q2w) is the optimal scheme regarding efficacy and safety remains to be determined. The SAKK 07/17 study aims to reduce toxicity (AEs) by 
individualizing Ipilimumab applications. Clinical trial identification: NCT03297593.

RESULTS
Of the total of 32 pts, 25 pts were treated in 1st and 7 pts in 2nd line (post-
TKI). Median age was 69 y (range 48-86). According to IMDC risk score
12.5% had favourable, 53% intermediate and 34.5% poor risk. At a median
follow-up of 18.3 months (mo), the ORR was 53.1% (CR=3.1%, PR=50%,
SD=21.9%, PD=18.8 %, NA=6.3%) (ORR 90% CI 39% - 68%, p < 0.001
(one-sided)). The frequency of AEs and SAEs was comparable to
established standards. Elevated levels of CRP, IL-6 and sGOLPH2 were
factors associated with higher risks IMDC scores at baseline.

DISCUSSION 
The analysis of the first cohort of this prospective I/O trial in mRCC shows 
an alternative Nivo/Ipi regimen to be safe, feasible and efficacious. The 
longer intervals of Ipi (q6w) and the option to reduce or to increase the 
doses of Ipi (median dose of Ipi = 1.0 mg/kg) have not negatively affected 
the outcome. ORR, PFS and OS are in the range of the CM-214 (1,2), 
despite 22% of pts. been treated in second line. The lower rate of CRs in 
this study is likely to be attributable to the current case number and ought 
not be overinterpreted. The prognostic markers and their potential predictive 
value will be further evaluated in the combined analysis of the 2 cohorts.

Stenner et al ESMO 2020: 716P
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Conclusions
• In the exploratory subgroup of patients with a target kidney lesion(s), a population with poor prognosis and

high unmet medical need, dual combination immunotherapy with NIVO+IPI offers a benefit in kidney tumor
reduction, ORR, DOR, and OS versus SUN

 — OS benefit in patients with a target kidney lesion(s) is consistent with the benefit observed in the ITT
and I/P-risk patients in the overall study population

 — No complete responses were observed in patients with a target kidney lesion(s)
• In the total study population with extended 4-year follow-up, responses with NIVO+IPI were deep and

durable regardless of IMDC risk–based prognosis
 — A complete response rate > 10% was observed consistently with NIVO+IPI regardless of risk category, and

most complete responses and partial responses with NIVO+IPI were ongoing in ITT and I/P patients with 
extended follow-up

 — Median DOR was longer with NIVO+IPI versus SUN regardless of risk group 
• Long-term OS benefits were maintained with NIVO+IPI versus SUN in both ITT and I/P patients; OS results

were not conclusive in patients with favorable risk
• PFS was consistent with previous reports, and curves continued to plateau at ~35% with NIVO+IPI in both

the I/P and ITT patients with 4 years of follow-up
• Safety in patients with a target kidney lesion(s) was consistent with the total study population. No new

safety signals were identified with longer follow-up in all treated patients

Background
• The combination of nivolumab plus ipilimumab (NIVO+IPI; dual checkpoint inhibition) is approved for

first-line treatment of intermediate/poor-risk (I/P) advanced renal cell carcinoma (aRCC), based on superior
overall survival (OS) and objective response rate (ORR) over sunitinib (SUN) in the randomized, phase 3
CheckMate 214 trial1–3

• Patients with aRCC who are ineligible for nephrectomy represent a population with high unmet medical need.
This subgroup has not been extensively investigated in clinical trials and outcomes with immunotherapy are not
well characterized4

• Here, we report an exploratory post hoc analysis in a subgroup of patients without prior nephrectomy and
with a target kidney lesion(s)—referred to in this poster as "patients with a target kidney lesion(s)"—and updated
analyses from the CheckMate 214 trial with extended minimum follow-up of 4 years including survival, response
outcomes per independent radiology review committee (IRRC), and safety

Methods
• In the total study population, patients with previously untreated clear cell aRCC were randomized 1:1 to

receive intravenous NIVO 3 mg/kg + IPI 1 mg/kg every 3 weeks for 4 doses followed by NIVO 3 mg/kg every
2 weeks, or SUN 50 mg daily orally for 4 weeks on, 2 weeks off (6-week cycles)3,5

 — Patients were stratified by region and International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) risk status (favorable, intermediate, or poor)

• The trial was stopped early when NIVO+IPI demonstrated OS superiority over SUN in the primary efficacy
population (August 7, 2017)

• Efficacy endpoints included OS, ORR, and progression-free survival (PFS) in IMDC I/P (primary), intent-to-treat
(ITT; secondary), and favorable-risk (exploratory) patients3,5

 — Response outcomes were confirmed and reported per IRRC using Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1

• Non-prespecified, post hoc exploratory efficacy analyses were performed in a subgroup of CheckMate 214
patients with a target kidney lesion(s)

Results
Patients
• A total of 1096 patients were randomized (ITT population [NIVO+IPI, N = 550; SUN, N = 546]; I/P-risk disease

[NIVO+IPI, N = 425; SUN, N = 422]; favorable-risk disease [NIVO+IPI, N = 125; SUN, N = 124])3

• Key baseline characteristics were reported previously for ITT patients,3,5 and were generally similar between
treatment arms and across risk groups, and largely balanced in the subgroup of patients with a target kidney
lesion(s) (N = 53 vs 55; Table 1)

Maximum reduction in target kidney lesions
• Reductions of ≥ 30% in target kidney lesions were achieved by 17/49 patients (35%) with NIVO+IPI versus 8/41 patients (20%) with SUN (Figure 1)
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Efficacy in patients with a target kidney lesion(s)
• ORR was notably higher (Table 2), median DOR was longer (Figure 2A), and more responses were ongoing with

NIVO+IPI versus SUN; however, no complete responses were observed (Table 2)
• A notable OS benefit was observed with NIVO+IPI versus SUN (HR, 0.63; Figure 3A)

 — OS probabilities at 48 months were 34.0% with NIVO+IPI versus 19.1% with SUN
• PFS HR was 0.99 with NIVO+IPI versus SUN (Figure 4A)

Efficacy in ITT, intermediate/poor-risk, and favorable-risk populations
• In the total study population, ORR was higher, median DOR was longer, and more patients had ongoing responses

and achieved complete responses with NIVO+IPI over SUN regardless of IMDC risk category (Table 2, Figure 2B–D)
• Superior OS with NIVO+IPI versus SUN was maintained in ITT patients (HR, 0.69) and I/P (HR, 0.65) patients,

while the difference in OS remained inconclusive in favorable-risk patients (HR, 0.93; Figure 3B–D)
 — OS probabilities at 48 months with NIVO+IPI versus SUN were 53.4% versus 43.3% (ITT), 50.0% versus

35.8% (I/P), and 65.1% versus 68.9% (favorable risk)
• PFS outcomes remained consistent with previous reports in all IMDC risk groups (Figure 4B–D)

 — PFS curves plateaued after 30 months at ~35% with NIVO+IPI in both the I/P and ITT patients

Safety
• Treatment-related adverse events (AEs) of any grade occurred in 96.2% versus 92.6% (grade 3–4; 41.5% vs 59.3%)

of patients with a target kidney lesion(s) treated with NIVO+IPI versus SUN, and in 94.0% versus 97.4% (grade 3–4;
47.9% vs 64.1%) of all patients

• Incidence of treatment-related select AEs (potentially immune-mediated) across organ systems (skin, endocrine,
gastrointestinal, pulmonary, hepatic, and renal categories) in patients with a target kidney lesion(s) were
comparable to or lower relative to the global study population

• Overall safety outcomes in all treated patients were consistent with previous reports, and no additional
treatment-related deaths were reported since the primary analysis
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Figure 1. Maximum reduction from baseline in target kidney lesions (%) in all response-evaluable patients with a target kidney lesion(s)

Patients with target lesion at baseline and at least 1 on-treatment tumor assessment of target kidney lesion(s). Best reduction is maximum reduction in sum of diameters of target lesions (negative value means true reduction; positive value means increase only observed over time). Horizontal reference line 
indicates the 30% reduction consistent with a RECIST v1.1 response.
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Table 1. Baseline characteristics

Characteristica

Patients with a 
target kidney lesion(s) Intent-to-treat3,5

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

Median age (range), years 64 (40–84) 64 (34–85) 62 (26–85) 62 (21–85)

Sex, n (%)
Male 
Female

39 (74) 
14 (26)

43 (78) 
12 (22)

413 (75) 
137 (25)

395 (72) 
151 (28)

IMDC prognostic score, n (%)b

Favorable (0)  
Intermediate (1–2) 
Poor (3–6)

1 (2) 
26 (49) 
26 (49)

1 (2) 
32 (58) 
22 (40)

125 (23) 
334 (61) 
91 (17)

124 (23) 
333 (61) 
89 (16)

Region, n (%)
United States 
Canada/Europe 
Rest of the world

17 (32) 
16 (30) 
20 (38)

11 (20) 
22 (40) 
22 (40)

154 (28) 
201 (37) 
195 (35)

153 (28) 
199 (36) 
194 (36)

Prior radiotherapy, n (%) 8 (15) 9 (16) 63 (11) 70 (13)

Prior nephrectomy, n (%) 0 0 453 (82) 437 (80)

No. of sites with target/ 
nontarget lesions, n (%)c

1 
≥ 2

2 (4) 
51 (96)

1 (2) 
54 (98)

123 (22) 
427 (78)

118 (22) 
427 (78)

Quantifiable tumor PD-L1 
expression, n (%)

< 1% 
≥ 1%

N = 48 
36 (75) 
12 (25)

N = 54 
40 (74) 
14 (26)

N = 499 
386 (77) 
113 (23)

N = 503 
376 (75) 
127 (25)

aInformation shown in the table is based on data collected with the use of an interactive voice-response system.
bTwo patients in the subgroup with a target kidney lesion(s) were classified as favorable risk per the case report form; both patients were determined 
to have 1 IMDC risk factor present, consistent with intermediate risk.
cThe number of target or nontarget lesions at baseline was not reported for 1 patient in the SUN arm.
PD-L1, programmed death ligand 1.

Table 2. Best overall confirmed response per RECIST v1.1 in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Patients with a 
target kidney lesion(s) Intent-to-treat Intermediate/poor risk Favorable risk

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

NIVO+IPI 
(N = 425)

SUN 
(N = 422)

NIVO+IPI 
(N = 125)

SUN 
(N = 124)

Confirmed ORR (95% CI), % 34.0 (22–48) 14.5 (7–27) 39.1 (35–43) 32.4 (29–37) 41.9 (37–47) 26.8 (23–31) 29.6 (22–38) 51.6 (43–61)

P value NE 0.0134 < 0.0001 0.0005

Best overall response, n (%)
Complete response 
Partial response 
Stable disease 
Progressive disease 
Unable to determine 
Not reported

0 
18 (34.0) 
20 (37.7) 
11 (20.8) 
4 (7.5) 

0

0 
8 (14.5) 
28 (50.9) 
7 (12.7) 
12 (21.8) 

0

59 (10.7) 
156 (28.4) 
198 (36.0) 
97 (17.6) 
38 (6.9) 
2 (0.4)

14 (2.6) 
163 (29.9) 
230 (42.1) 
77 (14.1) 
57 (10.4) 
5 (0.9)

44 (10.4) 
134 (31.5) 
131 (30.8) 
82 (19.3) 
32 (7.5) 
2 (0.5)

6 (1.4) 
107 (25.4) 
187 (44.3) 
71 (16.8) 
48 (11.4) 
3 (0.7)

15 (12.0) 
22 (17.6) 
67 (53.6) 
15 (12.0) 
6 (4.8) 

0

8 (6.5) 
56 (45.2) 
43 (34.7) 
6 (4.8) 
9 (7.3) 
2 (1.6)

Ongoing response, n (%) N = 18 
10 (55.6)

N = 8 
4 (50.0)

N = 215 
140 (65.1)

N = 177 
92 (52.0)

N = 178 
116 (65.2)

N = 113 
56 (49.6)

N = 37 
24 (64.9)

N = 64 
36 (56.3)

CI, confidence interval; NE, not estimable.

Figure 2. Duration of confirmed RECIST v1.1 response (DOR) in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

NR, not reached.

Figure 3. Overall survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Figure 4. Progression-free survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations
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HR (95% CI), 0.74 (0.62–0.88)

SUN (N = 124)NIVO+IPI (N = 125)

12.4 (9.7–18.0) 28.9 (22.1–38.4)

Median PFS, months (95% CI)

HR (95% CI), 1.84 (1.29–2.62)

SUN (N = 55)NIVO+IPI (N = 53)

8.1 (5.5–20.9) 11.9 (8.4–17.6)

Median PFS, months (95% CI)

HR (95% CI), 0.99 (0.59–1.67)
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Conclusions
• In the exploratory subgroup of patients with a target kidney lesion(s), a population with poor prognosis and

high unmet medical need, dual combination immunotherapy with NIVO+IPI offers a benefit in kidney tumor
reduction, ORR, DOR, and OS versus SUN

 — OS benefit in patients with a target kidney lesion(s) is consistent with the benefit observed in the ITT
and I/P-risk patients in the overall study population

 — No complete responses were observed in patients with a target kidney lesion(s)
• In the total study population with extended 4-year follow-up, responses with NIVO+IPI were deep and

durable regardless of IMDC risk–based prognosis
 — A complete response rate > 10% was observed consistently with NIVO+IPI regardless of risk category, and

most complete responses and partial responses with NIVO+IPI were ongoing in ITT and I/P patients with 
extended follow-up

 — Median DOR was longer with NIVO+IPI versus SUN regardless of risk group 
• Long-term OS benefits were maintained with NIVO+IPI versus SUN in both ITT and I/P patients; OS results

were not conclusive in patients with favorable risk
• PFS was consistent with previous reports, and curves continued to plateau at ~35% with NIVO+IPI in both

the I/P and ITT patients with 4 years of follow-up
• Safety in patients with a target kidney lesion(s) was consistent with the total study population. No new

safety signals were identified with longer follow-up in all treated patients

Background
• The combination of nivolumab plus ipilimumab (NIVO+IPI; dual checkpoint inhibition) is approved for

first-line treatment of intermediate/poor-risk (I/P) advanced renal cell carcinoma (aRCC), based on superior
overall survival (OS) and objective response rate (ORR) over sunitinib (SUN) in the randomized, phase 3
CheckMate 214 trial1–3

• Patients with aRCC who are ineligible for nephrectomy represent a population with high unmet medical need.
This subgroup has not been extensively investigated in clinical trials and outcomes with immunotherapy are not
well characterized4

• Here, we report an exploratory post hoc analysis in a subgroup of patients without prior nephrectomy and
with a target kidney lesion(s)—referred to in this poster as "patients with a target kidney lesion(s)"—and updated
analyses from the CheckMate 214 trial with extended minimum follow-up of 4 years including survival, response
outcomes per independent radiology review committee (IRRC), and safety

Methods
• In the total study population, patients with previously untreated clear cell aRCC were randomized 1:1 to

receive intravenous NIVO 3 mg/kg + IPI 1 mg/kg every 3 weeks for 4 doses followed by NIVO 3 mg/kg every
2 weeks, or SUN 50 mg daily orally for 4 weeks on, 2 weeks off (6-week cycles)3,5

 — Patients were stratified by region and International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) risk status (favorable, intermediate, or poor)

• The trial was stopped early when NIVO+IPI demonstrated OS superiority over SUN in the primary efficacy
population (August 7, 2017)

• Efficacy endpoints included OS, ORR, and progression-free survival (PFS) in IMDC I/P (primary), intent-to-treat
(ITT; secondary), and favorable-risk (exploratory) patients3,5

 — Response outcomes were confirmed and reported per IRRC using Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1

• Non-prespecified, post hoc exploratory efficacy analyses were performed in a subgroup of CheckMate 214
patients with a target kidney lesion(s)

Results
Patients
• A total of 1096 patients were randomized (ITT population [NIVO+IPI, N = 550; SUN, N = 546]; I/P-risk disease

[NIVO+IPI, N = 425; SUN, N = 422]; favorable-risk disease [NIVO+IPI, N = 125; SUN, N = 124])3

• Key baseline characteristics were reported previously for ITT patients,3,5 and were generally similar between
treatment arms and across risk groups, and largely balanced in the subgroup of patients with a target kidney
lesion(s) (N = 53 vs 55; Table 1)

Maximum reduction in target kidney lesions
• Reductions of ≥ 30% in target kidney lesions were achieved by 17/49 patients (35%) with NIVO+IPI versus 8/41 patients (20%) with SUN (Figure 1)
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Efficacy in patients with a target kidney lesion(s)
• ORR was notably higher (Table 2), median DOR was longer (Figure 2A), and more responses were ongoing with

NIVO+IPI versus SUN; however, no complete responses were observed (Table 2)
• A notable OS benefit was observed with NIVO+IPI versus SUN (HR, 0.63; Figure 3A)

 — OS probabilities at 48 months were 34.0% with NIVO+IPI versus 19.1% with SUN
• PFS HR was 0.99 with NIVO+IPI versus SUN (Figure 4A)

Efficacy in ITT, intermediate/poor-risk, and favorable-risk populations
• In the total study population, ORR was higher, median DOR was longer, and more patients had ongoing responses

and achieved complete responses with NIVO+IPI over SUN regardless of IMDC risk category (Table 2, Figure 2B–D)
• Superior OS with NIVO+IPI versus SUN was maintained in ITT patients (HR, 0.69) and I/P (HR, 0.65) patients,

while the difference in OS remained inconclusive in favorable-risk patients (HR, 0.93; Figure 3B–D)
 — OS probabilities at 48 months with NIVO+IPI versus SUN were 53.4% versus 43.3% (ITT), 50.0% versus

35.8% (I/P), and 65.1% versus 68.9% (favorable risk)
• PFS outcomes remained consistent with previous reports in all IMDC risk groups (Figure 4B–D)

 — PFS curves plateaued after 30 months at ~35% with NIVO+IPI in both the I/P and ITT patients

Safety
• Treatment-related adverse events (AEs) of any grade occurred in 96.2% versus 92.6% (grade 3–4; 41.5% vs 59.3%)

of patients with a target kidney lesion(s) treated with NIVO+IPI versus SUN, and in 94.0% versus 97.4% (grade 3–4;
47.9% vs 64.1%) of all patients

• Incidence of treatment-related select AEs (potentially immune-mediated) across organ systems (skin, endocrine,
gastrointestinal, pulmonary, hepatic, and renal categories) in patients with a target kidney lesion(s) were
comparable to or lower relative to the global study population

• Overall safety outcomes in all treated patients were consistent with previous reports, and no additional
treatment-related deaths were reported since the primary analysis
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Figure 1. Maximum reduction from baseline in target kidney lesions (%) in all response-evaluable patients with a target kidney lesion(s)

Patients with target lesion at baseline and at least 1 on-treatment tumor assessment of target kidney lesion(s). Best reduction is maximum reduction in sum of diameters of target lesions (negative value means true reduction; positive value means increase only observed over time). Horizontal reference line 
indicates the 30% reduction consistent with a RECIST v1.1 response.
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Table 1. Baseline characteristics

Characteristica

Patients with a 
target kidney lesion(s) Intent-to-treat3,5

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

Median age (range), years 64 (40–84) 64 (34–85) 62 (26–85) 62 (21–85)

Sex, n (%)
Male 
Female

39 (74) 
14 (26)

43 (78) 
12 (22)

413 (75) 
137 (25)

395 (72) 
151 (28)

IMDC prognostic score, n (%)b

Favorable (0)  
Intermediate (1–2) 
Poor (3–6)

1 (2) 
26 (49) 
26 (49)

1 (2) 
32 (58) 
22 (40)

125 (23) 
334 (61) 
91 (17)

124 (23) 
333 (61) 
89 (16)

Region, n (%)
United States 
Canada/Europe 
Rest of the world

17 (32) 
16 (30) 
20 (38)

11 (20) 
22 (40) 
22 (40)

154 (28) 
201 (37) 
195 (35)

153 (28) 
199 (36) 
194 (36)

Prior radiotherapy, n (%) 8 (15) 9 (16) 63 (11) 70 (13)

Prior nephrectomy, n (%) 0 0 453 (82) 437 (80)

No. of sites with target/ 
nontarget lesions, n (%)c

1 
≥ 2

2 (4) 
51 (96)

1 (2) 
54 (98)

123 (22) 
427 (78)

118 (22) 
427 (78)

Quantifiable tumor PD-L1 
expression, n (%)

< 1% 
≥ 1%

N = 48 
36 (75) 
12 (25)

N = 54 
40 (74) 
14 (26)

N = 499 
386 (77) 
113 (23)

N = 503 
376 (75) 
127 (25)

aInformation shown in the table is based on data collected with the use of an interactive voice-response system.
bTwo patients in the subgroup with a target kidney lesion(s) were classified as favorable risk per the case report form; both patients were determined 
to have 1 IMDC risk factor present, consistent with intermediate risk.
cThe number of target or nontarget lesions at baseline was not reported for 1 patient in the SUN arm.
PD-L1, programmed death ligand 1.

Table 2. Best overall confirmed response per RECIST v1.1 in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Patients with a 
target kidney lesion(s) Intent-to-treat Intermediate/poor risk Favorable risk

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

NIVO+IPI 
(N = 425)

SUN 
(N = 422)

NIVO+IPI 
(N = 125)

SUN 
(N = 124)

Confirmed ORR (95% CI), % 34.0 (22–48) 14.5 (7–27) 39.1 (35–43) 32.4 (29–37) 41.9 (37–47) 26.8 (23–31) 29.6 (22–38) 51.6 (43–61)

P value NE 0.0134 < 0.0001 0.0005

Best overall response, n (%)
Complete response 
Partial response 
Stable disease 
Progressive disease 
Unable to determine 
Not reported

0 
18 (34.0) 
20 (37.7) 
11 (20.8) 
4 (7.5) 

0

0 
8 (14.5) 
28 (50.9) 
7 (12.7) 
12 (21.8) 

0

59 (10.7) 
156 (28.4) 
198 (36.0) 
97 (17.6) 
38 (6.9) 
2 (0.4)

14 (2.6) 
163 (29.9) 
230 (42.1) 
77 (14.1) 
57 (10.4) 
5 (0.9)

44 (10.4) 
134 (31.5) 
131 (30.8) 
82 (19.3) 
32 (7.5) 
2 (0.5)

6 (1.4) 
107 (25.4) 
187 (44.3) 
71 (16.8) 
48 (11.4) 
3 (0.7)

15 (12.0) 
22 (17.6) 
67 (53.6) 
15 (12.0) 
6 (4.8) 

0

8 (6.5) 
56 (45.2) 
43 (34.7) 
6 (4.8) 
9 (7.3) 
2 (1.6)

Ongoing response, n (%) N = 18 
10 (55.6)

N = 8 
4 (50.0)

N = 215 
140 (65.1)

N = 177 
92 (52.0)

N = 178 
116 (65.2)

N = 113 
56 (49.6)

N = 37 
24 (64.9)

N = 64 
36 (56.3)

CI, confidence interval; NE, not estimable.

Figure 2. Duration of confirmed RECIST v1.1 response (DOR) in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

NR, not reached.

Figure 3. Overall survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Figure 4. Progression-free survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations
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Durability of CPI-induced responses is steady 
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Conclusions
• In the exploratory subgroup of patients with a target kidney lesion(s), a population with poor prognosis and

high unmet medical need, dual combination immunotherapy with NIVO+IPI offers a benefit in kidney tumor
reduction, ORR, DOR, and OS versus SUN

 — OS benefit in patients with a target kidney lesion(s) is consistent with the benefit observed in the ITT
and I/P-risk patients in the overall study population

 — No complete responses were observed in patients with a target kidney lesion(s)
• In the total study population with extended 4-year follow-up, responses with NIVO+IPI were deep and

durable regardless of IMDC risk–based prognosis
 — A complete response rate > 10% was observed consistently with NIVO+IPI regardless of risk category, and

most complete responses and partial responses with NIVO+IPI were ongoing in ITT and I/P patients with 
extended follow-up

 — Median DOR was longer with NIVO+IPI versus SUN regardless of risk group 
• Long-term OS benefits were maintained with NIVO+IPI versus SUN in both ITT and I/P patients; OS results

were not conclusive in patients with favorable risk
• PFS was consistent with previous reports, and curves continued to plateau at ~35% with NIVO+IPI in both

the I/P and ITT patients with 4 years of follow-up
• Safety in patients with a target kidney lesion(s) was consistent with the total study population. No new

safety signals were identified with longer follow-up in all treated patients

Background
• The combination of nivolumab plus ipilimumab (NIVO+IPI; dual checkpoint inhibition) is approved for

first-line treatment of intermediate/poor-risk (I/P) advanced renal cell carcinoma (aRCC), based on superior
overall survival (OS) and objective response rate (ORR) over sunitinib (SUN) in the randomized, phase 3
CheckMate 214 trial1–3

• Patients with aRCC who are ineligible for nephrectomy represent a population with high unmet medical need.
This subgroup has not been extensively investigated in clinical trials and outcomes with immunotherapy are not
well characterized4

• Here, we report an exploratory post hoc analysis in a subgroup of patients without prior nephrectomy and
with a target kidney lesion(s)—referred to in this poster as "patients with a target kidney lesion(s)"—and updated
analyses from the CheckMate 214 trial with extended minimum follow-up of 4 years including survival, response
outcomes per independent radiology review committee (IRRC), and safety

Methods
• In the total study population, patients with previously untreated clear cell aRCC were randomized 1:1 to

receive intravenous NIVO 3 mg/kg + IPI 1 mg/kg every 3 weeks for 4 doses followed by NIVO 3 mg/kg every
2 weeks, or SUN 50 mg daily orally for 4 weeks on, 2 weeks off (6-week cycles)3,5

 — Patients were stratified by region and International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) risk status (favorable, intermediate, or poor)

• The trial was stopped early when NIVO+IPI demonstrated OS superiority over SUN in the primary efficacy
population (August 7, 2017)

• Efficacy endpoints included OS, ORR, and progression-free survival (PFS) in IMDC I/P (primary), intent-to-treat
(ITT; secondary), and favorable-risk (exploratory) patients3,5

 — Response outcomes were confirmed and reported per IRRC using Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1

• Non-prespecified, post hoc exploratory efficacy analyses were performed in a subgroup of CheckMate 214
patients with a target kidney lesion(s)

Results
Patients
• A total of 1096 patients were randomized (ITT population [NIVO+IPI, N = 550; SUN, N = 546]; I/P-risk disease

[NIVO+IPI, N = 425; SUN, N = 422]; favorable-risk disease [NIVO+IPI, N = 125; SUN, N = 124])3

• Key baseline characteristics were reported previously for ITT patients,3,5 and were generally similar between
treatment arms and across risk groups, and largely balanced in the subgroup of patients with a target kidney
lesion(s) (N = 53 vs 55; Table 1)

Maximum reduction in target kidney lesions
• Reductions of ≥ 30% in target kidney lesions were achieved by 17/49 patients (35%) with NIVO+IPI versus 8/41 patients (20%) with SUN (Figure 1)
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Efficacy in patients with a target kidney lesion(s)
• ORR was notably higher (Table 2), median DOR was longer (Figure 2A), and more responses were ongoing with

NIVO+IPI versus SUN; however, no complete responses were observed (Table 2)
• A notable OS benefit was observed with NIVO+IPI versus SUN (HR, 0.63; Figure 3A)

 — OS probabilities at 48 months were 34.0% with NIVO+IPI versus 19.1% with SUN
• PFS HR was 0.99 with NIVO+IPI versus SUN (Figure 4A)

Efficacy in ITT, intermediate/poor-risk, and favorable-risk populations
• In the total study population, ORR was higher, median DOR was longer, and more patients had ongoing responses

and achieved complete responses with NIVO+IPI over SUN regardless of IMDC risk category (Table 2, Figure 2B–D)
• Superior OS with NIVO+IPI versus SUN was maintained in ITT patients (HR, 0.69) and I/P (HR, 0.65) patients,

while the difference in OS remained inconclusive in favorable-risk patients (HR, 0.93; Figure 3B–D)
 — OS probabilities at 48 months with NIVO+IPI versus SUN were 53.4% versus 43.3% (ITT), 50.0% versus

35.8% (I/P), and 65.1% versus 68.9% (favorable risk)
• PFS outcomes remained consistent with previous reports in all IMDC risk groups (Figure 4B–D)

 — PFS curves plateaued after 30 months at ~35% with NIVO+IPI in both the I/P and ITT patients

Safety
• Treatment-related adverse events (AEs) of any grade occurred in 96.2% versus 92.6% (grade 3–4; 41.5% vs 59.3%)

of patients with a target kidney lesion(s) treated with NIVO+IPI versus SUN, and in 94.0% versus 97.4% (grade 3–4;
47.9% vs 64.1%) of all patients

• Incidence of treatment-related select AEs (potentially immune-mediated) across organ systems (skin, endocrine,
gastrointestinal, pulmonary, hepatic, and renal categories) in patients with a target kidney lesion(s) were
comparable to or lower relative to the global study population

• Overall safety outcomes in all treated patients were consistent with previous reports, and no additional
treatment-related deaths were reported since the primary analysis
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Figure 1. Maximum reduction from baseline in target kidney lesions (%) in all response-evaluable patients with a target kidney lesion(s)

Patients with target lesion at baseline and at least 1 on-treatment tumor assessment of target kidney lesion(s). Best reduction is maximum reduction in sum of diameters of target lesions (negative value means true reduction; positive value means increase only observed over time). Horizontal reference line 
indicates the 30% reduction consistent with a RECIST v1.1 response.
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Table 1. Baseline characteristics

Characteristica

Patients with a 
target kidney lesion(s) Intent-to-treat3,5

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

Median age (range), years 64 (40–84) 64 (34–85) 62 (26–85) 62 (21–85)

Sex, n (%)
Male 
Female

39 (74) 
14 (26)

43 (78) 
12 (22)

413 (75) 
137 (25)

395 (72) 
151 (28)

IMDC prognostic score, n (%)b

Favorable (0)  
Intermediate (1–2) 
Poor (3–6)

1 (2) 
26 (49) 
26 (49)

1 (2) 
32 (58) 
22 (40)

125 (23) 
334 (61) 
91 (17)

124 (23) 
333 (61) 
89 (16)

Region, n (%)
United States 
Canada/Europe 
Rest of the world

17 (32) 
16 (30) 
20 (38)

11 (20) 
22 (40) 
22 (40)

154 (28) 
201 (37) 
195 (35)

153 (28) 
199 (36) 
194 (36)

Prior radiotherapy, n (%) 8 (15) 9 (16) 63 (11) 70 (13)

Prior nephrectomy, n (%) 0 0 453 (82) 437 (80)

No. of sites with target/ 
nontarget lesions, n (%)c

1 
≥ 2

2 (4) 
51 (96)

1 (2) 
54 (98)

123 (22) 
427 (78)

118 (22) 
427 (78)

Quantifiable tumor PD-L1 
expression, n (%)

< 1% 
≥ 1%

N = 48 
36 (75) 
12 (25)

N = 54 
40 (74) 
14 (26)

N = 499 
386 (77) 
113 (23)

N = 503 
376 (75) 
127 (25)

aInformation shown in the table is based on data collected with the use of an interactive voice-response system.
bTwo patients in the subgroup with a target kidney lesion(s) were classified as favorable risk per the case report form; both patients were determined 
to have 1 IMDC risk factor present, consistent with intermediate risk.
cThe number of target or nontarget lesions at baseline was not reported for 1 patient in the SUN arm.
PD-L1, programmed death ligand 1.

Table 2. Best overall confirmed response per RECIST v1.1 in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Patients with a 
target kidney lesion(s) Intent-to-treat Intermediate/poor risk Favorable risk

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

NIVO+IPI 
(N = 425)

SUN 
(N = 422)

NIVO+IPI 
(N = 125)

SUN 
(N = 124)

Confirmed ORR (95% CI), % 34.0 (22–48) 14.5 (7–27) 39.1 (35–43) 32.4 (29–37) 41.9 (37–47) 26.8 (23–31) 29.6 (22–38) 51.6 (43–61)

P value NE 0.0134 < 0.0001 0.0005

Best overall response, n (%)
Complete response 
Partial response 
Stable disease 
Progressive disease 
Unable to determine 
Not reported

0 
18 (34.0) 
20 (37.7) 
11 (20.8) 
4 (7.5) 

0

0 
8 (14.5) 
28 (50.9) 
7 (12.7) 
12 (21.8) 

0

59 (10.7) 
156 (28.4) 
198 (36.0) 
97 (17.6) 
38 (6.9) 
2 (0.4)

14 (2.6) 
163 (29.9) 
230 (42.1) 
77 (14.1) 
57 (10.4) 
5 (0.9)

44 (10.4) 
134 (31.5) 
131 (30.8) 
82 (19.3) 
32 (7.5) 
2 (0.5)

6 (1.4) 
107 (25.4) 
187 (44.3) 
71 (16.8) 
48 (11.4) 
3 (0.7)

15 (12.0) 
22 (17.6) 
67 (53.6) 
15 (12.0) 
6 (4.8) 

0

8 (6.5) 
56 (45.2) 
43 (34.7) 
6 (4.8) 
9 (7.3) 
2 (1.6)

Ongoing response, n (%) N = 18 
10 (55.6)

N = 8 
4 (50.0)

N = 215 
140 (65.1)

N = 177 
92 (52.0)

N = 178 
116 (65.2)

N = 113 
56 (49.6)

N = 37 
24 (64.9)

N = 64 
36 (56.3)

CI, confidence interval; NE, not estimable.

Figure 2. Duration of confirmed RECIST v1.1 response (DOR) in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

NR, not reached.

Figure 3. Overall survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Figure 4. Progression-free survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations
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Conclusions
• In the exploratory subgroup of patients with a target kidney lesion(s), a population with poor prognosis and

high unmet medical need, dual combination immunotherapy with NIVO+IPI offers a benefit in kidney tumor
reduction, ORR, DOR, and OS versus SUN

 — OS benefit in patients with a target kidney lesion(s) is consistent with the benefit observed in the ITT
and I/P-risk patients in the overall study population

 — No complete responses were observed in patients with a target kidney lesion(s)
• In the total study population with extended 4-year follow-up, responses with NIVO+IPI were deep and

durable regardless of IMDC risk–based prognosis
 — A complete response rate > 10% was observed consistently with NIVO+IPI regardless of risk category, and

most complete responses and partial responses with NIVO+IPI were ongoing in ITT and I/P patients with 
extended follow-up

 — Median DOR was longer with NIVO+IPI versus SUN regardless of risk group 
• Long-term OS benefits were maintained with NIVO+IPI versus SUN in both ITT and I/P patients; OS results

were not conclusive in patients with favorable risk
• PFS was consistent with previous reports, and curves continued to plateau at ~35% with NIVO+IPI in both

the I/P and ITT patients with 4 years of follow-up
• Safety in patients with a target kidney lesion(s) was consistent with the total study population. No new

safety signals were identified with longer follow-up in all treated patients

Background
• The combination of nivolumab plus ipilimumab (NIVO+IPI; dual checkpoint inhibition) is approved for

first-line treatment of intermediate/poor-risk (I/P) advanced renal cell carcinoma (aRCC), based on superior
overall survival (OS) and objective response rate (ORR) over sunitinib (SUN) in the randomized, phase 3
CheckMate 214 trial1–3

• Patients with aRCC who are ineligible for nephrectomy represent a population with high unmet medical need.
This subgroup has not been extensively investigated in clinical trials and outcomes with immunotherapy are not
well characterized4

• Here, we report an exploratory post hoc analysis in a subgroup of patients without prior nephrectomy and
with a target kidney lesion(s)—referred to in this poster as "patients with a target kidney lesion(s)"—and updated
analyses from the CheckMate 214 trial with extended minimum follow-up of 4 years including survival, response
outcomes per independent radiology review committee (IRRC), and safety

Methods
• In the total study population, patients with previously untreated clear cell aRCC were randomized 1:1 to

receive intravenous NIVO 3 mg/kg + IPI 1 mg/kg every 3 weeks for 4 doses followed by NIVO 3 mg/kg every
2 weeks, or SUN 50 mg daily orally for 4 weeks on, 2 weeks off (6-week cycles)3,5

 — Patients were stratified by region and International Metastatic Renal Cell Carcinoma Database Consortium
(IMDC) risk status (favorable, intermediate, or poor)

• The trial was stopped early when NIVO+IPI demonstrated OS superiority over SUN in the primary efficacy
population (August 7, 2017)

• Efficacy endpoints included OS, ORR, and progression-free survival (PFS) in IMDC I/P (primary), intent-to-treat
(ITT; secondary), and favorable-risk (exploratory) patients3,5

 — Response outcomes were confirmed and reported per IRRC using Response Evaluation Criteria in Solid Tumors
(RECIST) v1.1

• Non-prespecified, post hoc exploratory efficacy analyses were performed in a subgroup of CheckMate 214
patients with a target kidney lesion(s)

Results
Patients
• A total of 1096 patients were randomized (ITT population [NIVO+IPI, N = 550; SUN, N = 546]; I/P-risk disease

[NIVO+IPI, N = 425; SUN, N = 422]; favorable-risk disease [NIVO+IPI, N = 125; SUN, N = 124])3

• Key baseline characteristics were reported previously for ITT patients,3,5 and were generally similar between
treatment arms and across risk groups, and largely balanced in the subgroup of patients with a target kidney
lesion(s) (N = 53 vs 55; Table 1)

Maximum reduction in target kidney lesions
• Reductions of ≥ 30% in target kidney lesions were achieved by 17/49 patients (35%) with NIVO+IPI versus 8/41 patients (20%) with SUN (Figure 1)
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Efficacy in patients with a target kidney lesion(s)
• ORR was notably higher (Table 2), median DOR was longer (Figure 2A), and more responses were ongoing with

NIVO+IPI versus SUN; however, no complete responses were observed (Table 2)
• A notable OS benefit was observed with NIVO+IPI versus SUN (HR, 0.63; Figure 3A)

 — OS probabilities at 48 months were 34.0% with NIVO+IPI versus 19.1% with SUN
• PFS HR was 0.99 with NIVO+IPI versus SUN (Figure 4A)

Efficacy in ITT, intermediate/poor-risk, and favorable-risk populations
• In the total study population, ORR was higher, median DOR was longer, and more patients had ongoing responses

and achieved complete responses with NIVO+IPI over SUN regardless of IMDC risk category (Table 2, Figure 2B–D)
• Superior OS with NIVO+IPI versus SUN was maintained in ITT patients (HR, 0.69) and I/P (HR, 0.65) patients,

while the difference in OS remained inconclusive in favorable-risk patients (HR, 0.93; Figure 3B–D)
 — OS probabilities at 48 months with NIVO+IPI versus SUN were 53.4% versus 43.3% (ITT), 50.0% versus

35.8% (I/P), and 65.1% versus 68.9% (favorable risk)
• PFS outcomes remained consistent with previous reports in all IMDC risk groups (Figure 4B–D)

 — PFS curves plateaued after 30 months at ~35% with NIVO+IPI in both the I/P and ITT patients

Safety
• Treatment-related adverse events (AEs) of any grade occurred in 96.2% versus 92.6% (grade 3–4; 41.5% vs 59.3%)

of patients with a target kidney lesion(s) treated with NIVO+IPI versus SUN, and in 94.0% versus 97.4% (grade 3–4;
47.9% vs 64.1%) of all patients

• Incidence of treatment-related select AEs (potentially immune-mediated) across organ systems (skin, endocrine,
gastrointestinal, pulmonary, hepatic, and renal categories) in patients with a target kidney lesion(s) were
comparable to or lower relative to the global study population

• Overall safety outcomes in all treated patients were consistent with previous reports, and no additional
treatment-related deaths were reported since the primary analysis
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Figure 1. Maximum reduction from baseline in target kidney lesions (%) in all response-evaluable patients with a target kidney lesion(s)

Patients with target lesion at baseline and at least 1 on-treatment tumor assessment of target kidney lesion(s). Best reduction is maximum reduction in sum of diameters of target lesions (negative value means true reduction; positive value means increase only observed over time). Horizontal reference line 
indicates the 30% reduction consistent with a RECIST v1.1 response.
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Table 1. Baseline characteristics

Characteristica

Patients with a 
target kidney lesion(s) Intent-to-treat3,5

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

Median age (range), years 64 (40–84) 64 (34–85) 62 (26–85) 62 (21–85)

Sex, n (%)
Male 
Female

39 (74) 
14 (26)

43 (78) 
12 (22)

413 (75) 
137 (25)

395 (72) 
151 (28)

IMDC prognostic score, n (%)b

Favorable (0)  
Intermediate (1–2) 
Poor (3–6)

1 (2) 
26 (49) 
26 (49)

1 (2) 
32 (58) 
22 (40)

125 (23) 
334 (61) 
91 (17)

124 (23) 
333 (61) 
89 (16)

Region, n (%)
United States 
Canada/Europe 
Rest of the world

17 (32) 
16 (30) 
20 (38)

11 (20) 
22 (40) 
22 (40)

154 (28) 
201 (37) 
195 (35)

153 (28) 
199 (36) 
194 (36)

Prior radiotherapy, n (%) 8 (15) 9 (16) 63 (11) 70 (13)

Prior nephrectomy, n (%) 0 0 453 (82) 437 (80)

No. of sites with target/ 
nontarget lesions, n (%)c

1 
≥ 2

2 (4) 
51 (96)

1 (2) 
54 (98)

123 (22) 
427 (78)

118 (22) 
427 (78)

Quantifiable tumor PD-L1 
expression, n (%)

< 1% 
≥ 1%

N = 48 
36 (75) 
12 (25)

N = 54 
40 (74) 
14 (26)

N = 499 
386 (77) 
113 (23)

N = 503 
376 (75) 
127 (25)

aInformation shown in the table is based on data collected with the use of an interactive voice-response system.
bTwo patients in the subgroup with a target kidney lesion(s) were classified as favorable risk per the case report form; both patients were determined 
to have 1 IMDC risk factor present, consistent with intermediate risk.
cThe number of target or nontarget lesions at baseline was not reported for 1 patient in the SUN arm.
PD-L1, programmed death ligand 1.

Table 2. Best overall confirmed response per RECIST v1.1 in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Patients with a 
target kidney lesion(s) Intent-to-treat Intermediate/poor risk Favorable risk

NIVO+IPI
(N = 53)

SUN
(N = 55)

NIVO+IPI
(N = 550)

SUN
(N = 546)

NIVO+IPI 
(N = 425)

SUN 
(N = 422)

NIVO+IPI 
(N = 125)

SUN 
(N = 124)

Confirmed ORR (95% CI), % 34.0 (22–48) 14.5 (7–27) 39.1 (35–43) 32.4 (29–37) 41.9 (37–47) 26.8 (23–31) 29.6 (22–38) 51.6 (43–61)

P value NE 0.0134 < 0.0001 0.0005

Best overall response, n (%)
Complete response 
Partial response 
Stable disease 
Progressive disease 
Unable to determine 
Not reported

0 
18 (34.0) 
20 (37.7) 
11 (20.8) 
4 (7.5) 

0

0 
8 (14.5) 
28 (50.9) 
7 (12.7) 
12 (21.8) 

0

59 (10.7) 
156 (28.4) 
198 (36.0) 
97 (17.6) 
38 (6.9) 
2 (0.4)

14 (2.6) 
163 (29.9) 
230 (42.1) 
77 (14.1) 
57 (10.4) 
5 (0.9)

44 (10.4) 
134 (31.5) 
131 (30.8) 
82 (19.3) 
32 (7.5) 
2 (0.5)

6 (1.4) 
107 (25.4) 
187 (44.3) 
71 (16.8) 
48 (11.4) 
3 (0.7)

15 (12.0) 
22 (17.6) 
67 (53.6) 
15 (12.0) 
6 (4.8) 

0

8 (6.5) 
56 (45.2) 
43 (34.7) 
6 (4.8) 
9 (7.3) 
2 (1.6)

Ongoing response, n (%) N = 18 
10 (55.6)

N = 8 
4 (50.0)

N = 215 
140 (65.1)

N = 177 
92 (52.0)

N = 178 
116 (65.2)

N = 113 
56 (49.6)

N = 37 
24 (64.9)

N = 64 
36 (56.3)

CI, confidence interval; NE, not estimable.

Figure 2. Duration of confirmed RECIST v1.1 response (DOR) in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

NR, not reached.

Figure 3. Overall survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations

Figure 4. Progression-free survival in patients with a target kidney lesion(s) and ITT, intermediate/poor-risk, and favorable-risk populations
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Ipilimumab + Nivolumab (CM214, 42 mo FU):  
late separation of the curves with long-term effects��������� 6\QF
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late effects

Motzer, R. et al.(2020). Journal for ImmunoTherapy of Cancer 8(2), e000891. https://dx.doi.org/10.1136/jitc-2020-000891

https://dx.doi.org/10.1136/jitc-2020-000891


© Universitätsmedizin Essen 19

Axitinib-based CPI-combinations impact early on PFS 

Rini, B. I. et al. N Engl J Med NEJMoa1816714–12 (2019).

n engl j med  nejm.org 8
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13.8 months (95% confidence interval [CI], 11.1 
to could not be estimated) with avelumab plus 
axitinib, as compared with 7.2 months (95% CI, 
5.7 to 9.7) with sunitinib (stratified hazard ratio 
for disease progression or death, 0.61; 95% CI, 
0.47 to 0.79; P<0.001; repeated confidence inter-
val, 0.43 to 0.92) (Fig. 1A). The median follow-up 
was 9.9 months with avelumab plus axitinib and 
8.4 months with sunitinib. Among the patients 
with PD-L1–positive tumors, deaths from any 
cause were observed in 37 patients (13.7%) who 

received avelumab plus axitinib and in 44 pa-
tients (15.2%) who received sunitinib (stratified 
hazard ratio for death, 0.82; 95% CI, 0.53 to 
1.28; P = 0.38; repeated confidence interval, 0.46 
to 2.40). The median follow-up was 11.6 months 
and 10.7 months, respectively.

Key Secondary End Points
In the overall population, progression-free sur-
vival was also significantly longer with avelumab 
plus axitinib than with sunitinib; the median 

Figure 1. Progression-free Survival.

Progression-free survival among patients with programmed death ligand 1 (PD-L1)–positive tumors (Panel A)  
and among patients in the overall population (Panel B) is shown. NE denotes could not be estimated.
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Axitinib-based CPI-combinations impact early on PFS 

Rini, B. I. et al. N Engl J Med NEJMoa1816714–12 (2019).
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13.8 months (95% confidence interval [CI], 11.1 
to could not be estimated) with avelumab plus 
axitinib, as compared with 7.2 months (95% CI, 
5.7 to 9.7) with sunitinib (stratified hazard ratio 
for disease progression or death, 0.61; 95% CI, 
0.47 to 0.79; P<0.001; repeated confidence inter-
val, 0.43 to 0.92) (Fig. 1A). The median follow-up 
was 9.9 months with avelumab plus axitinib and 
8.4 months with sunitinib. Among the patients 
with PD-L1–positive tumors, deaths from any 
cause were observed in 37 patients (13.7%) who 

received avelumab plus axitinib and in 44 pa-
tients (15.2%) who received sunitinib (stratified 
hazard ratio for death, 0.82; 95% CI, 0.53 to 
1.28; P = 0.38; repeated confidence interval, 0.46 
to 2.40). The median follow-up was 11.6 months 
and 10.7 months, respectively.

Key Secondary End Points
In the overall population, progression-free sur-
vival was also significantly longer with avelumab 
plus axitinib than with sunitinib; the median 

Figure 1. Progression-free Survival.

Progression-free survival among patients with programmed death ligand 1 (PD-L1)–positive tumors (Panel A)  
and among patients in the overall population (Panel B) is shown. NE denotes could not be estimated.
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OS for current standard 1st line combinations

Tannir et al . ASCO GU 2020: 609 EPAR Avelumab SEP 2019
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KN426: longer FU (≧ 23 Mo.) has impact on outcome parameter

5001 Plimack et al. ASCO 2020
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Cabozantinib + Nivolumab (CM9ER) - a future option in 1st line

• Choueiri TK, et al. ESMO 2020; oral presentation (#696O).
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Efficacy parameter of TKI-CPI combinations 
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47-year-old pts. with oligometastatic mRCC on axitinib + pembrolizumab
IMDC risk: intermediate

Baseline, symptomatic
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47-year-old pts. with oligometastatic mRCC on axitinib + pembrolizumab
IMDC risk: intermediate

Baseline, symptomatic 6 mo. later, very good PR
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Depth of response informs on prognosis in mRCC

2368 Association Between Depth of Response and Overall Survival:  
Exploratory Analysis in Patients With Previously Untreated aRCC in CheckMate 214
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Conclusions
• More patients in the NIVO+IPI arm achieved deeper responses and subsequent 

long-term OS bene!ts compared with those in the SUN arm
• Median time to a DepOR threshold >50% was quicker with NIVO+IPI versus SUN
• The relationships between DepOR and OS were distinct for NIVO+IPI versus SUN

 – In the NIVO+IPI arm, similar notable OS bene!ts were observed in patients 
with 50%–�75% tumor reduction (Q3) and those with 75%–�100% tumor 
reduction (Q4), whereas only Q4 patients achieved comparable OS with SUN

• These results suggest that a DepOR threshold of >50% may be a useful indicator 
of prolonged OS in aRCC patients treated with immuno-oncology regimens
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Figure 4. ROC curve of 27-month overall survival by DepOR

Figure 3. 24-month OS by quartile (DepOR 6-month landmark population) 

Figure 5. Median (IQR) time to DepOR >50% 

Background 
• Nivolumab plus ipilimumab (NIVO+IPI) demonstrated superior ef!cacy versus sunitinib 

(SUN) in the !rst-line treatment of patients with International Metastatic Renal Cell 
Carcinoma Database Consortium (IMDC) intermediate/poor-risk advanced or 
metastatic renal cell carcinoma (aRCC) in the CheckMate 214 trial (minimum follow-up 
17.5 months), and was subsequently approved by the US Food and Drug 
Administration and the European Medicines Agency in this population1–4

• With extended follow-up (minimum 30 months), durable ef!cacy was maintained with 
NIVO+IPI over SUN in both IMDC intermediate/poor-risk patients and in the intention-
to-treat (ITT) population that included patients with any-risk disease5 
– Overall survival (OS) was longer with NIVO+IPI versus SUN among ITT patients 

(hazard ratio [HR] 0.71; 95% con!dence interval [CI], 0.59–0.86; P = 0.0003); 11% 
of patients in the NIVO+IPI arm achieved complete response versus only 2% of 
patients in the SUN arm using Response Evaluation Criteria in Solid Tumors 
(RECIST) v1.1 criteria (objective response rate [ORR] 41% vs 34%, respectively) 

• Depth of response (DepOR; maximum percent tumor reduction from baseline) may  
be a useful measure of tumor response that potentially provides an early read-out of 
durable ef!cacy, offering an additional method of comparison between treatments6–9

– DepOR by quartile was positively correlated with long-term survival in a previous 
study of patients with non-small cell lung cancer: patients treated with a programmed 
death-1 (PD-1) inhibitor with tumor shrinkage 51%–75% achieved similar OS bene!ts 
to patients with 76%–100% shrinkage, unlike the incremental increases in OS across 
DepOR quartiles observed in patients treated with a tyrosine kinase inhibitor6

– DepOR was an independent prognostic factor for metastatic RCC in patients 
treated with targeted therapies/cytokines7–9

• The present exploratory analysis sought to evaluate the relationship between DepOR 
and OS in CheckMate 214 patients with aRCC randomized to NIVO+IPI or SUN

Methods 
• As reported previously, patients with aRCC were randomly assigned 1:1 to NIVO  

3 mg/kg plus IPI 1 mg/kg intravenously every 3 weeks for 4 doses then NIVO 3 mg/kg 
intravenously every 2 weeks, or to SUN 50 mg orally once daily for 4 weeks on,  
2 weeks off1

• ITT patients who had baseline and at least 1 post-baseline tumor measurement were 
included in this retrospective exploratory analysis; minimum follow-up was 30 months 
(median 32.4 months)

• DepOR, which was de!ned as the maximum percent reduction from baseline in the 
sum of target lesion diameters, was assessed per independent radiology review 
committee (IRRC; non-target lesions were not included in the response assessment)

• OS was evaluated in each treatment arm by DepOR quartiles (Qs) based on the 
maximum percent reduction in target lesions (Table 1) 
– HRs using the Cox HR model were computed, and Kaplan–Meier curves were 

plotted for OS by DepOR quartile for all patients
– Within each treatment arm, quartiles with any reduction in target lesions (Q1–Q4) 

were compared with Q0 (ie, patients with no tumor reduction)
• Landmark analyses (3, 6, 9, and 12 month) of OS by DepOR quartiles were conducted 

to address the potential in"uence of early death events on OS outcomes 
• Receiver operating characteristic (ROC) curve analysis was used to identify a potential 

DepOR threshold predictive of prolonged OS (at 27 months); median (interquartile 
range [IQR]) time to this DepOR threshold was calculated

• The effects of clinically relevant baseline features—tumor programmed death  
ligand 1 (PD-L1) expression, neutrophil-to-lymphocyte ratio, tumor burden, previous 
nephrectomy, time from diagnosis to randomization, Karnofsky performance status, 
corrected calcium level, hemoglobin level, platelet level, neutrophil count, and lactate 
dehydrogenase level—on the DepOR threshold were analyzed using a biologically 
plausible multivariable model for each arm separately 
– Parsimonious (reduced) multivariable models included all baseline factors associated 

with optimal DepOR at a nominal P value of less than 0.05 and are reported here
• Treatment-related select (potentially immune-mediated) adverse events and other 

outcomes were reported using descriptive statistics

Table 1. DepOR quartiles

 
Quartile

Maximum percent reduction from baseline 
in sum of target lesion diameters

Q0 No reduction

Q1 >0–≤25%

Q2 >25–≤50%

Q3 >50–≤75%

Q4 >75–≤100%

0

Q0 105 100 89 79 71 64 62 56 50 49 46 36 22 7 0 0
Q1 107 106 100 95 86 80 78 74 70 66 57 48 33 14 1 0
Q2 64 64 61 55 53 51 46 43 41 39 37 32 23 10 1 0
Q3 96 96 95 93 92 90 89 86 86 82 76 61 30 9 1 0
Q4 107 107 107 105 104 103 102 100 96 89 88 75 39 12 1 0

No. at risk

Q0 105 100 89 79 71 64 62 56 50 49 46 36 22 7 0 0
Q1 107 106 100 95 86 80 78 74 70 66 57 48 33 14 1 0
Q2 64 64 61 55 53 51 46 43 41 39 37 32 23 10 1 0
Q3 96 96 95 93 92 90 89 86 86 82 76 61 30 9 1 0
Q4 107 107 107 105 104 103 102 100 96 89 88 75 39 12 1 0

No. at risk

Q0 105 100 89 79 71 64 62 56 50 49 46 36 22 7 0 0
Q1 107 106 100 95 86 80 78 74 70 66 57 48 33 14 1 0
Q2 64 64 61 55 53 51 46 43 41 39 37 32 23 10 1 0
Q3 96 96 95 93 92 90 89 86 86 82 76 61 30 9 1 0
Q4 107 107 107 105 104 103 102 100 96 89 88 75 39 12 1 0

No. at risk
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Q1

Q0

Q4

Quartile Events Median OS, mo (95%CI) HR (95% CI)a

Q0 59/105 26.9 (18.6–NE) –
Q1 46/107 NR (29.9–NE) 0.63 (0.43–0.93)
Q2 29/64 NR (26.1–NE) 0.65 (0.42–1.01)
Q3 18/96 NR (NE) 0.22 (0.13–0.38)
Q4 17/107 NR (NE) 0.18 (0.11–0.32)

aWhen compared with Q0 in the NIVO+IPI arm.

Quartile Events Median OS, mo (95%CI) HR (95% CI)a

Q0 69/94 12.4 (9.5–15.0) –
Q1  78/137 31.9 (22.1–37.8) 0.48 (0.35–0.67)
Q2  35/109 NR (NE) 0.21 (0.14–0.32)
Q3  21/73 NR (NE) 0.18 (0.11–0.29)
Q4  6/46 NR (NE) 0.08 (0.03–0.17)

aWhen compared with Q0 in the SUN arm.

Quartile Events Median OS, mo (95%CI) HR (95% CI)a

Q0 45/89 27.7 (15.5–NE) –
Q1 42/100 NR (24.8–NE) 0.74 (0.49–1.13)
Q2 26/61 NR (24.1–NE) 0.74 (0.46–1.21)
Q3 17/95 NR (NE) 0.26 (0.15-0.46)
Q4 17/107 NR (NE) 0.23 (0.13–0.40)

aWhen compared with Q0 in the NIVO+IPI arm.

Quartile Events Median OS, mo (95%CI) HR (95% CI)a

Q0 50/72 9.0 (6.4–14.5) –
Q1 68/127 26.9 (18.8–33.7) 0.54 (0.37–0.78)
Q2 34/108 NR (NE) 0.26 (0.17–0.41)
Q3 21/73 NR (NE) 0.22 (0.13–0.37)
Q4 6/46 NR (NE) 0.09 (0.04–0.22)

aWhen compared with Q0 in the SUN arm.

Figure 2. Overall survival by DepOR (per IRRC) 

Colored boxes indicate IQR (Q1–Q3); center vertical white line indicates median; outer vertical bars indicate range (minimum to maximum).NE, not estimable; NR, not reached.

Results
Patients
• Of 550 and 546 patients randomized to NIVO+IPI or SUN (ITT population; including 

patients with IMDC favorable-risk, intermediate-risk, and poor-risk disease), 479 and 
459 evaluable patients had post-baseline target lesion measurements, respectively,  
and were included in the present analysis

• More patients in the NIVO+IPI arm achieved greater DepOR compared with patients  
n the SUN arm with 203/479 (42%) NIVO+IPI patients versus 119/459 (26%) SUN 
patients achieving DepOR >50% (Q3 and Q4; Figure 1) 

• Baseline demographic and clinical characteristics were generally balanced between  
the NIVO+IPI and SUN arms overall, and meaningful differences between quartiles 
within arms were not evident

Overall survival 
• In the NIVO+IPI arm, patients with >50–�75% (Q3) tumor reduction derived similar OS 

bene!ts as those with >75% reductions (Q4); in the SUN arm, only Q4 patients 
achieved comparable OS bene!ts (Figure 2A) 

• In both treatment arms, greater DepOR (Q1–Q4) was associated with improved OS 
over Q0; additionally, among Q0 patients, OS probabilities were notably higher and 
median OS was longer with NIVO+IPI versus SUN (Figure 2A) 

• Landmark analyses showed that early death events did not impact the above results  
in either treatment arm, as the patterns observed in the OS Kaplan–Meier curves were 
similar between the 6-month landmark analyses and the non-landmark analyses 
(Figure 2B)
– These results were consistent across multiple landmark analyses: 3 month, 9 month, 

and 12 month (data not shown)
• The 24-month OS probabilities across quartiles in the 6-month landmark population 

show that more patients in the NIVO+IPI arm achieved greater DepOR and subsequent 
long-term OS bene!ts compared with those in the SUN arm (Figure 3)
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DepOR threshold predictive of OS 
• ROC curve analysis of 27-month OS by DepOR supported selection of a 50% DepOR 

as a threshold with the best predictive ability for OS in the NIVO+IPI arm (Figure 4)

Time to DepOR >50%
• Median (IQR) time to DepOR >50% was 4.0 (2.8–5.6) months in the NIVO+IPI arm and 

5.5 (4.0–9.8) months in the SUN arm (Figure 5)

Effect of baseline clinical features on DepOR >50%
• Most baseline features tested in the full multivariable analyses were not prognostic  

of DepOR >50% in either arm
• However, in the reduced multivariable models we observed a signi!cant positive 

prognostic effect of lactate dehydrogenase (�1.5 × lower limit of normal [LLN] over  
>1.5 × LLN; P = 0.0497), and tumor PD-L1 expression level (�1% over <1%; P = 0.0012) 
on DepOR >50% in the NIVO+IPI arm, and a signi!cant positive prognostic effect of 
prior nephrectomy (yes over no; P = 0.0039) on DepOR >50% in the SUN arm

Subsequent therapy
• Generally, more patients with low DepOR received subsequent therapy in both arms 

(NIVO+IPI: Q4, 31%; Q3, 42%; Q2, 77%; Q1, 73%; Q0, 90%; SUN: Q4, 51%; Q3, 61%; 
Q2, 80%; Q1, 88%; Q0, 96%) and, similarly, patients with lower DepOR received 
subsequent therapy sooner 

Safety 
• No meaningful patterns in the incidence of treatment-related select adverse events  

by DepOR quartiles were evident in either arm

GS2205_244459_BMS GU ESMO 214 DOR 73in x 37in S04.indd   1 9/20/19   4:54 PM

Ipilimumab + Nivolumab 

Grünwald ESMO 2019 :2368P5001 Plimack et al. ASCO 2020



© Universitätsmedizin Essen
27
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Switch-Maintenance - not an option in mRCC 

Logrank test: p = 0.0026

Nivollumab: n = 25, 20 events, median = 3 months
TKI continuation: n = 24, 12 events, median = 11.9 months
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TKI toxicity dominates the AE profile of axitinib-
combination

Articles

www.thelancet.com/oncology   Published online August 16, 2019   http://dx.doi.org/10.1016/S1470-2045(19)30413-9 11

Treatment-related select adverse events (potentially 
immune-mediated) of any grade were reported in 
443 (81%) of 547 patients treated with nivolumab plus 
ipilimumab versus 443 (83%) of 535 patients treated with 
sunitinib within 30 days of the last dose (appendix 
pp 12, 13), the majority of which were grade 1 or 2 in both 
treatment groups (table 3). The same preferred terms 
(ie, adverse event types coded by investigators) were 
reported for patients in the sunitinib group, although 
the mechanism driving those adverse events might be 
different from those in the nivolumab plus ipilimumab 
group. Most treatment-related select adverse events 
with nivolumab plus ipilimumab resolved, apart from 
some select endocrine treatment-related adverse events 
(appendix pp 12, 13), which were managed with 
appropriate hormonal therapies. Overall, 157 (29%) of 
547 patients treated with nivolumab plus ipilimumab 
received 40 mg or more of prednisone daily or equivalent 
to manage select treatment-related adverse events; 
102 (19%) patients received 40 mg or more of prednisone 
daily or equivalent continuously for 2 weeks or longer, 
and 53 (10%) received 40 mg or more of prednisone daily 
or equivalent continuously for 30 days or more.

Discussion
During the extended follow-up of the CheckMate 214 
trial, a significant overall survival benefit was maintained 
with nivolumab plus ipilimumab versus sunitinib with 
an early and consistent separation of the Kaplan-Meier 
survival curves in both the intermediate-risk poor-risk 
and intention-to-treat populations. The intention-to-treat 
group included patients with IMDC favourable, inter-
mediate, and poor-risk disease, whereas the primary 
objective of the study was to assess overall survival and 
other efficacy endpoints in the intermediate-risk and 
poor-risk population. 30-month overall survival was 
60% for intermediate-risk or poor-risk patients treated 
with nivolumab plus ipilimumab versus 47% for those 
treated with sunitinib (64% vs 56% in the intention-to-

Figure 5: Any-grade treatment-related adverse events occurring in more 
than 15% of patients in either group with treatment-related 

grade 3–4 adverse events (all treated patients) (A) and proportion of 
patients with treatment-related grade 3–4 adverse events by common 

system organ class over time in the nivolumab plus ipilimumab group (B) 
and in the sunitinib group (C)

*Additional patients reported common any-grade treatment-related adverse 
events with longer follow-up compared with the primary database lock (nivolumab 

plus ipilimumab group: diarrhoea [n=9], pruritus [n=6], rash [n=6], fatigue [n=5], 
hypothyroidism [n=4], asthaenia [n=2], increased lipase [n=2], anaemia [n=2], 

palmar-plantar erythrodysaesthesia [n=1], nausea [n=1], mucosal inflammation 
[n=1], stomatitis [n=1], decreased appetite [n=1], vomiting [n=1], dyspepsia [n=1], 

and thrombocytopenia [n=1]; sunitinib group: vomiting [n=5], hypothyroidism 
[n=5], diarrhoea [n=4], increased lipase [n=3], hypertension [n=3], nausea [n=3], 

fatigue [n=2], rash [n=2], palmar-plantar erythrodysaesthesia [n=2], mucosal 
inflammation [n=2], decreased appetite [n=2], asthaenia [n=1], dysgeusia [n=1], 

stomatitis [n=1], and dyspepsia [n=1]). †<1% reported grade 3–4 treatment-related 
adverse events. ‡No patients reported a grade 3–4 treatment-related 

adverse event.
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Grade 3-4 TRAE:  
                              46,6%     63,9%

Motzer, R. J. et al. Lancet Oncol (2019). doi:10.1016/S1470-2045(19)30413-9 Powles T et al., J Clin Oncol 37, 2019 (suppl 7S; abstr 543) – ASCO GU 2019

Mod. Powles T et al. ASCO-GU 2019, Poster Session – Poster Session C: Renal Cell Cancer, Abstract No. 54360

KEYNOTE-426 – Results
Treatment-Related Adverse Events: Incidence ≥20%

Events are shown in order of decreasing incidence in the total population. PPE, palmar-plantar erythrodysesthesia. Data cutoff date: Aug 24, 2018

Diarrhea
Hypertension

PPE
Fatigue

Hypothyroidism
Nausea

Decreased appetite
Dysgeusia

ALT increased
AST increased

Stomatitis
Mucosal inflammation

Dysphonia
Thrombocytopenia

Incidence, %

Grade 1‒2
Grade 3‒5

Pembro + Axi Sunitinib

Grade 3-4 TRAE:  
                         63%                        58%
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Similar pattern for Cabo-Nivo combination 

Events, % Cabozantinib + nivolumab (n=320) Sunitinib (n=320)

Any grade Grade ≥3 Any grade Grade ≥3

All cause AEs 100 75 99 71

Treatment-related AEs 97 61 93 51

The observed safety profiles of cabozantinib plus nivolumab, and of sunitinib,  
were as expected on the basis of the known profiles of these three drugs
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aTotal bar represents treatment-related AEs of any grade ≥20% in either treatment arm; of these events, none were Grade 5. bGrade ≥3 treatment-related AEs were reported in ≤3.0% unless 
otherwise indicated. cIncluded events that occurred on therapy or within 30 days after the end of the treatment period of all treated patients. One death was considered by investigators to be 
treatment related with cabozantinib + nivolumab (small intestine perforation), and 2 deaths were considered treatment-related with sunitinib  
(pneumonia and respiratory distress). 
Choueiri TK, et al. ESMO 2020; oral presentation (#696O).



© Universitätsmedizin Essen
32

Adverse Events of current 1st line options

0

17,5

35

52,5

70

TRAE Grade ≥3 fatal AE discont. Prednison ≥40 mg

Ipilimumab+Nivolumab AXI-Avelumab CABO-Nivolumab AXI-Pembrolizumab

Motzer et al. Lancer Oncol 2019 http://dx.doi.org/10.1016/S1470-2045(19)30413-9. Motzer et al. N Engl J Med NEJMoa1816047 (2019). doi:10.1056/NEJMoa1816047. Rini, B. I. et 
al. N Engl J Med NEJMoa1816714–12 (2019).

http://dx.doi.org/10.1016/S1470-2045(19)30413-9
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TKI is a driver of chronic toxicity 

* selected AEs in all treated patients shown 
Tannir NM et al. Genitourinary Cancers Symposium San Francisco, 2019; Poster Presentation #547
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Impact on HR-QoL varies 
among combinations

Cella, D., Grünwald, V., Nathan, P., Doan, J., Dastani, H., Taylor, F., et al. (2016). 
Lancet Oncology, 17(7), 994–1003. http://doi.org/10.1016/S1470-2045(16)30125-5
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Choueiri TK, et al. ESMO 2020; oral presentation (#696O); 2. Rao D, et al. J Pain Symptom 
Manage 2009;38:291–298. 

Bedke  et al. EAU 2020

Axitinib + Pembrolizumab
Change From Baseline Over Time
EQ-5D-3L VAS and FKSI-DRS

a7KH�PLQLPDOO\�LPSRUWDQW�GLIIHUHQFH�ZDV�D���-point increase (improvement) or decrease (decline) from baseline at any time during the trial. bThe minimally 
LPSRUWDQW�GLIIHUHQFH�ZDV�D���-point increase (improvement) or decrease (decline) from baseline at any time during the trial.  
Data cutoff: August 24, 2018. 
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Pharmacological background for 1st line components

Axitinib

Half-life:  
15 days

Half-life:  
3-6h

Half-life:  
6 days

PK information accessed at https://www.ema.europa.eu/ on 05.10.2020

5x t1/2: 
2.5 mo.

5x t1/2: 
approx. 1 day

5x t1/2: 
1.0 mo.

IpilimumabAvelumab Axitinib

Half-life:  
110h

5x t1/2: 
approx. 23 days

Half-life:  
25 days

5x t1/2: 
4.1 mo.

CabozantinibNivolumab

Half-life:  
22 days

5x t1/2: 
3.6 mo.

Pembrolizumab

https://www.ema.europa.eu/
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64-year old male patient
• Presents with renal mass and lung lesions  
• Biopsy reveals: ccRCC, G2 in lung and renal lesions 
• TNM: cT3b, cN0, cM1 (lung) 
• Stage: IV 

medical history:  
restrictive pulmonary disease (FVC 50%) 
replicative chronic Hepatitis B 
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Hepatic toxicities of combinations vary

AXI-AVELU:  
ir-Hepatitis:  
alle Grade  6,3%  
Grad ≧3:     4,3% 
EPAR Avelumab (https://www.ema.europa.eu)

AXI-PEMBRO:  
ir-Hepatitis:  
ALT Grad ≧3:  20% 
AST Grad ≧3:  13% 
EPAR Pembrolizumab (https://www.ema.europa.eu)

IPI-NIVO:  
ir-Hepatitis:  
alle Grade  18,5% 
Grad ≧3:     8,2% 
EPAR Nivolumab (https://www.ema.europa.eu)

https://www.ema.europa.eu
https://www.ema.europa.eu
https://www.ema.europa.eu
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Hepatic toxicities of combinations vary

Therapy choice: Axitinib + Avelumab

monthly HBV PCR monitoring

AXI-AVELU:  
ir-Hepatitis:  
alle Grade  6,3%  
Grad ≧3:     4,3% 
EPAR Avelumab (https://www.ema.europa.eu)

AXI-PEMBRO:  
ir-Hepatitis:  
ALT Grad ≧3:  20% 
AST Grad ≧3:  13% 
EPAR Pembrolizumab (https://www.ema.europa.eu)

IPI-NIVO:  
ir-Hepatitis:  
alle Grade  18,5% 
Grad ≧3:     8,2% 
EPAR Nivolumab (https://www.ema.europa.eu)

https://www.ema.europa.eu
https://www.ema.europa.eu
https://www.ema.europa.eu
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Antibiotics and TKIs alter the microbiom

2. Patients and methods

A full description of materials and methods is available in the
Supplementary material. Hereafter, only the general procedures are
reported, especially taking into consideration the “guidelines for
reporting of statistics for clinical research in urology” provided in the
paper by Assel et al [28].

2.1. Patient characteristics and clinical study details

Inclusion criteria were patients with stage IV RCC and disease
progression during or after one or more prior regimens, who received
nivolumab intravenously (i.v.) 3 mg/kg every 2 wk until disease
progression or intolerable toxicity in the NIVOREN GETUG-AFU 26 phase
2 trial (EudraCT: 2015-004117-24; NCT03013335) [29]. Computed
tomography scans were performed at baseline and every 8–12 wk for
the 1st year and then every 12–15 wk until disease progression. Tumor
response was assessed using the Response Evaluation Criteria in Solid
Tumors version 1.1 (RECIST v1.1; Fig. 1A) [30]. All patients were followed
up until death or data lock (September 2018). From February 2016 to
September 2018, a total of 85 patients with RCC were enrolled in the
NIVOREN GETUG-AFU 26 phase 2 trial at Gustave Roussy. In the

Microbiota translational substudy, we collected baseline (T0-T4) feces
from 69 patients (Fig. 1A). Results from 40 patients were previously
reported in a pooled analysis with 60 NSCLC patients [20]. Here, RCC have
been analyzed for the first time as a single cohort after inclusion of
additional patients. The demographic and clinical characteristics of the
patients are illustrated in Supplementary Table 1.

2.2. Collection of samples

Feces were prospectively collected according to International Human
Microbiome Standards guidelines (SOP_03_V1) [31] at different time
points: before the first nivolumab injection (T0, <1 mo before), after the
2nd (T4, 4 wk), after the 4th (T8, 8 wk), and after the 12th (T24, 24 wk)
injection (Fig. 1A). We reported that the microbiota did not change
significantly within T0 and T4 [30]; T4 specimens were used as baseline
when T0 samples were not available. Study name and ethics for this
translational part of the trial was “Oncobiotics - B2M”; ethics protocol
number was PP:15-013. All patients provided written informed consent
that was based on the principles of the Declaration of Helsinki. Blood was
prospectively collected before the first nivolumab injection. Study name
and ethics for this translational part of the trial was “GETUG-AFU 26” UC-
0160/1506.

Fig. 1 – Antibiotics compromise the efficacy of PD-1 blockade and affect the intestinal composition of feces in advanced renal cell carcinoma patients.
(A) Patients with advanced renal cell carcinoma (n = 85) were evaluated for clinical outcomes and correlative fecal microbiota (n = 69) analyses prior to
and following initiation of anti–PD-1 blockade. Tumor response was assessed using the Response Evaluation Criteria in Solid Tumors version 1.1
(RECIST v1.1). (B) The best overall response was stratified by the use of ATBs (ATB group = 11, patients who took antibiotics within 2 mo of prior anti–
PD-1 blockade; noATB group = 58, patients who did not take antibiotics). The p value was obtained with two-tailed chi-square test; Yates correction and
significant p values are indicated with * (* p < 0.05, ** p < 0.01, *** p < 0.001). (C) Beta-diversity ordination plot based on principal coordinate analysis
of normalized and standardized data of fecal microbiota composition in pretreatment (T0-T4) samples (n = 69). Bacterial relative abundances were
obtained with MetaOmineR package developed in “R” by INRA. Percentage of variance embraced by each new coordinate is reported in percentages for
each axis. Ellipses describing the 95% of confidence are even depicted for each cohort. ANOSIM metrics was implemented with 999 permutations to
assess differences among ATB (gold) and noATB (blue) cohorts. (D) LEfSe graph was implemented in Python version 2.7 on bacterial species undergoing
two-stage Benjamini-Hochberg false detection rate at 10%, resulting in the identification of the most discriminant species for each cohort based on
LDA score.
ATB = antibiotic; CR = complete response; LDA = linear discriminant analysis; LEfSe = linear discriminant analysis of effect size; NR = nonresponder;
PR = partial response; PD = progressive disease; PD-1 = programmed death 1; PFS = progression-free survival; R = responder; SD = stable disease.
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obtained with MetaOmineR package developed in “R” by INRA. Percentage of variance embraced by each new coordinate is reported in percentages for
each axis. Ellipses describing the 95% of confidence are even depicted for each cohort. ANOSIM metrics was implemented with 999 permutations to
assess differences among ATB (gold) and noATB (blue) cohorts. (D) LEfSe graph was implemented in Python version 2.7 on bacterial species undergoing
two-stage Benjamini-Hochberg false detection rate at 10%, resulting in the identification of the most discriminant species for each cohort based on
LDA score.
ATB = antibiotic; CR = complete response; LDA = linear discriminant analysis; LEfSe = linear discriminant analysis of effect size; NR = nonresponder;
PR = partial response; PD = progressive disease; PD-1 = programmed death 1; PFS = progression-free survival; R = responder; SD = stable disease.
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Diskriminierende Bakterien9% ORR bei Pts. mit Antibiose

Derosa, L. et al. (2020). Gut Bacteria Composition Drives Primary Resistance to Cancer Immunotherapy in Renal Cell Carcinoma Patients European Urology 
78(2), 195-206. https://dx.doi.org/10.1016/j.eururo.2020.04.044

representation of A. senegalensis and A. muciniphila induced
by TKIs (LEfSe; Fig. 4A) was observed in these patients. Since
we enrolled patients after failure of 1L (or more) TKIs,
collection of feces preceding the introduction of TKIs was
not available to uncouple the effects of tumor progression
from that of TKIs on the microbiome shift. To circumvent
this limitation, we administered in two different mouse
genetic backgrounds a tumoricidal antiangiogenic dose of
various TKIs (sunitinib, axitinib, or cabozantinib) over 3 wk
and collected stools longitudinally. Strikingly, all three TKIs
markedly induced significant changes in the alpha- and
beta-diversity of the microbiota over time, in both BALB/c
(Fig. 4B) and C57BL/6 mice, with a common dominant
deviation of the microbiota composition (Supplementary
Fig. 8). In BALB/c intestines, there was a prototypic TKI
signature, with over-representation of Eubacterium copros-
tanoligenes, Vampirovibrio chlorellavorus, Longibaculum
muris, Parabacteroides goldsteinii, Alistipes timonensis, and
Faecalicatena contorta, with relatively lower dominance of
Neglecta timonensis, Adlercreutzia equolifaciens, and B. fragilis
15 d after TKI uptake (mean VIP score). Importantly,

sunitinib and cabozantinib favored a higher abundance of
immunostimulatory A. senegalensis, as observed in humans
(Fig. 4A and 4B). Accordingly, in C57BL/6 intestines, there
was over-representation of the immunostimulatory E.
siraeum, among other species shared by all three TKIs
(Supplementary Fig. 8). Importantly, TKIs favored a higher
abundance of immunostimulatory A. senegalensis and A.
muciniphila (Fig. 4B), especially for cabozantinib. Overall,
TKIs induced a significant and prototypic microbiota shift
including immunostimulatory commensals that could be
harnessed to improve the efficacy of ICBs in RCC patients.

4. Discussion

RCC encompasses a wide spectrum of morphologically and
molecularly distinct cancer subtypes. The introduction of
targeted therapies (inhibiting vascular endothelial growth
factor [VEGF] receptor, platelet-derived growth factor,
c-Met, and AXL) and ICBs into clinical practice has improved
markedly the median OS in clear cell RCC patients, the most
common subtype. With 12 approved drugs acting through

Fig. 4 – Fecal microbiota differences in patients and mice treated with TKI. Fecal microbiota compositional differences of (A) patients who underwent
first-line TKI treatment and control adults, and (B) BALB/c mice that underwent TKI treatment (axitinib, sunitinib, and cabozantinib) were analyzed.
Linear discriminant analysis of effect size and partial least square discriminant analysis coupled to variable importance plot (VIP) were implemented
for humans and mice, respectively, in order to describe the most discriminant species in descending order of importance. In humans, we considered
first-line TKI treatment (orange) compared with literature-based controls (green) (Fig. 4A), while in mice we considered the mean VIP score taken
from the combined TKI. Briefly, VIP scores of all bacterial species that were present in at least two mice VIP plots were averaged and classified in
descending order according to the species belonging to TKI (orange) or control (blue) cohort (Fig. 4B, arrows highlight relevant bacterial species).
Relative abundance and prevalence of the most discriminant species for TKI group, A. senegalensis, and A. muciniphila were reported. For the
three different TKIs (axitinib, sunitinib, and cabozantinib), a Mann-Whitney U test was used to assess statistical differences (* p < 0.05, ** p < 0.01,
*** p < 0.001).
1L = first line; Ctrl = control; LDA = linear discriminant analysis; TKI = tyrosine kinase inhibitor.
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TKI Vorbehandlung  
verändert das Mikrobiom

https://dx.doi.org/10.1016/j.eururo.2020.04.044
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Conclusions
• Immune-combinations are a new standard of care in 1st line mRCC treatment
• CPI-induced responses are durable
• CPI-CPI and TKI-CPI offer different benefits/risks
• CPI-CPI has the longest FU and reaches a plateau
• TKI-CPI offers broad and early tumor response, long-term results need to be established   
• Toxicities differ substantially between combinations 
• Refrain from using a fixed combination in all patients 
• Use each combination in the indication, where it offers the best benefit 


