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Abstract

Purpose—High-dose aldesleukin (HD IL-2) received FDA approval for the treatment of mRCC
in 1992, producing a 14% objective response rate (ORR) and durable remissions. Retrospective
studies suggested that clinical and pathologic features could predict for benefit. The Cytokine
Working Group conducted this prospective trial to validate proposed predictive markers of
response to HD IL-2.

Experimental Design—Standard HD IL-2 was administered to prospectively evaluate whether
the ORR of mMRCC patients with “good” predictive pathologic features based on an “integrated
selection” model (ISM) (e.qg. clear-cell histology sub-classification and carbonic anhydrase-9
(CA-9) IHC staining) was significantly higher than the ORR of a historical, unselected population.
Archived tumor was collected for pathologic analysis including tumor programmed death-ligand 1
(PD-L1) expression.

Results—120 eligible patients enrolled between 11/06 and 7/09; 70% were MSKCC
intermediate risk, 96% had clear cell RCC and 99% had prior nephrectomy. The independently
assessed ORR was 25% (30/120, 95% CI = 17.5%-33.7%, p=0.0014) (3 CR, 27 PR) and was
higher than a historical ORR. Thirteen patients (11%) remained progression-free at 3 years and the
median OS was 42.8 months. ORR was not statistically different by ISM classification (“good-
risk” 23% vs. “poor-risk” 30%, (p=0.39)). ORR was positively associated with tumor PD-L1
expression (p=0.01) by IHC.

Conclusions—In this prospective, biomarker validation study, HD IL-2 produced durable
remissions and prolonged survival in both “good” and “poor-risk” patients. The proposed ISM
was unable to improve the selection criteria. Novel markers (e.g. tumor PD-L1expression)
appeared useful, but require independent validation.
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Introduction

HD IL-2 received FDA approval in 1992 due to its ability to produce durable responses in a
small percentage of patients with mRCC.(1) Data presented to the FDA showed an ORR of
14% in 255 patients with mRCC treated on 7 phase Il trials.(1) Although the clinical
efficacy has improved incrementally in subsequent trials largely due to clinical selection
factors, investigators have attempted to develop predictive biomarkers of response that
might further narrow its application to patients most likely to benefit.(2—4)

Retrospective analyses have suggested that clinical characteristics and pathologic features
could predict for response (or resistance) to 1L-2.(1, 3, 5-8) Leibovich et al conducted a
multivariate analysis of patients who received IL-2 after nephrectomy. This study showed
that survival was inversely associated with lymph node involvement, constitutional
symptoms, sarcomatoid histology, metastases involving sites other than bone and lung,
multiple metastatic sites, and a TSH level > 2.0 mIU/L, and led to the creation of the UCLA
SANI score.(9)

Several studies have shown that responses to immunotherapy are most frequently seen in
patients with clear cell (cc) RCC.(10-12) In a retrospective analysis of pathology specimens
obtained from 163 patients who had received IL-2 therapy, the response rate to IL-2 was
21% for patients with clear cell tumor histology compared with 6% for patients with non—
clear cell tumor histology.(12) Among the patients with ccRCC, histologic sub-classification
based on the presence of “good” predictive features (e.g. more than 50% alveolar and no
granular or papillary features) and the absence of “poor” predictive features (e.g., more than
50% granular or any papillary features) was associated with response to IL-2. Application of
this model was reported to produce an impressive ORR (52%) in a small, prospective study.
(13)

Carbonic anhydrase 9 (CA-9) has been identified as an immunohistochemical (IHC) marker
that might predict the outcomes of patients with renal carcinoma. In an analysis by Bui et al,
CA-9 expression in more than 85% of tumor cells (high CA-9 expression by IHC) from
ccRCC was associated with improved survival and a higher objective response rate in IL-2—
treated patients.(14) Building on this work, Atkins and colleagues developed a 2-component
model that combined histologic sub-classification with IHC staining for CA-9.(15) In a
retrospective analysis, this “integrated selection” model (ISM) was able to identify a “good”
predictive features group that contained 26 (96%) of 27 responders to IL-2. Based on these
findings, other investigators began to incorporate CA-9 analysis into their IL-2 based
clinical trials and treatment selection decisions.(16)

In an attempt to improve the therapeutic index of 1L-2, the Cytokine Working Group (CWG)
designed and conducted the HD IL-2 “Select” Trial. The primary objective of this study was
to evaluate prospectively whether the ISM could identify a group of patients with advanced
RCC and “good’ predictive features who were significantly more likely to respond to HD
IL-2-based therapy than a historical, unselected patient population.(1) During the course of
this trial, retrospective analyses identified potential predictors of increased, (e.g. tumor PD-
Llexpression, CA-9 gene single nucleotide polymorphism (SNP)) and decreased (e.g.
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elevated pre-treatment levels of fibronectin and VEGF) response to immunotherapy in
patients with RCC.(17-19) Additional tissue was collected and secondary study objectives
were amended to determine whether other clinical and pathologic features could help to
further refine the optimal population for HD IL-2-based therapy.

Materials and Methods

Patients

Patients with mRCC of any histologic type and no prior systemic therapy were enrolled.
Major eligibility criteria included an Eastern Cooperative Oncology Group performance
status of 0 or 1; bi-dimensionally measurable and clearly progressive disease; adequate
organ function, with serum creatinine <1.5 mg/dl or calculated creatinine clearance >60 ml/
min; forced expiratory volume in 1 sec >2.0 liter/sec or 75% of predicted value; and no
evidence of ischemia on a cardiac stress test. Patients who had received prior systemic
treatment and those with brain metastases, seizure disorders, organ allografts, history of
another malignancy, or concurrent corticosteroid therapy were ineligible. The protocol was
approved by the human investigational review board at each participating site and voluntary
written informed consent was obtained from each patient.

Treatment Plan

The study was conducted by the Cytokine Working Group (CWG). Patients received IL-2,
600,000 1U/kg/dose (Prometheus Laboratories Inc. San Diego, CA) IV every 8 hours for
five days (maximum of 14 doses) beginning on day 1 and again on day 15. One course
generally consisted of 5 days of treatment, 9 days of rest, 5 more days of treatment, and 9
weeks of rest, followed by up to 2 additional courses of HD IL-2 for patients who benefited
and tolerated most of the planned IL-2 doses. A treatment delay of up to 4 weeks was
allowed for resolution of side effects between courses. Patients were eligible to receive a
maximum of 3 courses of treatment.

Assessments

As HD IL-2 is a FDA-approved treatment regimen, only serious adverse events (SAES)
according to CTCAE version 3.0 were reported during the conduct of the trial. Response and
progression were assessed according to standard WHO criteria and were initially determined
by investigator assessment of radiographs.(20) Patients were evaluated for response during
week 8 and 12 of each course. To be eligible for more than one course of treatment, patients
must have had at least stable disease with evidence of minor tumor regression or objective
response and had to meet baseline eligibility criteria for organ function. Progression free
survival (PFS) was calculated from the date of I1L-2 initiation to the date of disease
progression, or death on treatment per the evaluating physician, or censored at the last
documented tumor assessment for patients whose disease had not progressed. All patients
who achieved a CR, PR and SD for more than 6 months had their CT scans audited by
independent radiologists to confirm their response and response duration. Overall Survival
(OS) was calculated from the date the first dose of IL-2 was administered to the date of
death or censored at the last documented contact with the patient. Data were updated
through October 31, 2013.
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Correlative Laboratory Studies

Laboratory investigations were done in conjunction with the Tissue Acquisition Pathology
and Clinical Data (TAPCD) Core of the Dana-Farber/Harvard Cancer Center (DF/HCC)
Kidney Cancer SPORE. Examination of tumor tissue obtained prior to exposure to IL-2 was
performed using a number of modalities to identify potential predictors of response to
treatment. As a requirement of study enrollment, patients consented to allow access by the
investigators to the original Hematoxylin and Eosin stained slides used to confirm the
diagnosis of RCC for use in correlative studies. Paraffin fixed tissue, obtained from
representative, satisfactory tissue blocks of primary or metastatic tumors from participating
subjects, was reviewed by the TAPCD for histologic features and stained for CA-9 using the
M75 antibody according to a previously published protocol.(15) Patients were then
classified into the “good” or “poor” pathologic predictive factor group as proposed by the
ISM.(15) Additional, exploratory laboratory investigations were performed in collaboration
with co-investigators according to pre-published protocols [e.g. VEGF and fibronectin
levels, CA-9 SNP and PD-L1 IHC (= 5% tumor membrane staining was considered
“positive)] based on preliminary data suggesting that they might predict for response to
immunotherapy in RCC.(17-19, 21)

Statistical Analysis

Results

The primary objective was to prospectively determine if the response rate to high-dose 1L-2
for patients with mRCC and “good” pathologic predictive features by the ISM was
significantly higher than a historical, unselected patient population. The primary endpoint,
objective response rate (ORR) was defined by WHO criteria as used in previous IL-2 trials.
The accrual goal was 110 patients, to enroll 66 patients in the ISM “good” pathologic
predictive factor group, assuming 60% of patients would be classified as having “good”
factors and a response rate between 30-40%.(12, 15) The sample size provided >80% power
for a one-sample exact test with 2-sided a=0.05 to detect response proportion of 0.30 versus
0.14 and assures confidence interval precision (half-width) less than £0.14.(1) Secondary
objectives included prospectively estimating the response rate to high-dose IL-2 for patients
with mRCC and “poor” pathologic predictive features by the ISM and comparing this
response rate to the response rate of patients with “good” pathologic predictive features.
Hypothesis-generating, univariate analyses were planned to explore whether other clinical
(e.g9., MSKCC and UCLA SANI score) plasma (e.g. VEGF and fibronectin levels) and
tumor (e.g. immunohistochemical markers (PD-L1, B7-H3) or CA-9 gene SNP) features
might be associated with HD IL-2 responsiveness in order to further refine the optimal
population for HD IL 2-based therapy.(9, 11, 22) Comparisons on ORR and durable
remission rate (PFS > 3 years, all evaluable patients either had progression within 3 years or
were followed for more than 3 years) were assessed by the Fisher exact test. Distributions of
PFS and OS were summarized with the Kaplan-Meier estimates.

Study Summary

Between November 2006 and July 2009, 123 patients were enrolled at 13 participating
institutions. All patients met the eligibility criteria. Three patients withdrew consent prior to
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receiving therapy and were not included in the analysis. Ninety-nine percent of patients had
undergone prior nephrectomy, 70% were intermediate risk by MSKCC prognostic criteria
and 85% intermediate risk by UCLA SANI score (Table 1). Tumor (98%) and blood (94%)
samples were collected on most patients. During the first course of therapy, patients received
an average of 17 doses of the planned 28 doses (61%) of HD IL-2. Doses were held due to
treatment-related AEs that were typical of the prior published experience with this regimen.
(1, 3) Common SAEs included: hypotension, renal failure, and hyperbilirubinemia.
Treatment related AEs were reversible, except in two cases of treatment-related death. A 47-
year-old male patient died during course 1, week 1 as a result of complications from a
myocardial infraction. A 70-year-old male patient died following course 1, week 1 as a
result of a cardiac arrhythmia.

Efficacy Data

The objective response rate of all 120 patients to HD IL-2 confirmed by independent review
was 25% (95% ClI, 17.5 to 33.7%) (Table 2). This response was substantially greater than a
historical response rate of 14% (p=0.0014).(1) Three patients had complete responses
(2.5%) and 27 had partial responses (22.5%). Nine patients (7.5%) achieved stable disease
that lasted more than 6 months. The overall response rate to HD IL-2 confirmed by
investigator assessment was 28.3% (95% ClI: 20.5 to 37.3%) (Table 2). Nine patients were
classified as having complete responses (7.5%) and 25 had partial responses (20.8%). By
investigator assessment, some degree of tumor regression was seen in 49 patients (42%)
(Figure 1). The median response duration for the cohort was 20.6 months (95% Cl, 6.9 to
42.7) (Figure 2A). The median progression-free survival was 4.2 months (95% CI, 2.5 to
4.7) (Figure 2B) and 13 patients (11%) achieved a durable remission by remaining
progression-free for at least 3 years. Seven patients developed disease progression following
IL-2 and were treated with local therapy (e.g. surgery or radiation) but have yet to require
systemic therapy. Eighty patients received at least one cycle of VEGF targeted therapy
following IL-2, which contributed to a median overall survival from time of IL-2 initiation
of 42.8 months (95% CI, 35.6 to 51.9) (Figure 2B).

Predicting Responsiveness to HD IL-2

While MSKCC risk group was not associated with objective response or durable remission
(PFS >3 years), patients with a high UCLA SANI score failed to respond to I1L-2 (0/8
objective responses) (Table 3) and had a significantly lower PFS (median 1.4 months (Cl,
0.2 to 2.5), p<0.001 by log-rank test). There were no responses seen in patients with non-
clear cell histology (0/5 objective responses). Objective and durable response to IL-2 were
not associated with any pathologic classification (e.g. “good” risk clear-cell histology group,
high CA-9 staining or “ISM” “good” risk group) (Table 3).

Exploratory Correlative Analysis

ORR was not associated with CA-9 SNP status or plasma VEGF or fibronectin levels (data
not shown). Response was positively associated with tumor expression of PD-L1 (p=0.01)
and B7H-3 (p=0.08) (Table 3) by IHC staining.(23) Durable remission (PFS >3 years) was
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positively associated with tumor expression of PD-L1 (p<0.01) but not B7-H3 (p=0.73) by
IHC staining.

Discussion

In this prospective biomarker study, the clinical results revealed a response rate (25%) for
the entire cohort that was substantially higher than the initial experience with high-dose IL-2
in patients with mRCC.(1) Toxicity was typical of our prior published experience with this
regimen.(1, 3, 4, 24) There were two treatment related deaths. Previous research by our
group and others that identified potential clinical and pathologic predictors of response to
immunotherapy likely contributed to enhanced pre-treatment screening (e.g. fewer patients
enrolled with non-clear cell tumor histology, high UCLA SANI score or without prior
nephrectomy than on previous IL-2 studies) and an improvement in antitumor activity for
the entire cohort.(3, 10, 12, 15, 22, 25-27) For example, a smaller percentage of patients
received HD IL-2 with their primary tumor in place on the current study than on an earlier
CWG Phase |1l randomized trial of HD IL-2 (<1% vs. 30%).(3) In addition, the availability
of other treatment options (e.g. VEGF and mTOR pathway inhibitors) for patients with
mRCC likely altered the referral pattern to academic medical centers towards those patients
perceived, on clinical grounds, to be most likely to benefit from IL-2. As has been reported
in other studies, patients experienced durable remissions of their disease (3-year PFS rate
11%). The encouraging overall survival demonstrated in this cohort has been reported by
other investigators.(3, 28-30) It is likely the result improved patient selection (as discussed
above) and of the sequential application of IL-2 based immunotherapy followed, in most
cases, by molecularly targeted therapy.

While the application of previously identified clinical and pathologic selection criteria
improved outcomes for the entire cohort when compared to the original experience with HD
IL-2, analysis of the proposed “integrated selection” model (ISM) through central histology
review and immunohistochemical staining for CA-9 was unable to further improve the
selection criteria. The clinical outcomes seen in this study were consistent with the more
recent experience with HD IL-2.(2, 3) There are several potential explanations for this
result. They include: host factors (e.g. patient immune response) and the complex biology of
IL-2, which not only stimulates and expands CD8 and natural killer cells but also stimulates
regulatory T cells and activation-induced T cell death which may play a larger role in
determining response to IL-2 than had previously been thought;(31, 32) tumor factors are
important but within a patient cohort enriched for ccRCC histology and low/intermediate
UCLA SANI score, markers other than CA-9 are more predictive, or analyzed samples were
not representative given the lack of standards for tumor processing at community centers
and the existence of significant tumor heterogeneity.(33, 34) Given that this latter issue
likely impacts many kidney cancer translational research projects, efforts to standardize
tissue collection should be considered in future trials.

The complete response (CR) rate in this cohort was lower than has been reported in several
prior HD IL-2 trials in RCC.(2, 3) The decline in the CR rate could be secondary to the
application of independent radiology review and the enhanced resolution provided by
modern CT scans. In this study, the CR rate by investigator assessment (7.5%) was greater
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than that reported by independent review (2.5%). Despite this discrepancy, the durable
remission rate (PFS > 3 years) of 11% was consistent with the rate reported in earlier trials.
(3) Responses occurred in patients in all MSKCC risk classifications, but not in the limited
number of patients enrolled with non-clear cell histology or high UCLA SANI score. Based
on the results of this study, while MSKCC risk classification does not identify responders,
other clinical and pathologic features (e.g. UCLA SANI high score and non-clear cell
histology) may identify patients unlikely to respond to HD IL-2 and probably should not
receive it.

While our data did not validate the hypothesis that the ISM could predict response to HD
IL-2, this trial provides further evidence for the need to confirm the value of proposed
biomarkers in well-designed, prospective studies. Given that the activity of HD IL-2 was
similar in both the high and low CA-9 immunohistochemical staining risk groups, this assay
should not be routinely performed as a tool to identify potential patients. Attempts to
develop other predictive biomarkers (e.g. PD-L1 expression, KIR (killer-cell
immunoglobulin-like receptor)/KIR ligand mismatch) are ongoing to understand tumor and
host factors that might predict for remissions following IL-2 therapy.(35) An improved
model for IL-2 patient selection may emerge from these efforts and improve its therapeutic
index. The potential correlation between tumor expression of immune inhibitory molecules
(e.g. PD-L1) and response to IL-2 seen in this trial has been reported in clinical trials of
PD-1/PD-L1 monoclonal antibodies.(19, 36, 37) PD-L1 expression on tumor cells is thought
to be induced by infiltrating CD8+ T-cells in the tumor microenvironment.(38, 39) Given
their proposed mechanism of action, it is not surprising that PD-1/PD-L1 pathway blocking
antibodies would display greater clinical activity in tumors that express PD-L1. The
hypothesis that IL-2 administration may be more effective in “inflamed” tumors that are
infiltrated by CD8+ T-cells and express immune inhibitory molecules (e.g. PD-L1 or B7-
H3) needs to be confirmed in prospective trials.(40)

Two decades of retrospective, correlative research designed to narrow the application of
cytokine-based immunotherapy has culminated in the improved clinical outcomes seen in
this cohort. While HD IL-2 remains a reasonable treatment option for appropriately selected
patients with mRCC, this prospective trial was unable to validate proposed predictive
markers of response and further improve the selection criteria for HD IL-2. However,
lessons from this work may guide the development and validation of predictive biomarkers
for novel immunotherapies (e.g. CTLA-4, PD-1/PD-L1 antibodies) in solid tumors.(41) As
the list of effective therapies for metastatic kidney cancer grows, improvements in patient
selection will be necessary to improve overall survival and the remission rate for patients
with this disease.
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Statement of Translational Relevance

While this prospective trial was unable to validate proposed predictive markers of
response and further improve the selection criteria for HD IL-2, this manuscript provides
information on several issues that will be critical to making further advances in mRCC
treatment: (1) the need to confirm the value of proposed biomarkers in well-designed,
prospective studies, (2) the potential for extended overall survival through the sequential
application of immunotherapy followed by targeted therapy, (3) the need for improved
clinical trial endpoints that fully capture the clinical benefits of immunotherapy (e.g. 3-
year PFS), and (4) the potential role of tumor PD-L1 expression as a predictor of
response to immunotherapy. Finally, lessons from this work may guide the development
of novel immunotherapies (e.g. CTLA-4, PD-1/PD-L1 antibodies) in RCC.
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Fig. 1. Maximum change in summary target lesion measurements compar ed with baseline
(WHO criteria)

Characteristics of tumor regression in patients with mRCC receiving HD IL-2 therapy by
investigator assessment. Maximum reduction or minimum increase in sum of target lesion
measurements compared with baseline in all treated patients with on-treatment tumor
measurements. Graph shows best individual change up to first progression according to
WHO criteria. Tumors were assessed after each cycle per WHO guidelines. Baseline tumor
measurements were standardized to zero, tumor burden was measured as sum of the longest
diameters of target lesions. Horizontal line at —50% indicates threshold for defining
objective response (partial tumor regression) in the absence of new lesions or non-target
disease progression according to WHO. By independent review, some degree of tumor
regression was seen in 49 patients (42%). Red bars indicate patients with a PFS less than 3
years, blue bars indicate patients with a PFS greater than 3 years.
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Fig. 2.

Efficacy outcomes in patients with mRCC receiving HD IL-2. Kaplan-Meier curves of
response duration in 30 objective responders (A), and overall survival and progression-free
survival in 120 HD IL-2 treated patients with mRCC (B). The median duration of response
in 30 responding patients was 20.6 months (A). Patients with mRCC had a median overall
survival of 42.8 months (B). Progression-free survival rate was 11% at 3 years, and the
median 4.2 months (B). Tick marks indicate censored events, defined for overall survival as
the time to last known alive date before the date of data analysis for patients without a death
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and for progression-free survival as the time to the last tumor assessment before the date of
data analysis for patients without disease progression or death.

Clin Cancer Res. Author manuscript; available in PMC 2016 February 01.



yduasnuel Joyny vd-HIN

McDermott et al. Page 16

Table 1

Patient Clinical Characteristics of All Treated Patients

Characteristics n=120

Median age, years (range) 56 (28-70)

*

ECOG Performance Status™ 0/1 (%) 72124

Prior nephrectomy (%) 99

MSKCC risk factors- n (%)

0 (favorable) 23 (19)
1-2 (intermediate) 84 (70)
> 3 (poor) 13 (11)

UCLA SANI Score n (%)

Low 10 (8)
Intermediate 102 (85)
High 8(7)

Abbreviations: n, number of patients; ECOG, Eastern Cooperative Oncology Group; MSKCC, Memorial Sloan Kettering Cancer Center; UCLA,
University of California Los Angeles; SANI, Survival After Nephrectomy and Immunotherapy

*
Criteria as described in Oken MM, Creech RH, Tormey DC, et al: Toxicity and response criteria of the Eastern Cooperative Oncology Group. Am
J Clin Oncol 5:649-655, 1982.

* %
4% missing data
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Table 2
Clinical Activity of HD IL-2
Objective Response* N (%)
Patients with measurable 120 (100)
disease (n)
Assessment Independent Investigator
Objective response rate 30 (25.0) 34 (28.3)
(95% CI: 17.5t0 33.7%) | (95% CI: 20.5 to 37.3%)

Complete response 3(2.5) 9 (7.5)

Partial response 27 (22.5) 25(20.8)
Stable disease (> 6 months) | 9 (7.5) 9 (7.5)

Abbreviations: n/N, number of patients, Cl, confidence interval.

*
Objective response rates ({[CR + PR] + N} x 100) have been calculated based on confirmed responses with confidence intervals calculated using
the Clopper-Pearson method. Individual patient responses were adjudicated per WHO (World Health Organization) Criteria.
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Table 3

Response by Baseline Clinical/Tumor Characteristics

ORR (95% CI) | P- PFS>3years | pyauel
valuel (95% CI)
Clinical Characteristics
MSKCC Risk Group
Favorable (n=23) 22% (7%-44%) | 0.89 17% (5%-39%) | 0.33
Intermediate (n=84) 25% (16%—36%) 8% (3%-17%)
Poor (n=13) 31% (9%-61%) 15% (2%-—45%)
UCLA SANI Score
Low (n=10) 20% (3%-56%) | 0.27 10% (0%-45%) | 0.84
Intermediate (n=102) 27% (19%-37%) 12% (6%—20%)
High (n=8) 0% (0%-37%) 0% (0%-37%)
Tumor Characteristics
Tumor Type
Clear cell (n=114) 26% (19%-35%) | 0.33 12% (6%-19%) | 0.99
Non-clear cell (n=5) 0% (0%-52%) 0% (0%-52%)
Clear Cell Histology Risk Group
Good (n=11) 27% (6%-61%) | 0.89 18% (2%-52%) | 0.58
Intermediate (n=83) 24% (15%—-35%) 10% (4%-18%)
Poor (n=25) 28% (12%-49%) 12% (3%-31%)
CA-9 Score
High (=85% n=78) 22% (13%-33%) | 0.19 9% (4%-18%) | 0.35
Low (<85% n=39) 33% (19%-50%) 15% (6%—-31%)
Integrated Selection Model Risk (1ISM) Group
Good (n=74) 23% (14%-34%) | 0.39 9% (4%-19%) | 0.55
Poor (n=43) 30% (17%-46%) 14% (5%—28%)
PD-L 1+ Tumor
Negative (n=95) 19% (12%-28%) | 0.01 6% (2%-13%) | <0.01
Positive (n=18) 50% (26%—74%) 33% (13%-59%)
B7-H3+ Tumor
Negative (n=28) 11% (2%-28%) | 0.08 7% (1%-24%) | 0.73
Positive (n=86) 29% (20%-40%) 12% (6%—20%)
CA-9 SNP
Homozygous (n=66) 20% (11%-31%) | 0.28 12% (5%—22%) | 0.35

Variant (n=12)

33% (10%-65%)

0% (0%-26%)

Page 18

Abbreviations: ORR, objective response rate;, PFS, progression-free survival, n, number of patients; MSKCC, Memorial Sloan Kettering Cancer
Center; UCLA, University of California Los Angeles; SANI, Survival After Nephrectomy and Immunotherapy; CA-9, carbonic anhydrase-9; PD-
L1, programmed death ligand-1; SNP, single nucleotide polymorphism.

1.
Fisher exact test
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The numbers (n) for each analysis do not always add up to 120 patients as data/tissue was not available in some cases.
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