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Background: Patients with metastatic renal cell carcinoma (mRCC) treated with systemic
therapy sometimes progress at limited sites. The best treatment approach for patients with
oligoprogression remains unclear.

Objective: To determine the ability of stereotactic ablative radiation (SAbR) to extend ongoing
systemic therapy in mRCC patients with oligoprogression.

Design, setting, and participants: A single-arm phase Il clinical trial was conducted at a
university medical center and county hospital, including 20 patients with mRCC on first- to fourth-
line systemic therapy with three or fewer sites of progression (including new sites) involving
<30% of all sites.

Intervention: SAbR to oligoprogressing metastases at outset and longitudinally, while radiated
sites remain controlled and overall disease oligoprogressive.

Outcome measurements and statistical analysis: The primary objective was to extend
ongoing systemic therapy by >6 mo in >40% of patients. Secondary endpoints included overall
survival, toxicity, and patient-reported quality of life.

Results and limitations: Twenty patients were enrolled. Upfront and sequential SAbR was
administered to a total of 37 sites. The local control rate was 100%. At a median follow-up of
10.4 mo (interquartile range: 5.8-16.4), SAbR extended the duration of the ongoing systemic
therapy by >6 mo in 14 patients (70%, 95% confidence interval [CI]: 49.9-90.1). The median
time from SADR to the onset of new systemic therapy or death was 11.1 mo (95% CI: 4.5-19.3).
The median duration of SAbR-aided systemic therapy was 24.4 mo (95% ClI: 15.3-42.2). Median
overall survival was not reached. One patient developed grade 3 gastrointestinal toxicity possibly
related to treatment. There was no significant decline in quality of life. Limitations include
nonrandomized design and a small patient cohort.

Conclusions: SADbR extended the duration of the ongoing systemic therapy for patients with
oligoprogressive mRCC without undermining quality of life. These data support the evaluation of
SADbR for oligoprogressive mRCC in a prospective randomized clinical trial.

Patient summary: Patients with metastatic kidney cancer on systemic therapy but progressing
at limited sites may benefit from focused radiation to progressive sites. Focused radiation was safe
and effective, and extended the duration of the ongoing systemic therapy.

Keywords

Oligometastasis; Oligoprogression; Renal cell carcinoma; Stereotactic ablative radiation;
Stereotactic body radiation therapy; Stereotactic radiation

1. Introduction

Approximately 25% of patients with renal cell carcinoma (RCC) present with regional or
distant metastasis, and another 20% of the patients with localized disease eventually develop
metastasis [1]. Systemic therapy with immune checkpoint inhibitors (ICls), tyrosine kinase
inhibitors (TKIs), or a combination of the two is the standard of care for metastatic RCC
(mRCC) [2-6]. However, the disease progresses in most patients.
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To date, there has been limited research into patterns of progression. For example, the
conventionally used criteria for response assessment in clinical trials, Response Evaluation
Criteria in Solid Tumors (RECIST) criteria, do not distinguish patterns of progression.

By RECIST, a 20% increase in the sum of the longest diameters of target lesions, even

if involving a few sites, or the development of a single new site of disease, is regarded

as a progression event. Similarly, in clinical practice, the current approach is to switch
systemic therapy upon progression. This applies also to patients who tolerate the ongoing
systemic therapy well and have limited progression. However, subsequent lines of systemic
therapy are typically associated with shorter progression-free survival (PFS) intervals and
are often associated with increased toxicity [7]. Hence, when progression occurs at a few
sites, application of local therapy is a reasonable strategy—this may extend the duration
of the ongoing systemic therapy and potentially prolong survival. The rationale for local
therapy in oligoprogressive metastatic disease is supported by studies showing mutational
heterogeneity and branched evolution that fosters tumor adaptation and therapeutic failure
through Darwinian selection [8-10].

Stereotactic ablative radiation (SAbR) is safe and effective for treating RCC metastases [11-
13]. Local control (LC) rates are typically >90%, although follow-up is usually limited [14].
A potential added benefit of radiotherapy is its ability to induce antigen presentation, which
can synergize with ICIs [15]. In addition, SAbR may induce an abscopal effect that has been
reported in up to 6% of patients [16]. In 2013, the first report of SAbR for oligoprogression
was published in the medical literature [17]. We showed that SAbR extended the duration of
systemic therapy from 14 to 22 mo. We subsequently reported our experience of SAbR for
mRCC, which included 36 patients who had oligoprogressive disease, where SAbR extended
the duration of systemic therapy by a median of 9.2 mo [18]. Others have also reported
similar extensions in PFS of ongoing systemic therapy after SAbR [19]. These results set
the foundation for a prospective phase Il trial to evaluate SAbR to extend ongoing systemic
therapy in patients with oligoprogressive mRCC.

2. Patients and methods

2.1. Study design and participants

This study is a single-arm, phase 11 trial conducted at a university medical center and
affiliated county hospital (Parkland Health and Hospital System) that enrolled patients with
mRCC and oligoprogression (Fig. 1). The essential criteria included at least one set of
radiographic images showing overall disease control while on first- to fourth line of systemic
therapy with no more than one to three sites of progression in <30% of all metastases. All
sites of progression needed to be suitable for SAbR. Eligible patients were at least 18 yr

old with pathology-proven RCC and an Eastern Cooperative Oncology Group performance
status of 0-2 (full eligibility criteria can be found in the study protocol in the Supplementary
material). Patients with high-risk disease by International Metastatic RCC Database
Consortium (IMDC) criteria were excluded given the concerns that oligoprogression in the
context of particularly aggressive disease may not be representative.
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2.2. Treatment technique

Patients underwent computed tomography (CT)-based simulation with customized
immobilization with tumor motion assessment and management, as needed. SAbR treatment
planning and delivery were performed using standard techniques with on-board cone beam
CT, as described previously [20]. Treatment regimens included =25 Gy x one fraction, =12
Gy x three fractions, or =8 Gy x five fractions to the periphery of the target to cover >95%
of the target volume. Systemic therapy was optionally held from 3 d before to 3 d after
SADbR at the discretion of the treating physicians.

2.3. Outcomes

The primary objective was to evaluate the probability of postponing next-line systemic
therapy for >6 mo in >40% of patients, which was considered clinically meaningful. The
benchmarks (6 mo and 40% of patients) were chosen based on the institutional experience

of sequential SAbR for oligoprogressive mRCC and the literature [18,21]. For the purpose of
the primary endpoint, progression mandating new systemic therapy was defined as follows:
(1) progression at any irradiated site, (2) progression at a site unamenable to SAbR, (3)
progression at more than three lesions (including both new and existing), (4) progression at
>30% of all lesions, or (5) progression as determined by the medical or radiation oncologist.

Other endpoints included the following. PFS of SAbR-aided ongoing systemic therapy

was defined as the time from the start of ongoing systemic therapy until the onset of

new systemic therapy or death. Thus, for the purpose of this study, PFS was determined

by progression not amenable to SADR longitudinal control and largely coincided with

the duration of the particular line of systemic therapy when SAbR was administered.

We defined modified progression-free survival (mPFS) as the time from SAbR to the

onset of new systemic therapy or death. Secondary endpoints included PFS of subsequent
systemic therapy (PFS-SST), overall survival (OS), safety, and health-related quality of

life (QOL). Toxicities were assessed using the Common Terminology Criteria for Adverse
Events (CTCAE) v5.0 scale. Health-related QOL was assessed using the EuroQol Group’s
five-level (EQ-5D-5L), Functional Assessment of Cancer Therapy—General (FACT-G), and
Functional Assessment of Cancer Therapy—Kidney Symptom Index (FKSI) questionnaires.
Follow-up included radiographic imaging at 3-mo intervals, which was evaluated for
progression using Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 [22].

2.4. Statistical analysis

The primary objective was to extend ongoing systemic therapy by >6 mo in >40% of
patients. Let P be the probability of postponing systemic therapy by >6 mo. The required
sample size of using Pas the primary endpoint for the one-arm design is based on excluding
40% from the lower limit of the 95% confidence interval (Cl). The lower limit of the 95%
Cl is >40% when P=70% and the sample size is 20 patients. The calculation is equivalent
to estimating the sample size that yields Psignificantly different from 40% at a significance
level of 0.05 when the actual Pis 70%. An analysis from PASS (version 14) shows that

a sample size of 20 patients will achieve 82% power to detect a difference of 30% (70%

vs 40%) in the probability of postponing systemic therapy by >6 mo using a two-sided
exact test with a significance level of 0.05, assuming that the population proportion of
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Punder the null hypothesis is 70%. The probability of postponing subsequent systemic
therapy by >6 mo and its 95% exact CI were determined by the Clopper and Pearson [23]
methodology. Swimmer plots were drawn to show the timing of ongoing systemic therapy,
SADR treatments, and follow-up. The Kaplan-Meier method was used to estimate PFS and
OS. Log-rank tests were used to investigate differences in PFS among study groups. Cox
regression analyses were conducted to examine associations between PFS and prognostic
factors. Paired ftests were used to examine changes in QOL scores from baseline to month
3.

3. Results

Twenty patients were enrolled between February 2019 and October 2020. Patient and
treatment characteristics are summarized in Table 1. Most patients presented with
synchronous metastases (60%) and had one lesion treated at initial SAbR (55%). At the
time of initial SAbR, 12 patients had six or more metastases and eight patients had five or
fewer metastases. Twenty patients received SAbR to 29 total lesions upfront, and six patients
underwent SAbR to subsequent sites of disease progression for a total of 37 treated lesions.
The median size of initial lesions treated with SAbR was 3.4 cm (interquartile range [IQR]:
2.4-4.9 cm). Lung (27%), liver (16.2%), and nonspine bone (16.2%) were the most common
sites for SAbR. At enrollment, four patients were on first-line, ten on second-line, four on
third-line, and two on fourth-line systemic therapy. Eight patients were on an ICl, eight were
on a TKI, and four were on combination therapy (ICI + TKI, three patients; TKI + mTOR-I,
one patient).

The median follow-up was 10.4 mo (IQR: 5.8-16.4). At the time of this analysis, seven
patients continue on systemic therapy without progressing to next line; nine patients
switched systemic therapy, three of whom died later; and four patients died without
changing systemic therapy (Fig. 2A and Supplementary Fig. 1). The duration of the ongoing
systemic therapy was extended for >6 mo in 14/20 patients (70.0%, 95% CI: 49.9-90.1;
Fig. 2B). Of these 14 patients, seven received ICls, five received TKIs, and two received
combination therapy at the time of SAbR. Among these 14 patients, four were on first-line,
eight on second-line, and two were on third-line therapy. The median mPFS was 11.1 mo
(95% CI: 4.5-19.3; Fig. 2B). At 6 mo after SAbR, the percent of patients remaining on

the ongoing systemic therapy was 69.6% (95% Cl: 44.5-85.1). At 1 yr, 44.2% of patients
receiving SAbR remained on the same systemic therapy (95% ClI: 20.5-65.7).

The median PFS of the SAbR-aided systemic therapy was 24.4 mo (95% CI: 15.3-42.2; Fig.
2C). A swimmer plot (Fig. 2A and Supplementary Fig. 1) shows the timing of the ongoing
systemic therapy, SAbR treatments, and follow-up. The 1-yr PFS (from the start of systemic
therapy until switch or death) was 84.7% (95% CI: 59.7-94.8), 2-yr PFS was 50.8% (95%
Cl: 26.6-70.8).

For the nine patients who switched to a new systemic therapy (three switched to ICls,
four to TKIs, and two to combination therapy), the median PFS on that subsequent therapy
(PFS-SST) was 6.7 mo (95% CI: 0.9-20.8; Fig. 3). No local failures at the lesions that
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received SAbR were observed. Median OS was not reached. The 6-mo OS after initial SAbR
was 85.0% (95% Cl: 60.4-94.9), and 1-yr OS of 73.7% (95% ClI: 47.7-88.2; Fig. 2B).

Treatment-related toxicities are summarized in Table 2. One patient had grade 3 colitis

with small bowel perforation near the radiation field 5 mo after radiation in the setting of
concurrent mTOR-I (everolimus) and TKI (lenvatinib) therapy. This patient was treated with
SADbR to two abdominal/peritoneal metastases. No grade 4 or 5 treatment-related toxicities
were observed.

Scores from health-related QOL outcomes (FACT-G, FKSI, and EQ-5D-5L questionnaires)
for all patients with available follow-up (7= 16) were indistinguishable 3 mo after SAbR
from those baseline. This analysis involved areas such as physical, emotional, social, and
functional well-being (Table 3).

In exploratory, unspecified, univariate analyses, a statistically significant difference was
observed in 6-mo mPFS for patients with five or fewer metastases at the time of SAbR
compared with that for patients with six or more metastases (100% vs 50%; hazard ratio
12.10; log-rank p=0.0037; Supplementary Table 1 and Supplementary Fig. 2).

Seven patients died, with none of the deaths attributed to SAbR. Four patients died prior

to changing next line of systemic therapy. Of these four patients, one with an IMDC risk
score of zero died because of complications surrounding an intestinal perforation outside

of the radiation field while receiving fourth-line TKI therapy. One patient treated with

SADR to two liver lesions, with an IMDC risk score of 1, died on second-line TKI therapy
after complications of disease progression including malignant ascites with an associated
peritoneal fungal infection. One patient treated with SADbR to bone and spine, with an IMDC
risk score of 1, died on second-line ICI + TKI therapy due to respiratory failure associated
with disease progression. One patient treated with SAbR to bone and spine, with an IMDC
risk score of 1, died on hospice after developing a colonic-cutaneous fistula and associated
septic shock while on a third-line TKI. Three patients died of complications of disease
progression after meeting the primary endpoint and initiating subsequent lines of therapy.
These three patients died at approximately 1, 7, and 8 mo after initiating a subsequent line of
systemic therapy.

4. Discussion

Metastatic RCC remains largely incurable. About 85-90% of patients fail to achieve a
complete response with most active combinations of ICI and ICI/TKI. Even with these
regimens, survival at 5 yr remains poor (<40%) [2-4,6]. Thus, patients move from one
systemic therapy to the next receiving on average three to four lines of therapy [24-

26]. Each line of therapy is typically associated with reduced benefits: shorter disease
control intervals and potentially cumulative toxicity. Today, little distinction is made about
the mode of progression, whether generalized or more limited, and this is reflected in
RECIST guidelines. However, different modes of progression likely reflect differential
disease responsiveness to therapy and biology. Limited progression may indicate overall
responsiveness to therapy, and may be explained by mutation heterogeneity and branched
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evolution. More indolent disease may also favor oligoprogression. Different modes of
progression may be managed optimally with different approaches, and whereas a change
of systemic therapy may be in order for patients with overt progression, the introduction

of focal therapies for oligoprogression control could be advantageous. This would enable
controlling sites of disease that could lead to in situ complications or seed other metastases
while allowing the patient to remain on the ongoing systemic therapy, particularly if well
tolerated. By extending the duration of the current systemic therapy and altering the course
of the disease through elimination of resistant metastasis, this approach could also improve
survival outcomes. Further, local therapy seems unlikely to undermine future systemic
therapy, and such an approach may extend patient survival.

Multiple retrospective studies have evaluated SAbR for mRCC, but most have focused

on oligometastasis and only a few on oligoprogression [11,18,19,27-31]. A retrospective
analysis by Santini et al [19] evaluated 55 mRCC patients on first-line systemic therapy and
oligoprogression managed with focal approaches including SAbR, and reported mPFS of 14
mo. SAbR was used in approximately 46% of patients and appeared to be effective. Another
single-institution retrospective review of 72 patients with mRCC on systemic therapy treated
with SADBR to oligoprogressive sites showed similar PFS regardless of systemic therapy [31].
In a multi-institutional study, Meyer et al [27] reported 180 patients with mRCC who had
been treated with SAbR,; of them, 101 patients were treated for oligoprogressive disease.
The median local recurrence-free survival, PFS, time to systemic therapy, and OS were

19.3, 8.6, 10.5, and 23.2 mo, respectively. Our institution’s retrospective review of SAbR for
oligoprogression in mRCC showed median mPFS of 9.2 mo [18].

This study met its primary endpoint showing that sequential SAbR to oligometastasis
prolonged the duration of ongoing systemic therapy by >6 mo in at least 40% of patients. In
fact, SAbR extended the duration of ongoing systemic by >6 mo in 70% of patients, and the
median extension was 11.1 mo.

The median duration of SAbR-aided systemic therapy was 24.4 mo, including 11.1 mo
after SADR initiation. While this reflects a select patient population with oligoprogression
and is subject to a selection (as well as immortal) bias, it compares favorably with median
PFS for commonly used front-line combinations (8.2 mo for ipilimumab/nivolumab [2],
15.1 mo for pembrolizumab/axitinib [3], 13.8 mo for avelumab/axitinib [4], 24.0 mo for
lenvatinib/pembrolizumab [5], and 16.6 mo for nivolumab/cabozantinib [6]). Furthermore,
80% of patients in our study were past first-line therapy, where duration of systemic therapy
is typically shorter. The median extension of ongoing systemic therapy after SAbR of

11.1 mo compares favorably with the duration of second-line systemic therapy for mMRCC
patients [21,32]. In patients who went onto a subsequent line of systemic therapy due

to progression after SAbR, the PFS-SST was 6.7 mo, which is comparable with PFS

for second-line systemic therapy for mRCC [21,32]. These data suggest that the benefit
accrued to SAbR may not undermine the benefit from subsequent lines of therapy and may
ultimately translate into improvements in survival. This remains to be formally tested. In our
study, median OS was not reached, but follow-up remains short.
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Patient-reported QOL measures (as ascertained with multiple tools, FACT-G, FKSI, and
EQ-5D-5L) at 3 mo after SAbR were undistinguishable from those at baseline. The ability
of SADR to prolong treatment duration without impacting QOL negatively is an important
strength of this treatment approach.

SADbR for oligoprogressive mRCC was generally well tolerated, although caution should

be exercised, especially when the SADR sites are close to the hollow visceral organs of

the gastrointestinal tract. Toxicity may also be exacerbated by both ICls and TKIs, which
can cause colitis and perforation. In this trial, systemic therapy was optionally held at the
discretion of the treating physician for 3 d flanking SAbR treatment, which may make a
difference particularly for patients on TKIs given their shorter half-life than ICls. Although
most of the treatment-related toxicities were either grade 1 or grade 2, and no grade 4 or

5 toxicities were observed, one patient experienced a grade 3 small intestine perforation
possibly related to treatment. This patient was treated with SAbR to two abdominal/
peritoneal metastases with concurrent combination of a TKI and an mTOR inhibitor, and
subsequently developed colitis 5 mo after SAbR. The safety of SAbR in conjunction with
systemic therapy continues to be evaluated. In our present study, one patient on a TKI

and five on an ICI (for a total of six of 20, 30%) received SAbR concurrently without
interruptions. SAbR with concurrent ICI/TKI was started with caution due to concerns for
potential increased toxicity, but no enhanced toxicity was observed, and more prospective
studies are needed [33-35]. Mohamad et al [36] evaluated the safety of concurrent ICI and
hypofractionated radiotherapy in 59 patients with mRCC, and concluded that any-grade or
grade >3 adverse events did not differ significantly from historical rates of 1CI therapy alone.
In a phase | trial, Tang et al treated 55 patients with ipilimumab and either concurrent or
sequential SAbR. They reported 34% grade 3 toxicity comparable with ipilimumab alone. A
recent meta-analysis of 13 prospective randomized trials with concurrent TKI and radiation
therapy showed increased grade 3+ toxicity [37].

This single-arm phase 1l trial is limited by a small cohort and relatively short follow-up.
Additional limitations include the lack of a control arm. While the study met its primary
endpoint, a lack of a control arm makes it difficult to ascertain the overall benefit of SAbR.
Specifically, four patients died before switching to next-line systemic therapy, including one
where the death was directly attributed to disease progression. Whether an earlier switch

of systemic therapy could have postponed the demise is unknown. However, it is important
to note that x/4 of patients were on third-line systemic therapy or beyond. The patient
population is also highly selected seeking to target those with overall responsive disease
and true oligoprogression (as opposed to early evidence of more generalized progression).
Accordingly, patients with high-risk disease were excluded.

These results expand upon those from a concurrent phase 2 study of patients with
oligoprogressive mRCC similarly treated with SAbR [38]. Both studies sought to identify
patients with oligoprogression by ensuring evidence of overall disease responsiveness

to ongoing systemic therapy and excluding patients with aggressive disease. Both also
leveraged longitudinal SAbR as a therapeutic strategy. The results were also quite
similar, showing high local control rates and an extension of ongoing systemic therapy
by approximately 1 yr. Some differences, however, are the inclusion of patients with
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oligoprogression while on ICI in our study, as well as the inclusion of patients with non—
clear cell RCC. In addition, this study showed that patient QOL was not undermined by
SADR. Overall, both studies, despite being small, showed that SAbR effectively controlled
progressive lesions, enabling meaningful extensions of the ongoing systemic therapy.
Together, these studies support the evaluation of SAbR for oligoprogression in a randomized
phase 3 trial.

5. Conclusions

This phase 1l single-arm study highlights the effectiveness of SAbR in extending ongoing
systemic therapy for oligoprogressive mRCC without compromising QOL. These data
support longitudinal cancer control with SAbR for disease that remains oligometastatic and
should be validated further in prospective randomized trials.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Trial schema. Oligoprogressive mRCC patients on systemic therapy treated with sequential
SADbR until progression. mPFS = modified progression-free survival; mRCC = metastatic
renal cell carcinoma; PFS = progression-free survival; RxA = initial systemic therapy; RxB
= subsequent systemic therapy; SAbR = stereotactic ablative radiation; SAbR1 = initial

SAbR; SAbR1+ = subsequent SAbR.
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Fig. 2 —.

Sv?/immer plot and Kaplan-Meier analyses of modified progression-free survival (mPFS),
overall survival (OS), and progression-free survival (PFS). (A) Swimmer plot centered on
SADR administration starting at the onset of systemic therapy at the time of SAbR. (B)
Kaplan-Meier estimate of mPFS and OS. (C) Kaplan-Meier estimate of PFS. Diamonds
indicate SAbR-treated lesions with numbers representing treatment sites and colors referring
to location; multiple diamonds separated by time represent subsequent courses of SAbR.
Black squares indicate the start of new systemic therapy. Asterisks indicate ongoing follow-
up. Plus sign (+) indicates patients who died before a new line of systemic therapy. RT refers
to SAbR. RT = radiation therapy; SAbR = stereotactic ablative radiation.
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Fig. 3—.
Kaplan-Meier estimate of PFS of subsequent systemic therapy. PFS = progression-free
survival; PFS-SST = PFS of subsequent systemic therapy.
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Table 1 —

Patient and treatment characteristics (/7= 20 patients)

Frequency Percentage

Median age (interquartile range) 60.5 (55.5-64.75)
Gender

Female 4 20

Male 16 80
Ethnicity

Hispanic 3 15

Non-Hispanic 17 85
Race

White 15 75

Asian 1 5

Black 2 10

Missing 2 10
IMDC risk score at enrollment

0, favorable 5 25

1-2, intermediate 15 75
Mean primary tumor diameter at initial diagnosis + std. dev. 77+24
Histology

ccRCC 18 90

Papillary 1 5

RCC, NOS 1 5

Fuhrman grade

2 7 35

3 7 35

4 6 30
Nephrectomy

Cytoreductive 12 60

Localized/locoregional RCC 7 35

None 1 5
Initial staging (AJCC)

pT1 2 10

pT2 1 5

pT3 14 70

pT4 2 10

pTx 1 5
cN

cN1 2 10

cNXx 8 40
M

cM1 11 55
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Frequency Percentage

Number of lines of systemic therapy prior to SAbR

1 4 20

2 10 50

3 4 20

4 2 10
Type of systemic therapy at SAbR

TKI 8 40

ICI 8 40

ICI + TKI 3 15

mTOR-1 + TKI 1 5
Number of mets at SAbR

<5 8 40

26 12 60
Synchronous metastasis

No 8 40

Yes 12 60
Number of SADR sites treated initially

1 11 55

2 9 45
Size of SADR lesions treated initially (cm), median (interquartile range) 3.4 (2.4-4.9)
All sites treated with SAbR (7= 37)

Kidney 3 8.1

Bone, nonspine 6 16.2

Spine 5 135

Lung 10 27

Liver 6 16.2

Adrenal 3 8.1

Abdomen 2 5.4

Soft tissue 1 2.7

Brain 1 2.7
SADbR fractionation (7= 37)

1 fraction 6 16.2

3 fractions 21 56.8

5 fractions 10 27
Median/mode dose (range)

1 fraction 22/25 (15-25)

3 fractions 36/36 (36-45)

5 fractions 40/40 (35-40)

AJCC = American Joint Committee on Cancer Staging, eighth edition; ccRCC = clear cell renal cell carcinoma; ICI = immune checkpoint
inhibitor; IMDC = International Metastatic RCC Database Consortium; mets = metastases; NOS = not otherwise specified; RCC = renal cell
carcinoma; SADbR = stereotactic ablative radiotherapy; std. dev. = standard deviation; TKI = tyrosine kinase inhibitor.
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Table 2 —

Summary of treatment-related toxicities

AE terminology

Gradel Grade2 Grade3 Grade4 Grade5 Total

Abdominal pain

ALT increased
AST increased
Epigastric pain

Fatigue

Nausea

© 00 N oo o~ W N

-
o

Vomiting

Total: grade 1
Total: grade 2
Total: grade 3
Total: grade:4
Total: grade:5

Sum of grades

Alkaline phosphatase increased

Lymphocyte count decreased

1

[ T e S N =L S

Small intestinal perforation 1

-
O I e N R e S

11

15

AE = adverse event; ALT = alanine aminotransferase; AST = aspartate transaminase.
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Table 3 -

Questionnaire responses at baseline and 3 mo

Mean baseline + Std. Dev. (N =16) Mean 3 mo * Std. Dev. (N=16) Mean difference P value
(95% CI)

FACT-G 82.2+17.8 828+ 175 0.6 (-5.2, 6.3) 0.84
PWB 21.0+6.8 21.6+6.2 0.6 (-1.6,2.7) 0.59
SWB 229+45 239+53 1.1(-0.5, 2.7) 0.18
EWB 18.1+4.0 17.8+5.2 -0.4(-2.2,1.5) 0.67
FWB 20171 19.4+7.0 -0.7(-3.1,1.7) 0.56

FKSI 44.4 +10.6 46.2+9.1 1.8(-1.6,5.1) 0.28

EQ-5D-5L Health scale  68.9 +22.2 73.9+11.9 5.0 (-5.9, 15.9) 0.34

EQ-5D-5L = EuroQol Group’s five-level; EWB = emotional well-being; FACT-G = Functional Assessment of Cancer Therapy—General; FKSI
= Functional Assessment of Cancer Therapy Kidney Cancer Symptom Index; FWB = functional well-being; PWB = physical well-being; swb =

social well-being.
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