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Abstract

This case represents the challenge and creativity necessary when treating patients with meta-
static renal cell carcinoma who have been exposed to multiple lines of therapy. At present,
treatment with immune checkpoint inhibition has stabilized and improved the metastatic dis-
ease of this patient with the exception of hepatic lesions. This isolated progression within the
liver led the employment of radioembolization, which successfully treated those metastases.
This is the first documented case of metastatic renal cell carcinoma controlled with concurrent
use of immune checkpoint inhibition and radioembolization for both extrahepatic and hepatic
metastases, respectively. This case can be construed as a potential example of the abscopal
effect and may provide the basis for understanding this type of response in select patients.
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Introduction

Targeted therapy and immune checkpoint inhibition (ICI) represent the mainstay of
treatment for metastatic renal cell carcinoma (mRCC) [1]. Radiotherapy is typically used for
palliation, although there is increasing interest in potential synergy between this modality and
systemic therapy. Herein, we describe a patient who was treated simultaneously with radio-
embolization and ICI. In contrast to conventional external beam radiotherapy, radioemboliza-
tion is a directed technique utilizing microspheres loaded with a radioactive compound (in
the current case, yttrium-90 [Y-90]). Currently, radioembolization is most commonly applied
in primary hepatocellular tumors or colorectal and neuroendocrine hepatic metastases [2-4].
Our case suggests a potential role in select patients with mRCC.

Case Report

A 58-year-old male initially presented with back pain and imaging showed a left-sided
renal mass with multiple skeletal, lung, bone, and liver metastases. The patient underwent
nephrectomy with pathology indicating clear cell RCC. The patient was initially enrolled on
the RECORD-2 protocol, and received bevacizumab and everolimus for a total of 17 months
[5]. At the time of progression, he was enrolled on a phase I protocol of cabozantinib for 9
months [6]. Ultimately, this treatment was discontinued because of toxicity; the patient was
then transitioned to pazopanib, which he received for 16 months with ensuing progression.
He then received sonepcizumab on a phase II protocol, a monoclonal antibody directed at
sphingosine-1-phosphate receptor-1, for 21 months [7]. Given a lack of distinct options at the
time, the patient received bevacizumab at the time of progression, which stabilized his disease
for an additional 28 months. He had gradual progression and was then transitioned to
nivolumab shortly after the drug was granted FDA approval (Fig. 1). Imaging completed 5
months after the initiation of nivolumab demonstrated stable and improving disease in all of
the metastatic sites with the exception of the liver lesions (Fig. 2a). Given his excellent toler-
ance of the drug and asymptomatic progression at this site alone, he was amenable to explor-
ing local therapy. The patient underwent transarterial radioembolization therapy using 19.5
mCi of intra-arterial Y-90 resin microspheres to right lobe and segment 4 liver metastases.
Postprocedural imaging at 2 months showed a significant decrease in enhancement (Fig. 2b).

Discussion

The use of Y-90 radioembolization has been described throughout the literature beyond
hepatocellular, cholangiocarcinoma, and colorectal carcinoma; however, there is a paucity of
information for its use in mRCC. A retrospective review of 17 patients with liver-dominant
mRCC treated with Y-90 radioembolization identified a complete response in 14 patients, par-
tial response in 1 patient, and progression of disease in 2 patients. The median overall survival
(0S) following Y-90 radioembolization was 22.8 months (95% CI 13.2-32.3) [8]. Another
study investigated the use of Y-90 radioembolization in 6 patients with liver-dominant mRCC
refractory to targeted therapy and conventional immunotherapy (IL-2 and IFN-a). Of the 6
patients treated, 1 patient was treated with IFN-a alone with subsequent disease progression
following Y-90 treatment and a different patient was treated with both IL-2 and IFN-a with a
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partial response to Y-90 therapy. The median OS following Y-90 radioembolization in this pa-
tient cohort was 35.8 months (95% CI 5.9-65.6) [9]. In both studies, the use of Y-90 radioem-
bolization was well tolerated and showed a sustained durable response in the majority of pa-
tients. In both of these studies, the cohorts did not have extrahepatic disease and their treat-
ment of hepatic lesions was subsequent to conventional immunotherapy or targeted therapy.
In the current case, our patient has extensive extrahepatic disease and is receiving ICI concur-
rently. To our knowledge, this is the first checkpoint inhibitor and Y-90 concomitantly or se-
quentially.

Our case can be construed as a potential demonstration of the abscopal effect - a phenom-
enon when treating metastatic cancer with localized radiotherapy to one metastatic site trig-
gers tumor shrinkage in other sites [10]. The abscopal effect is dependent on activation of the
immune system. Both proinflammatory mediators and danger signals are released as a result
of radiation therapy, which promote the stimulation of circulating dendritic cells. The den-
dritic cells uptake apoptotic cancer cells and cluster within lymph nodes where they present
various tumor antigens to T cells. The presentation of tumor antigens to T cells is the mecha-
nism by which antitumor responses are produced [11]. There have been multiple cases on the
abscopal effect of radiotherapy with ICI published across a wide variety of tumor subtypes
[12]. The basis for employing Y-90 for mRCC was a case published on metastatic melanoma
pretreated with immunotherapy and subsequent local radiotherapy describes the synergy of
radiation and immunostimulatory feedback in enhancing the abscopal effect [13]. Addition-
ally, a phase I study assessed the safety of combining stereotactic body radiotherapy (SBRT)
with ICI in patients with solid tumors. In this study including 79 patients, SBRT was delivered
followed by pembrolizumab. This trial reported an overall objective response rate of 13.2%
with a median progression-free survival of 3.1 months (95% CI 2.9-3.4) and a median OS of
9.6 months (95% CI 6.5-undetermined) [14]. This trial shares similarities to our case with the
use of ICI and radiotherapy; however, 2 important distinctions are that first, this was SBRT
and not radioembolization and second, the ICI was post-SBRT, further suggesting a unique
strategy.

With both of these studies in mind, the initiation of Y-90 to locally treat isolated hepatic
progression with concurrent use of ICI allows for the assessment of the abscopal effect for
internal radiotherapy with ICI, which has yet to be described in the literature [15]. Although
the authors cannot conclude that this is a case of abscopal effect, it is noteworthy that on im-
aging, the extrahepatic lesions all remained stable. The strategy of combining of ICI and inter-
nal radiotherapy employed in our patient is an example of the creativity necessary to success-
fully treat mRCC patients to improve outcomes and prolong survival. The authors are inter-
ested in further collaboration and updated cases or trials on the concomitant use of radioem-
bolization and ICI.
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Fig. 1. Succession of treatments from diagnosis to current treatment (yttrium-90 [Y-90]).
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Fig. 2. a Preradioembolization MRI demonstrating a solid metastasis in the right hepatic lobe. b Postradio-
embolization MRI demonstrating cavitation of the lesion with a thin rim of residual enhancement.
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