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Introduction: Renal cell carcinoma has been considered radioresistant. Recently,

several studies have reported the efficacy of combination therapy using radiotherapy

and immune checkpoint inhibitors.

Case presentation: In 1999, a 56-year-old woman underwent left nephrectomy (clear

cell carcinoma, pT1bN0M0). Seventeen years postoperatively, recurrence in the left lung

hilum was observed. Despite administration of three molecular target drugs, all

treatments were terminated due to adverse events. Nivolumab was initiated in

December 2016. In August 2017, subcutaneous and lung metastases were observed.

Moreover in January 2018, right renal metastasis was noted. After 22 cycles of

nivolumab treatment, metastasis in the iliac bone was observed, and the patient was

subjected to conventional palliative external beam radiation therapy. Five months after

radiotherapy, there was significant reduction in multiple metastases. Here, we reported

the case presenting with possible abscopal effect.

Conclusion: Radiotherapy combined with immune checkpoint inhibitors may induce

systemic effects against metastatic renal carcinoma.

Key words: abscopal effect, immune checkpoint inhibitor, programmed cell death-1,

radiotherapy, renal cell carcinoma.

Keynote message

This report indicates that radiotherapy and anti-PD-1 antibody combination therapy is a possi-
ble treatment option for metastatic RCC and that nivolumab remains effective for a certain
period after its discontinuation.

Introduction

Inter- and intratumor heterogeneity of RCC causes systemic treatment failure and develop-
ment of resistance.1 RCC has been known to be resistant to conventional EBRT. Indeed, an
in vitro study reported that RCC is the most radioresistant cell line.2 The primary application
of conventional EBRT is in palliation of metastatic sites and local tumor growth. The phe-
nomenon of tumor regression in distant lesions from the irradiated site is known as the “ab-
scopal effect.” Although the abscopal effect is a rare phenomenon, to the best of our
knowledge, there are five case reports on metastatic RCC treated with a combination of ICI
and EBRT.3–7 Such combination therapies are likely to provide optimal treatment options for
advanced RCC.

Case presentation

In 1999, a 56-year-old woman underwent left nephrectomy, which was performed due to
identification of RCC with pathological stage pT1bN0M0 clear cell carcinoma. Seventeen
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years postoperatively, in February 2016, the patient had
recurrence in the left lung hilum. The International Metastatic
RCC Database Consortium score was 1 (17 years from the
diagnosis of the metastasis to initiation of the systemic ther-
apy, hemoglobin level was low, other items were normal),
and the International Metastatic RCC Database Consortium
status was intermediate risk. Furthermore, pazopanib treat-
ment was initiated in March 2016 and discontinued in May
2016 due to Grade 3 (Common Terminology Criteria for
Adverse Events version 4.0) nausea. Consequently, axitinib
and everolimus were administered sequentially. However,
axitinib and everolimus were discontinued due to Grade 4
chronic renal injury and disease progression, respectively.
Finally, nivolumab treatment was initiated in December 2016
and interrupted several times due to adverse events, such as
Grade 3 adrenal insufficiency, Grade 3 diarrhea, and Grade 4
chronic renal injury (Fig. 1). In August 2017, subcutaneous
and lung metastases were observed. Moreover in January
2018, right renal metastasis was noted. Therefore, nivolumab
treatment was discontinued in January 2018 after completion
of 22 cycles of administration. Furthermore, in April 2018,
CT showed right iliac bone metastasis (Fig. 2). The patient
refused to receive further systemic treatment. In May 2018,
the right iliac bone was subjected to palliative EBRT (10
fractions of a daily dose of 3 Gy, resulting in a total of
30 Gy). Pain relief was reported after radiotherapy. In Octo-
ber 2018, 5 months after radiotherapy, there was significant
reduction in multiple metastases (lung, right kidney, and sub-
cutaneous tissue) (Fig. 3). Nine months after radiotherapy,
after 22 cycles of nivolumab administration, no tumor pro-
gression was observed, even though no additional treatments
were performed. In this case, significant tumor regression of
non-irradiated metastases was observed.

Discussion

Nivolumab is an anti-PD-1 antibody drug. The National
Comprehensive Cancer Network Guidelines for Kidney Can-
cer 2018 recommended nivolumab as an optimal second-line
therapy. The phase III trial of nivolumab (CheckMate 025
trial)8 showed prolonged overall survival in patients with
metastatic RCC in the second or third line after antiangio-
genetic therapy. However, in that trial, ORR and complete
response was not as high as 25% and 1%, respectively. In
the phase I study of patients treated with SRT and inter-
leukin-2 combination therapy for metastatic RCC and

melanoma, the ORR was 66.7%, and tumor reduction in the
non-irradiated site was observed.9 The ORR was higher than
that expected with only interleukin-2 therapy. In another
prospective study, patients were treated with SRT in combi-
nation with tyrosine kinase inhibitor or ICI. Thirteen of 17
patients (76%) achieved partial response (47%) or complete
response (29%).10 These results suggest that radiotherapy
could enhance the efficacy of systemic therapy. Moreover the
efficacy of a combination of radiotherapy and anti-PD-1 anti-
body in vivo RCC model has been reported.11

The abscopal effect, which was first reported by Mole in
1953, is induced by local radiotherapy and shows the regres-
sion of non-irradiated metastatic lesions that are distant from
the irradiated site.12 Although it is a rare phenomenon, to the
best of our knowledge, there are five case reports on meta-
static RCC treated with a combination of ICI and EBRT.3–7

The exact mechanisms of abscopal effect have not been eluci-
dated, but some are evident in recent studies.13,14 One of the
mechanisms is activation of T–cell function. When the tumor
cells are irradiated, the damaged tumor cells release damage-
associated molecular patterns, which further activate dendritic
cells. The dendritic cells present tumor peptide antigen to
na€ıve T cells. Consequently, the activated T cells migrate to
distant metastatic sites and attack tumor cells. Another mech-
anism involves an increase in immunosensitivity of tumor
cells. For example, radiation therapy increases major histo-
compatibility complex-class I expression on the surface of
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irradiated tumor cells.15 EBRT, especially SRT, induces the
activation of antitumor response, while ICI induces the inhi-
bition of immunosuppression through the PD-1 antibody.
Some studies report that hypofractionated radiotherapy
(>5 Gy per fraction) is more effective than conventional frac-
tioned radiotherapy.16,17 These studies show that hypofrac-
tionated radiotherapy strongly induces antitumor response. In
our case, conventional EBRT with 10 fractions of a daily
dose of 3 Gy was performed. Although some clinical studies
show that radiotherapy followed by ICI or radiotherapy con-
current with ICI is optimal, the sequence and timing of radio-
therapy and ICI is still controversial.16,18

It is difficult to distinguish the effect of radiotherapy alone
and the combined effect of radiotherapy and ICI when they
are performed concurrently. In such cases, the abscopal effect
may not be noticed even if it occurs. The definition of the
abscopal effect does not include the combined use of sys-
temic therapies. In this case, no significant tumor regression
was observed during nivolumab therapy, and tumor regres-
sion of multiple metastases was observed at 9 months after
nivolumab discontinuation. The reduction of non-irradiated
metastases in the lung, right kidney, and subcutaneous tissue
after radiotherapy to the right iliac bone appeared to be due
to abscopal effect, which may have been enhanced by prior
administration of nivolumab. A study reported that the serum
half-life of anti-PD-1 antibody was 12–20 days, while a sus-
tained PD-1 molecule’s mean occupancy of >70% on circu-
lating T cell was >2 months following infusion.19 In another
study, nivolumab binding to T cell was detected >20 weeks
after the last infusion.20 In this case, it is likely that the effect
was sustained for 4 months after nivolumab discontinuation.
Additionally, it was hypothesized that memory-T-cell-medi-
ated immunological memory promoted the abscopal effect
after nivolumab discontinuation. In conclusion, nivolumab
may have played a certain role in this case.
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Editorial Comment

Editorial Comment from Dr Yuasa to Possible abscopal effect after discontinuation of
nivolumab in metastatic renal cell carcinoma

Human programmed death-1 immune checkpoint inhibitor
therapy is being rapidly introduced in metastatic renal cell
carcinoma (mRCC) clinical practice in Japan, dramatically
changing the therapeutic strategy for mRCC. The combina-
tion of radiation and immune checkpoint inhibitor therapies
has gained particular interest because many reports have indi-
cated that, in addition to radiation-targeted lesions, non-tar-
geted distant lesions could also be shrunk by simultaneous or
sequential combinations.1 Although the precise mechanism of
the abscopal effect remains unclear, an increasing number of
reports in the current immune checkpoint inhibitor era sup-
port the hypothesis that activation of the immune system as
well as modulation of the tumor microenvironment by radia-
tion and immune checkpoint inhibitor therapies definitely
play important roles in the abscopal effect.2

In this issue of IJU Case Reports, Nakajima et al. reported
a possible abscopal effect of radiation therapy after discontin-
uation of nivolumab in mRCC.3 In this report, a patient with
mRCC of International mRCC Database Consortium interme-
diate risk underwent targeted therapy using pazopanib, axi-
tinib, and everolimus. Consequently, nivolumab was
administered as fourth-line therapy.3 A right iliac bone metas-
tasis that appeared after the completion of nivolumab therapy
was treated with radiation therapy (30 Gy, 10 fractions).3

Five months after radiotherapy, significant reductions were
observed in multiple metastases (lung, right kidney, and sub-
cutaneous tissue). Nine months after radiotherapy, no pro-
gression was noted even though no additional systemic
therapy was administered.3

RCC has historically been considered intrinsically radiore-
sistant, and the radioresistance has been verified through
in vitro experiments, which demonstrated that the RCC cell
line was amongst the most radioresistant.4 Very recently,
however, at the 2020 American Society of Clinical Oncology
Genitourinary Cancers Symposium, two phase II trials evalu-
ating the combination of immune and radiation therapies in
mRCC were presented. The RADVAX RCC study evaluated

the combination of nivolumab and ipilimumab with stereotac-
tic body radiation therapy (50 Gy, 5 fractions).5 The objec-
tive response rate, median progression-free survival (PFS),
and 1-year PFS rate were 56%, 8.21 months, and 36%,
respectively.5 Various other clinical trials which attempt to
clarify the efficacy and safety of the combination of immune
and radiation therapies are underway. Once the precise mech-
anism and the optimal radiation characteristics have been
determined, the abscopal effect may be incorporated into
treatment strategies as an important option in mRCC.
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