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IO-drug = Immuno-Oncology
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PR = partial response
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VATS = video-assisted thoracic
surgery
VEGFR-TKI = vascular
endothelial growth factor
receptor-tyrosine kinase inhibitor
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Introduction: A case of multiple liver metastases of clear cell RCC with a significant

response to sunitinib as the fifth line after nivolumab is reported.

Case presentation: The patient was a 65-year-old man who underwent open

nephrectomy for RCC. After the nephrectomy, he had recurrences several times, and

metastasectomy had been performed for each recurrence. At 13 years after the

nephrectomy, multiple liver, and lung metastases appeared. The treatment was switched

to axitinib, followed by cabozantinib, then nivolumab. The best response was PR, SD,

and PD for these three drugs, and treatment duration was 14, 3, and 3 months,

respectively. As the fifth line, sunitinib was administered, with significant shrinkage of the

multiple liver metastases, and PR has been maintained for 34 months.

Conclusion: Sunitinib after an IO-drug showed a significant effect in spite of only slight

efficacy with other VEGFR-TKIs, which may have occurred through the alteration of the

immunological microenvironment.
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Keynote message

In this case, sunitinib administered as the fifth line after nivolumab demonstrated the remark-
able tumor reduction for multiple liver metastases of RCC, which is considered to be an unfa-
vorable factor for VEGFR-TKIs. A VEGFR-TKI may have been effective due to the
alteration of tumor immunological microenvironment after IO-drug treatment although differ-
ent mechanisms of action exist among the VEGFR-TKIs.

Introduction

The advent of IO-drugs as the monotherapy in the subsequent therapy or the combination ther-
apy in the first line of treatment has dramatically changed the treatment landscape for metastatic
RCC. However, the efficacy of drugs used in very late line is limited. We present an interesting
case where sunitinib administered as the fifth line after nivolumab was very effective.

Case presentation

The patient was a 65-year-old man. The progress is also shown in the figure (Fig. 1).
He had undergone open nephrectomy for left RCC (clear cell carcinoma, Fuhrman Grade

3, INFb, pT2, v+, pN0, RM0) in X year. Interferon alfa-2b was given as adjuvant therapy.
During the adjuvant therapy with interferon alfa-2b, a lung metastasis appeared 1 year later
and was resected by VATS. Ten years after the nephrectomy, the patient had a recurrence of
splenic metastasis and underwent a splenectomy. Two years later, recurrent metastasis
appeared in the left retroperitoneum, and combined resection of the retroperitoneal mass and
tail of the pancreas was performed. One year later, multiple liver and lung metastases
appeared and the patient was referred to our department.

© 2022 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 41

IJU Case Reports (2023) 6, 41--44 doi: 10.1002/iju5.12545

https://orcid.org/0000-0003-2431-1535
https://orcid.org/0000-0003-2431-1535
https://orcid.org/0000-0003-2431-1535
mailto:
mailto:
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fiju5.12545&domain=pdf&date_stamp=2022-10-18


Chest and abdominal pelvic contrast-enhanced CT demon-
strated multiple lung metastases in both lungs, and multiple
metastatic foci with a ring-shaped contrast effect were seen in
the liver (Fig. 2). The patient was started on axitinib as the
second-line therapy. After 5 months of treatment, the tumor
shrank by 36.1% and a PR had been achieved. After
14 months, axitinib was discontinued due to PD.

The patient was started on cabozantinib as the third-line ther-
apy. At 3 months after starting cabozantinib, gastroschisis and
perforated abscesses were observed. In addition to these AEs,
the disease was progressive and cabozantinib was discontinued.
After the gastroschisis subsided, nivolumab was started as the
fourth-line therapy. After 3 months, nivolumab was discontin-
ued due to a marked increase in liver metastases.

Sunitinib at 25 mg was started as the fifth-line therapy.
Sunitinib was temporarily interrupted with AEs requiring hos-
pitalization, including fever, liver dysfunction, and worsening
of general condition.

After 2 weeks of interruption, sunitinib was re-started with
no AEs, then, the dose was increased to 37.5 mg. Numbness
and pain in the arms and legs and decreased appetite
appeared gradually, the dose was again reduced to 25 mg. At

5 months after the introduction of sunitinib, CT showed PR
with 55.5% shrinkage in target lesions of multiple liver
metastases. Thereafter, because of the worsening of the
retroperitoneal abscess, the dose of sunitinib was reduced to
12.5 mg, which does not cause any major health problems,
and PR is maintained 34 months after sunitinib initiation
(Fig. 3).

Discussion

As the primary treatment for metastatic clear cell RCC,
VEGFR-TKI monotherapy had been the mainstay of systemic
therapy. Recently, international phase III trials such as
CheckMate 214, KEYNOTE-426, JAVELIN Renal 101, and
CheckMate 9-ER have shown the superiority of IO-IO com-
bination or IO-drug plus VEGFR-TKI combination therapy
over sunitinib.1–4 However, with regard to the subsequent
therapy, nivolumab has proved to be effective after VEGFR-
TKI in the CheckMate 025 trial, but the efficacy of VEGFR-
TKI therapy after IO-drug is still unclear.5

In this case, sunitinib administered as the fifth line was
very effective after nivolumab. It is important to consider the

Fig. 1 Clinical course from the onset of RCC to

the present.

Fig. 2 Contrast-enhanced CT images of representative lung and liver metastases before starting Axitinib.
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reasons why fifth-line sunitinib has been so effective with
long-term PR. The first reason may be a specific characteris-
tic of the therapeutic agent. The VEGFR-TKIs that are
approved for metastatic RCC include sorafenib, sunitinib,
pazopanib, axitinib, and cabozantinib, and each drug inhibits
its own specific signaling pathways in addition to VEGFR.
Sunitinib inhibits not only VEGFR, but also PDGFR and
KIT, and it is possible that inhibition of PDGFR and KIT,
which is not inhibited by axitinib or cabozantinib, resulted in
a significant response.

The second reason may be that IO treatment before suni-
tinib altered the tumor immunological microenvironment. An
observational study by Tomita et al. showed that the objective
response rate of molecular targeted therapy after nivolumab
or nivolumab plus ipilimumab combination therapy was 27%
and 32%, respectively, in Japanese patients with mRCC.6 In
the study by Nadal et al, the objective response rate of
VEGFR-TKI treatment after nivolumab or nivolumab plus
ipilimumab combination therapy was 36.2%, which is compa-
rable to the study by Tomita.7 In the latest study, Bando et al.
investigated the effectiveness of molecular targeted therapy
after nivolumab treatment for metastatic RCC, where TKI
treatment after nivolumab showed a significant response with
PR of 22.5% and SD of 45.0%.8 Several other studies have

reported the efficacy of VEGFR-TKI therapy after IO therapy
(Table 1).9,10 In the present case, as in those reports, the prior
use of nivolumab may have induced a significant antitumor
effect of sunitinib even in the fifth-line treatment. Such effi-
cacy of chemotherapy after IO treatment has been reported
not only in metastatic RCC, but also in other malignan-
cies.11,12 Also, NLR is thought to reflect the immune
microenvironment of cancer patients, and in the study by
Soda et al., the dynamics of NLR in the early stages of nivo-
lumab treatment were inversely correlated with subsequent
treatment response.13 In the present case, the NLR before
nivolumab initiation was 2.61, while the NLR before sunitinib
initiation was 3.10, hardly any change, consistent with the
pattern of the efficacy of the following treatment in this study.
The patient also developed fever 4 weeks after starting suni-
tinib, at which time the NLR temporarily increased, but after
the fever resolved, the NLR was rather lower than before the
fever. A reduction in NLR has also been reported to be asso-
ciated with an improved prognosis with sunitinib, and it is
presumed that some immune response occurred in this case
and that sunitinib was also significantly effective.14

Additionally, nivolumab alone did not show any response
in this case, but after discontinuation of nivolumab, immuno-
logical effects may have continued afterward and a sort of

Fig. 3 The course of liver metastases treated with sunitinib by contrast-enhanced CT. (a) Before starting Sunitinib (b) 5 months later: The ring contrast effect was

no longer seen and the tumor diameter markedly decreased. (c) 16 months later: Tumor had continued to shrink. (d) 22 months later: Tumor response was main-

tained.

Table 1 ORR of molecular targeted therapy after IO-drugs for metastatic renal cell carcinoma

Author Prior drug Patients No. Subsequent drug ORR (%)

Y. Tomita, et al Nivolumab 26 Sunitinib, Axitinib, Pazopanib, Everolimus 27

Nivolumab + Ipilimumab 19 32

R. Nadal, et al Nivolumab 32 Axitinib, Sunitinib, Pazopanib, Sorafenib 36.2

Nivolumab + Ipilimumab 17

Y. Bando, et al Nivolumab 40 Axitinib, Pazopanib, Sunitinib, Sorafenib 22.5

P. C. Barata, et al Nivolumab + Ipilimumab 11 Axitinib, Cabozantinib, Pazopanib, Sunitinib 33

A. Y. Shah, et al Atezolizumab/Nivolumab 12 Axitinib, Cabozantinib, Pazopanib, Sunitinib 50

Nivolumab + Ipilimumab 32 43.8

IO-drug, immuno oncology-drug; ORR, objective response rate.
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synergistic effect of nivolumab and sunitinib may have pro-
duced such anti-tumor effect for the liver metastases for a
long time.

Conclusion

A case of metastatic clear cell RCC that responded well to
sunitinib as the fifth line after nivolumab treatment was pre-
sented. The reasons for the significant response of sunitinib
in late-stage therapy suggest differences in the target genes of
each VEGFR-TKI and the use of IO-drug.
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Editorial Comment

Editorial Comment on “Recurrent multiple liver metastases of clear cell renal cell
carcinoma with a significant response to sunitinib after nivolumab treatment: A case
report”

The advent of tyrosine kinase inhibitors (TKIs) and immune
checkpoint inhibitors (ICIs) has increased treatment options
for metastatic renal cell carcinoma (mRCC). In this case, a
patient with mRCC who received sunitinib as 5th line therapy

This is an open access article under the terms of the Creative
Commons Attribution License, which permits use, distribution and
reproduction in any medium, provided the original work is properly
cited.
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