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Abstract

In recent years, immune checkpoint inhibitors have become the most important drugs for treating renal cell carcinoma. In
combination with performing nephrectomies, tyrosine kinase inhibitors have been used as neoadjuvant therapy, as they reduce
the size of a primary renal mass and cause the disappearance of metastatic lesions. However, there are only a few reports
on immune checkpoint inhibitors as neoadjuvant therapy. Herein, we report a case of renal cell carcinoma with multiple
lung metastases and an inferior vena cava tumor thrombus that showed a complete response via radical nephrectomy after
nivolumab plus ipilimumab. A 47-year-old man was diagnosed with renal cell carcinoma with multiple lung metastases and
inferior vena cava tumor thrombus. After four treatment cycles of nivolumab plus ipilimumab and five cycles of nivolumab,
we performed radical nephrectomy and resection of the thrombus tumor by excising a part of the inferior vena cava. The path-
ological diagnosis had no residual tumor. To our knowledge, this is the first case of complete disappearance of all malignant
cells. Immunostaining of the primary renal mass revealed strong positivity for CD4 and CD8. The patient has been followed
up without additional treatment for 8 months, but no recurrence has been observed. We suggest the use of nivolumab plus
ipilimumab as neoadjuvant therapy. However, physicians should consider the possibilities of immune-related adverse events.
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Abbreviations Introduction

CR  Complete response

FDA Food and Drug Administration The management of patients with renal cell carcinoma
IVC Inferior vena cava (RCC) has changed significantly in recent years [1, 2]. Radi-
RCC Renal cell carcinoma cal or partial nephrectomy is currently an important inter-
TKI  Tyrosine kinase inhibitor vention for localized RCC. However, before 2005, treatment
irAE Immune-related adverse event for metastatic RCC included only cytokine therapy, which

had a limited effect [3]. Subsequently, the number of drug
options has greatly increased with the discovery of tyrosine
kinase inhibitors (TKIs) [4]. In recent times, immune check-
point inhibitors are the most important drugs for treating
RCC [5]. Nivolumab plus ipilimumab was approved as a
first-line treatment for unresectable or metastatic RCC by
the Food and Drug Administration (FDA) in 2018. To date,
TKIs have been used as a pre-surgical therapy to enable
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a complete response (CR) via radical nephrectomy after
nivolumab plus ipilimumab.

Case report

A 47-year-old man had hematuria and visited a nearby hos-
pital in August 2018. He was diagnosed with a tumor in the
left kidney with multiple lung metastases and a vena cava
tumor thrombus and presented to our hospital for treatment.
His performance status was 0. On physical examination, a
mass was palpated in the left abdomen. Blood examination
showed normal levels of C-reactive protein, lactate dehydro-
genase, creatine, and calcium, as well as normal white blood
cell and platelet counts. Computed tomography revealed a
15.0-cm left renal mass (Fig. 1A) and a thrombus extending
within the renal vein (Fig. 1B) and the IVC to below the
diaphragm (Fig. 1C). In addition, collateral circulation was
observed around the left kidney and left varicocele. Moreo-
ver, nodules suspected to be metastases were observed in
the lungs (Fig. 1D). We, therefore, performed percutaneous
tumor biopsy, and the pathological diagnosis was a clear
cell RCC. The classification was cT3bNOM 1, stage IV, with

Fig.1 CT of A pre- and E post-
treatment primary renal mass,
B pre- and F post-treatment
renal vein tumor thrombus, C
pre-treatment IVC tumor throm-
bus, and D pre-treatment lung
metastases. Nivolumab plus
ipilimumab was the employed
pre-surgical therapy

intermediate risk according to the International mRCC Data-
base Consortium.

We started treating the patient with nivolumab (240 mg)
plus ipilimumab (1 mg/kg). After two treatment cycles, the
patient had diarrhea (grade 2 as per the Common Terminol-
ogy Criteria for Adverse Events), but it resolved without any
treatment. Computed tomography revealed that the primary
renal mass reduced to 9.0 cm and that lung metastases had
reduced or disappeared. After four treatment cycles, the pri-
mary renal mass reduced to 7.0 cm (Fig. 1E), the thrombus
decreased (Fig. 1F), and lung metastases had completely
disappeared as observed using computed tomography. The
patient then received five cycles of nivolumab, after which
we performed radical nephrectomy and resection of the
thrombus tumor by excising a part of the IVC. Intraopera-
tive findings indicated that the adhesions around the tumor
were tight, and we confirmed the tip of the tumor thrombus
with ultrasound and removed the tumor. The pathological
diagnosis was a CR (i.e., no residual tumor) in which both
the primary renal mass and the tumor thrombus were com-
pletely replaced by necrosis, fibrosis, hyalinization, hemor-
rhage, and macrophages (Fig. 2A, B). Immunostaining of
the primary renal mass revealed strong positivity for CD4
and CDS (Fig. 2C, D). The patient has been followed up
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Fig.2 A HE staining of renal
cell carcinoma, B biopsy imag-
ing showing no residual tumor
of the primary renal mass, and
C immunostaining of CD4 and
D CD8. The primary renal mass
was completely replaced by

a necrosis, b fibrosis, hya-
linization, ¢ hemorrhage, and d
macrophages. (ax400, bx 100,
¢X200, d x200)

without additional treatment for 6 months, but no recurrence
has been observed.

Discussion

In 2018, the FDA approved nivolumab plus ipilimumab as
a first-line treatment for unresectable or metastatic RCC,
based on the results of the CheckMate 214 trial that showed
that overall survival and objective response rates were sig-
nificantly higher after nivolumab plus ipilimumab than after
sunitinib among patients with intermediate- and poor-risk
disease with previously untreated advanced RCC [7]. More-
over, nivolumab plus ipilimumab was effective for clear cell
carcinoma and papillary RCC with sarcomatoid dedifferenti-
ation [8], similar to the efficacy observed in the current case.

Nivolumab and ipilimumab are immune checkpoint
inhibitors. As such, the possibility of immune-related
adverse events (irAEs) should be kept in mind, owing to
their unique mechanisms of action [9]. However, among
patients with malignant melanoma and non-small cell lung
cancer, those with irAEs tended to have prolonged overall
survival and progression-free survival [10, 11]. Fortunately,
in the current case, the irAE was only diarrhea (grade 2).
When diarrhea appeared, we considered discontinuing
nivolumab plus ipilimumab. However, the patient was fol-
lowed up without treatment, and the symptoms were improv-
ing with no bloody stool observed. Therefore, we considered
the higher possibility of infectious enteritis and continued
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the treatment. In fact, diarrhea had disappeared in the next
cycle. Accordingly, early detection and early treatment, if
needed, are required to prevent the exacerbation of irAEs
[12]. Even in the current case, possible occurrence of other
irAEs in the future cannot be ruled out, so strict follow-up
must be continued.

To date, neoadjuvant therapy for RCC has involved the
use of TKIs [6], and its safety and effectiveness have been
reported [13]. However, the number of studies on neoad-
juvant immunotherapy is still limited. Only one previous
report showed the efficacy of neoadjuvant nivolumab plus
ipilimumab for RCC with an IVC tumor thrombus [14]. In
that case, radical nephrectomy and combined resection of
the IVC were performed, similar to those performed for the
current case. The tumor size on computed tomography was
10.4 cm, and the size of the malignant tumor on pathologi-
cal evaluation was 6.3 cm. Moreover, malignant cells had
disappeared in other lesions [14]. There has been no previ-
ous report of the disappearance of all malignant cells, even
in the primary lesion with a pathological diagnosis of CR,
as observed in the current case. After immunotherapy, even
if a tumor is observed on computed tomography, malignant
cells may reduce and disappear on pathological evaluation,
possibly owing to edema and tumor-infiltrating immune cells
[15].

In the current case, the tumor was positive for CD4 and
CD8 on immunostaining. This result indicates that T cells
may play a major role in the disappearance of malignant
cells owing to the action of nivolumab [16].
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Immediate radical nephrectomy without nivolumab plus
ipilimumab was an option. However, the risk of blood loss
was considered because the left renal vein was markedly
swollen to the IVC junction, and the collateral circulation
was very developed around the kidney. According to the
previous report, in RCC with IVC thrombus, blood loss
and operative duration were significantly lower and shorter,
respectively, in the pre-surgical axitinib therapy than upfront
nephrectomy [17]. Furthermore, CheckMate 214 has shown
that nivolumab plus ipilimumab has a higher objective
response rate than sunitinib [7]. Therefore, we considered
pre-surgical nivolumab plus ipilimumab for a safer and more
effective surgery. In the end, because there was an interval
until the surgery date desired by the patient, we administered
pre-surgical nivolumab plus ipilimumab to reduce tumor size
with patient selection.

There were no evaluable lesions after complete surgical
resection in the current patient, who was followed up with-
out any additional treatment because nivolumab remained
effective even after treatment discontinuation. However, to
date, there is no information regarding the follow-up pro-
tocol for RCC that has shown a CR after treatment with
nivolumab. Therefore, it is necessary to establish an appro-
priate method for the management of irAEs and follow-up
by accumulating more cases in the future.
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