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Abstract. Background/Aim: Surgical treatment of renal cell
carcinoma (RCC) with inferior vena cava (IVC) thrombus is
associated with high morbidity and mortality rates, therefore
presurgical systemic therapies are required in order to
improve the safety and feasibility of the surgical procedure
by decreasing the thrombus level and burden. The efficacy
of presurgical combination therapy of immune checkpoint
inhibitors (ICI) and tyrosine kinase inhibitors (TKI) for
advanced renal cell carcinoma with IVC thrombus remains
unclear. Case Report: We report a case of a 69-year-old
male with cT3bNOMO locally advanced RCC. We successfully
performed a less invasive nephrectomy with thrombectomy,
because nivolumab plus cabozantinib administration
remarkably reduced the primary tumor and IVC thrombus,
resulting in complete pathological response, as assessed with
perioperative immunohistochemistry. Conclusion: To the best
of our knowledge, this is the first report showing that
nephrectomy could be safely performed for RCC with IVC
thrombus after presurgical nivolumab plus cabozantinib
therapy, leading to pathological complete response.
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Surgical treatment of advanced renal cell carcinoma (RCC)
with tumor thrombus extending into the inferior vena cava
(IVC) requires careful management due to the high risk of
operation-related deaths (1). Presurgical therapy, using
tyrosine kinase inhibitors (TKI) or immune checkpoint
inhibitors (ICI), for RCC with tumor thrombus is expected
to shrink the tumor size and reduce surgical risks (2, 3).
Currently, ICI-based therapy has been the standard first-line
treatment for unresectable or metastatic RCC (4). In a recent
study, Yoshida, et al. reported the efficacy of ICI-based
therapy in the patients with RCC and IVC tumor thrombus
in terms of primary tumor shrinkage and decrease of the
tumor thrombus extent, resulting in reduced surgical risk (5).
Herein, we report a case of RCC with IVC thrombus treated
with nivolumab plus cabozantinib as presurgical therapy and
subsequent safe nephrectomy, resulting in a pathological
complete response (pCR). To the best of our knowledge, this
is the first case in which a combination of nivolumab and
cabozantinib as presurgical therapy resulted in shrinkage of
the renal tumor and thrombus while achieving pCR.

Case Report

A 69-year-old male was referred to our Hospital (Iwate
Medical University Hospital) for surgical treatment of a left
renal tumor without any symptoms. He had a medical history
of hypertension and diabetes mellitus. Abdominal enhanced
computed tomography (CT) revealed a 30-mm left renal
tumor (cT1aNOMO) with low-density enhancement (Figure
1A). We initially planned a robot-assisted partial
nephrectomy, but the tumor grew rapidly during the 3-month
waiting period, as per the patient’s preference. Follow-up CT
revealed an expanding left renal tumor with a tumor
thrombus in the left renal vein and IVC (Figure 1B). The
International metastatic RCC Database Consortium (IMDC)
prognostic risk scores were favorable. The clinical diagnosis
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Figure 1. Contrast-enhanced computed tomography (CT) showing (A) the left renal cell carcinoma at initial diagnosis. At 3 months after initial
diagnosis, CT showed a rapid progression of the primary tumor with inferior vena cava (IVC) thrombus (B).

was c¢T3bNOMO advanced RCC. We first performed CT-
guided biopsy of the primary tumor. Pathological findings
revealed RCC without sarcomatoid differentiation. However,
biopsy specimens could not confirm the histological subtype
diagnosis, including clear or non-clear cell carcinoma.
Immunohistochemistry findings were positive for PAXS,
CD10, AMACR, and E-cadherin and were negative for CK7.
These results were not typical of renal clear cell carcinoma
and diagnosis by needle biopsy did not lead to histological
subtyping. We provided systemic therapy instead of
immediate surgery because the tumor growth progressed
rapidly, and we aimed to reduce the size of the primary
tumor and thrombus. Therefore, we administered nivolumab
240 mg every 2 weeks and cabozantinib 40 mg once daily.
The patient’s medical course was uneventful without drug
withdrawal or dose reduction because of adverse events.
After 10 courses of nivolumab, CT revealed primary
tumor and thrombus shrinkage (Figure 2). IVC thrombus
level was downstaged from level II to I according to the
Neves and Zincke’s classification system (6). We then
planned curative surgery because the tumor had shrunk
sufficiently for a safer surgery. We withdrew cabozantinib
for one month and placed a temporary IVC filter
immediately before surgery. Thereafter, we performed an
open left nephrectomy and thrombectomy without
mobilizing the liver and artificial vascular replacement of the
IVC (Figure 3A). Histological findings revealed expanded
necrosis and infiltration of foamy histiocytes with no viable
cells in the surgical specimen, including in the thrombus
(Figure 3B and C). Moreover, we investigated the expression
levels of CD4, CDS8, and CD20 in biopsy and surgical
specimens by immunohistochemical examination (Figure 4).
CD4* and CD8* cells were sparsely found in the biopsy
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specimens but were remarkably increased in the surgical
specimens. In contrast, even though CD20* cells were not
found in the biopsy specimen, they were observed
surrounded by CD4* cells in the surgical specimen, which
suggested that the formation of tertiary lymphoid structures
(TLS) was recognized in the surgical specimens.

The perioperative course was uneventful, and the patient
was discharged 10 days after surgery. No local recurrence or
metastasis was observed 3 months after the discontinuation
of nivolumab plus cabozantinib therapy.

Discussion

The efficacy of nivolumab plus cabozantinib was demonstrated
in the CheckMate 9ER trial for metastatic RCC (7), with an
objective response rate of 55.7%, CR rate of 8%, and
progression disease (PD) rate of 5.6%. In addition, the health-
related quality of life was significantly better with nivolumab
plus cabozantinib compared to sunitinib at nearly all time
points during treatment (7). Furthermore, the combination of
nivolumab and cabozantinib showed promising efficacy in the
treatment of patients with papillary, unclassified, and
translocation-associated histological type metastatic non-clear
cell RCC in a phase 2 study (8). In the present case report, a
definitive diagnosis could not be made by biopsy, but the
possibility of non-clear RCC was suggested. In addition, the
tumor grew rapidly and its progression required immediate
control. Therefore, we selected a combination of ICI plus TKI
therapy with nivolumab plus cabozantinib.

There have been several reports on achieving pCR with ICI
combination therapy for RCC with IVC thrombus, such as
iplimumab plus nivolumab (9-11), pembrolizumab plus axitinib
(12), and avelumab plus axitinib (13). To our knowledge, this
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Figure 2. Contrast-enhanced computed tomography (CT) showing shrinkage of the primary tumor and downstaging of the inferior vena cava IVC
tumor thrombus: At pretreatment (A, B), after 10 cycles of immune checkpoint inhibitors (ICI) therapy (C, D), and after 15 cycles of combination

therapy with nivolumab plus cabozantinib (E, F).

is the first case in which a combination of nivolumab and
cabozantinib as presurgical therapy resulted in pCR.

In a recent review article, Topalian et al. (14). reported the
presence of tumor-specific CD8" T cells and TLS in
pretreatment specimens as factors associated with the
efficacy of neoadjuvant ICT therapy. In particular, CD20* B
cells were associated with survival and immunotherapy
response. The prognostic significance of tumor-infiltrating
CD20* B cells was generally concordant with that of CD3*
and/or CD8* T cells, and the prognostic effect of T cells was
generally stronger when tumor-infiltrating CD20* B cells
were also present (15-17). Our results suggested that
nivolumab promotes the immune activity of CD20* B cells
by stimulating CD4* T cells and forming TLS or directly
blocking PD-1 expression on CD20* B cells, and the
increased CD20" B cells contribute to nivolumab response
together with CD8% cells. We also previously reported a
similar case of achieving pCR in a patient treated with
presurgical pembrolizumab for chemoresistant upper urinary
tract urothelial carcinoma (18). In contrast, cabozantinib has
been shown to enhance anti-tumor T cell immunity by
increasing T cell infiltration into the tumor bed. Furthermore,
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tumor antigens released from necrotic tumor tissue by
cabozantinib may trigger increased tumor antigen
presentation and recognition by CD8* T cells, leading to
enhanced immune response (19).

The limitation of this single case report is that a
conclusion cannot be drawn on the response of RCC with
IVC thrombus to nivolumab plus cabozantinib, based on a
single patient. While the shrinkage of tumor thrombus
allowed the patient to undergo less invasive surgery without
any perioperative complications via ICI combination therapy,
we must always keep in mind the risk of pulmonary
embolism or the risk of disease progression (20).
Furthermore, nivolumab plus cabozantinib could cause
severe adverse events (AEs) caused by TKIs or immune
related AEs, therefore careful monitoring until surgery is
required (7). In addition, the histological subtype, such as
clear cell or non-clear cell RCC, could not be confirmed in
this patient because the surgical specimen showed no viable
cells. Nevertheless, we believe that the information presented
herein will contribute further insight into new therapeutic
methods, including the neoadjuvant setting of combined
immunotherapy, for RCC patients with IVC thrombus.
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Figure 3. Gross examination showing the left kidney and tumor thrombus protruding from the left renal vein (yellow arrow) (A). Hematoxylin and
eosin (H&E) staining showing extended necrosis and infiltration of foamy histiocytes without viable cells in the surgical specimen (B) (x100
magnification) and the tips of the tumor thrombus (C) (x40 magnification).
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Figure 4. Hematoxylin and eosin (H&E) staining (x200 magnification) (A), CD4 (B), CD8 (C), and CD20 (D) staining of the biopsy specimen.
H&E staining (x 100 magnification) (E), CD4 (F), CDS8 (G), CD20 (H) staining of the surgical specimen. CD20 was not found in the biopsy specimen
but was present in the surgical specimen.
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In conclusion, we showed that nephrectomy could be
safely performed in an RCC patient with IVC thrombus after
presurgical nivolumab plus cabozantinib therapy, resulting in
pCR. CD20" lymphocyte infiltration after nivolumab plus
cabozantinib suggests the efficacy of
immunotherapy, as assessed via immunohistochemistry.

treatment

Presurgical nivolumab plus cabozantinib therapy may be a
curative treatment option for RCC with IVC thrombus in
selected patients.
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