ONCOLOGY

CASE REPORT

Nivolumab and ipilimumab
immunotherapy for hemodialysis patients
with advanced renal cell carcinoma
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ABSTRACT

Combined immune checkpoint blockade with nivolumab and ipilimumab is standard therapy for the treatment of
patients with previously untreated advanced renal cell carcinoma who are at intermediate or poor risk. However, data
about the safety and efficacy of combined immune checkpoint blockade with nivolumab and ipilimumab in patients
on hemodialysis arelimited. Renal function has no known clinically important effects on the pharmacokinetics and
clearance of nivolumab and ipilimumab. Further, most immune-related adverse events in patients on hemodialysis
are thought to be manageable with the same treatments applied in patients with normal renal function.

We present a case of advanced clear-cell renal cell carcinoma in a patient on hemodialysis who received combined
immune checkpoint blockade with nivolumab and ipilimumab and who showed no evident signs ofimmune-related
adverse events. Here, we confirm the safety and efficacy of combined immune checkpoint blockade with nivolumab

and ipilimumab in a patient on hemodialysis.
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INTRODUCTION

Immune checkpoint blockade offers significant benefit
in the treatment of cancer!. It enhances the antitumour
immune response by reducing endogenous immune down-
regulators such as PD-1 and cTLA-42. Nivolumab is a PD-1
immune checkpointinhibitor antibody whose monothera-
py shows favourable antitumour efficacy in several types of
tumours, including advanced renal cell carcinoma (Rcc)3.
Ipilimumab is an anti—cTLA-4 antibody whose monother-
apy shows favourable antitumour efficacyin unresectable
or metastatic melanoma®. On the basis of a clinical trial5,
combined immune checkpoint blockade with nivolumab
and ipilimumab has become standard therapy for the
treatment of patients with previously untreated advanced
rcCcwho are atintermediate or poor risk as stratified by the
International Metastatic RCC Database Consortium risk
score. However, data concerning the safety and efficacy of
immune checkpoint blockade monotherapy or combined
therapy in patients on hemodialysis are limited because
such patients were excluded from the clinical trials>S. Al-
though several case studies have suggested that patients
on hemodialysis can be treated safely and efficaciously
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with nivolumab or ipilimumab monotherapy”8, no reports
have been published describing the safety and efficacy of
combined therapyin patients on hemodialysis. We present
the case of a patient on hemodialysis whose advanced clear-
cell rcc was treated with combined immune checkpoint
blockade using nivolumab and ipilimumab.

CASE PRESENTATION

A77-year-old manwas diagnosed in 2008 with chronicrenal
failure derived from gouty nephropathy and was receiving
hemodialysis 3 times weekly. Aright renal tumour was de-
tected by screening abdominal ultrasound in July 2015. The
patient had no significant symptoms, and his Karnofsky
performance status was 100%. His past history included
appendicitis, gastric ulcer, and colonic polyp, but no hist-
ory of autoimmune disease, interstitial pneumonitis, or
organ transplantation.

Contrast-enhanced computed tomography (cT)
showed a hypervascular mass 26 mm in diameter in the
right kidney and no signs of metastasis. The patient was
diagnosed as having a right renal tumour (cT1aNOMO0),
and we performed right radical nephrectomy using a
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retroperitoneal approach. Pathology findings showed clear-
cell rcc (grade 1, pT1), and the patient was subsequently
followed with no additional therapy.

InDecember 2017, the patient’s serum prostate-specific
antigenroseto 17.3ng/mL, and he was diagnosed with pros-
tate carcinoma (Gleason 3+4 =7, cT1cNOMO). He was started
on androgen deprivation therapy (leuprorelin) in January
2018, and in October 2019, his serum prostate-specific
antigen had decreased to 0.24 ng/mL. At that time, he was
considered to have stable disease.

Contrast-enhanced cT in January 2019 revealed a
hypervascular mass 22 mm in diameter in the retroperi-
toneum, and no obvious tumours otherwise (Figure 1). We
performed ct-guided biopsy of the retroperitoneal mass
in February 2019 and diagnosed metastatic clear-cell rcc.

After adiscussion of treatment options and the limited
data concerning immune checkpoint inhibitors or molecu-
larly targeted drugs in patients on hemodialysis, the patient
decided to accept combined immune checkpoint blockade
with nivolumab and ipilimumab. His risk score was 1 (he-
moglobin 11.7 g/dL, below the normal limit), and he was
classified as being at intermediate risk. Blood chemistry
showed chronic renal failure (blood urea nitrogen 30 mg/
dL, serum creatinine 5.55 mg/dL), but no electrolyte abnor-
malities. His liver and coagulation function and endocrine
system were almost all within normal limits. Abdominal
ctin March 2019 showed no remarkable change in the ret-
roperitoneal mass, and no additional tumours (Figure 2).

The patient was started on combined immune check-
point blockade with nivolumab and ipilimumab in April
2019. He received nivolumab 240 mg plus ipilimumab
1 mg/kg intravenously every 3 weeks for 4 doses, followed
by nivolumab 240 mg every 2 weeks. Imaging by cT in De-
cember 2019 showed stable disease in terms of the size of
the retroperitoneal metastasis, and no appearance of new
disease (Figure 3).

The patient continued to receive hemodialysis 3 times
weekly, with a stable serum creatinine level and no elec-
trolyte abnormalities. He had no clinical symptoms, and
blood chemistry tests showed normal C-reactive protein,
liver function, and no significant changes in coagula-
tion and endocrine function. He had no evident signs of
immune-related adverse events (irAEs), with stable disease
at 8 months after initiation of the combined immune
checkpoint blockade with ipilimumab and nivolumab.

DISCUSSION

Nivolumab is a PD-1-blocking monoclonal antibody and an
immunoglobulin G4k with a weight of 146 kDa®. Nivolumab
attaches to PD-1 receptors, preventing interactions with
PD-L1 and PD-L2, and increasing T cell proliferation and
cytokine production'®. Ipilimumab is a cTLA-4 blocking
monoclonal antibody and immunoglobulin Glk with a
weight of 148 kDa'l. Ipilimumab attaches to cTLA-4 and
prevents interaction with its ligands (CD80 and CD86).
It also increases T cell activation and proliferation, and
decreases regulatory T cell function!2. In addition, ipilim-
umab expands the cancer-specific CD8 T cell repertoire!3.
Combined immune checkpoint blockade with nivolumab
and ipilimumab enhances T cell function more than the

FIGURE 1 A retroperitoneal mass observed on computed tomography
was concordant with metastatic clear-cell renal cell carcinoma.

FIGURE 2 The retroperitoneal mass on computed tomography before
initiation of combined immune checkpoint blockade.

FIGURE 3 At 8 months after the first cycle of combined immune
checkpoint blockade, the retroperitoneal mass was considered, based
on computed tomography imaging, to be stable disease.
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effect of either nivolumab or ipilimumab alone and, as a
result, improves antitumour responses in advanced Rcc?.
Information about the efficacy and safety of immuno-
therapies such as nivolumab and ipilimumab in patients
on hemodialysis is limited because such patients were
excluded from clinical trials of those drugs®%. Renal func-
tion has no effect on the pharmacokinetics of monoclonal
antibodies such as nivolumab and ipilimumab'#!5 and no
significant effect on the clearance of the drugs, because
monoclonal antibodies are metabolized to peptides and
amino acids just as endogenous immunoglobulin G is?1114,
Asaresult, nivolumab and ipilimumab do not require dose
adjustment for patients with renal dysfunction®!1,

One concernis a potential decrease in potencybecause
of ultrafiltration, but given the high molecular weight of
monoclonal antibodies, including nivolumab and ipilim-
umab, hemodialysis does not clear the antibody form®16.
Because the metabolism of nivolumab and ipilimumab is
similar regardless of hemodialysis, we think that it is pos-
sible to apply the usual immune checkpoint blockade in
patients on hemodialysis.

Immune checkpoint blockade often causes irAEs by
enhancingthe activity of theimmune system, which results
ininflammatory side effects!”. Recently, one study reported
that C-reactive protein can be a predictive marker for the
onset of irAEs after infectious disease has been excluded.
However, the exact pathophysiology of irags is unknown,
and there are no standard early markers for the onset of
irAEs'®. However, most irAEs are manageable by starting a
glucocorticoid or an additional immunosuppressive agent
such as infliximab!®.

Although the overall safety of immune checkpoint
blockade for patients on hemodialysis is unknown, use of
nivolumab or ipilimumab monotherapy appears to be safe
and efficacious, and irAEs in such patients are manageable
with the same treatment applied in patients with normal re-
nal function”®, Unlike previously reported monotherapies,
combined immune checkpoint blockade with nivolumab
and ipilimumab might enhance the risk of irags. Clinical
trials showed that 46% of patients experience grade 3 and
4 irAEs with combined immune checkpoint blockade using
nivolumab and ipilimumab, but only 19% experience irAEs
while receiving nivolumab monotherapy?°. Although com-
bined immune checkpoint blockade with nivolumab and
ipilimumab clearlyimparts a higher risk forirags, clinicians
can maximize safety and efficacy by detecting clinical
signs as soon as possible. In the present case, we cautiously
monitored clinical symptoms, performed blood chemistry
tests and chest radiography every 2 weeks, and monitored
parameters of endocrine function such as adrenocortico-
tropic hormone, cortisol, and thyroid function every month.

CONCLUSIONS

To our best knowledge, this case of a patient on hemodial-
ysis who had advanced clear-cell rcc is the first to report
treatment with combined immune checkpoint blockade
using nivolumab and ipilimumab. Combined immune
checkpointblockade using nivolumab and ipilimumab was
safe and efficacious in this patient on dialysis. We trust that
clinicians will find this study useful in discussing the risks

and benefits of combined immune checkpoint blockade us-
ing nivolumab and ipilimumab in patients with advanced
malignancies who are undergoing hemodialysis.
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