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Abbreviations & Acronyms
CT = computed tomography
CTCAE = Common
Terminology Criteria for
Adverse Events

EGF = epidermal growth factor
HB-EGF = heparin-binding
EGF-like growth factor

HPF = high-power field

10 = immuno-oncology

irAE = immune-related
adverse event

PD-1 = programmed cell
death protein 1

WBC = white blood cells
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Introduction: We present a case of cystitis, which was considered to be an immune-
related adverse event associated with nivolumab administration.

Case presentation: A 47-year-old man suffered from sudden onset urinary symptoms
after 18 cycles of nivolumab treatment for stage IV pulmonary adenocarcinoma. Urine
culture and urine cytology were both negative. The symptoms were inferred to be
related to nivolumab administration, and a bladder biopsy under spinal anesthesia was
performed. The histopathological examination showed the evidence of allergic-related
cystitis. We planned to administer corticosteroids, but the urinary symptoms
disappeared after the bladder biopsy. Nivolumab treatment was continued without
recurrent bladder symptoms.

Conclusion: We reported a case of cystitis after treatment with nivolumab, which
served as a reminder to consider the possibility of immune-related adverse events as a
potential cause for any symptoms that develop during treatment with immuno-oncology
drugs.
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Keynote message

Recent reports have demonstrated that nivolumab, an anti-PD-1 antibody, might affect the uri-
nary tract as irAEs. We presented a case of cystitis due to nivolumab, which was confirmed
histopathologically. In this report, it was inferred that bladder distention positively affected
the alleviation of urinary symptoms of the patient.

Introduction

Nivolumab, a PD-1 blocking antibody, is increasingly being used as a drug therapy for vari-
ous tumors. Nivolumab is known to induce various irAEs, which differ from the adverse
events associated with conventional chemotherapy. Common irAEs of nivolumab were
reported to be fatigue (34.2%), rash (25.9%), and diarrhea (19.2%)." Besides, recent reports
have demonstrated that nivolumab might cause irAEs associated with the urinary tract.’
Here, we report a case of cystitis as an irAE associated with nivolumab administration. In this
report, the urinary symptoms disappeared after the performance of a bladder biopsy under
spinal anesthesia.

Case presentation

A 47-year-old Japanese male was referred to us complaining of sudden-onset pollakiuria and
micturition pain after undergoing 18 cycles of treatment with nivolumab for stage IV pul-
monary adenocarcinoma. Urinalysis results were normal before treatment with nivolumab;
however, at the time of referral to us, significant pyuria with increased WBCs >100/HPF were
observed. A small quantity of bacteria was present in the urine sediment, but the urine culture
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CT scan of the abdomen showed diffuse thickening of the bladder wall.

Fig. 1

result was not significant (<1000 colony-forming units/mL).
A urine cytology test was negative, and blood screening
revealed no abnormal findings.

Antibiotics were administered for 14 days, and pyuria alle-
viated (10-19 WBC/HPF), with no effect on the patient’s
symptoms. The subsequent administration of anticholinergic
agents and nonsteroidal anti-inflaimmatory drugs following
antibiotics treatment slightly improved the symptoms of pol-
lakiuria and micturition pain, but had no major effect. These
urinary symptoms were so severe that instrumental activities
of daily living were restricted. Cystoscopy showed the ero-
sion and diffuse redness of the bladder mucosa.

We performed a CT scan of the abdomen and found no
abnormal findings in the urinary tract, except for the thicken-
ing of the bladder wall (Fig. 1). These symptoms were
inferred to be related to nivolumab treatment.

A bladder biopsy under spinal anesthesia was performed.
Intraoperative findings showed hemorrhages from the bladder
wall after expansion of the bladder. (Fig. 2).

The histopathological examination showed evidence of
allergy-related cystitis, including slightly strong inflammatory

Fig. 2 Cystoscopic finding at bladder biopsy under spinal anesthesia.
Hemorrhages were seen from the bladder wall after expansion of the bladder.
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Fig. 3 Histopathological findings. Slightly strong inflammatory cell infiltration
mainly composed of eosinophils (blue arrow) and plasma cells (yellow arrow)
were observed, and some eosinophils showed degranulation (black round).
There was no evidence of malignancy.

cell infiltration that primarily comprised eosinophils and
plasma cells, and some eosinophils showed evidence of
degranulation (Fig. 3). There was no evidence of malignancy.

He was diagnosed with allergy-related cystitis (CTCAE
Grade 2), and we considered the administration of corticos-
teroids. But the symptoms of pollakiuria and micturition pain
disappeared after biopsy; thus, we did not administer corti-
costeroids. Pyuria gradually alleviated and finally disappeared
3 months after bladder biopsy.

The administration of nivolumab was continued, without
recurrent bladder symptoms, until discontinuation after the
37th course due to the request of the patient. During treat-
ment with nivolumab, the routine imaging surveillance of the
patient showed no progression of the disease.

Discussion

Advances in 10 have changed the standard of treatment for
many types of cancer, and drug development is being rewrit-
ten; there are a wide variety of IO drugs that target different
steps in the antitumor immune response.

Nivolumab, which blocks the PD-1 receptor, is increas-
ingly being used as drug therapy for various tumors. Nivolu-
mab is known to induce various irAEs throughout the body,
and recent reports have demonstrated that nivolumab might
affect also the urinary tract as irAEs, although the specific
incidence remains unknown.>>

For the treatment of CTCAE Grade 2 or higher irAEs, the
administration of 10 drugs should be postponed or withdrawn
in conjunction with symptomatic treatment. In addition, ster-
oid administration is recommended for CTCAE Grade 2
irAEs lasting longer than 1 week.*

In this report, the urinary symptoms of the patient were
considered to be irAEs of CTCAE Grade 2 because the
instrumental activities of daily living of the patient were
restricted. We considered the administration of corticos-
teroids; however, the symptoms of pollakiuria and micturition
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pain disappeared following the performance of a bladder
biopsy under spinal anesthesia, making corticosteroid treat-
ment unnecessary. In this case, nivolumab side effects were
thought to trigger an autoimmune reaction, resulting in cysti-
tis symptoms. The role played by autoimmune processes in
bladder pathophysiology is not yet completely elucidated,
although studies have been conducted using various
approaches.’ The underlying cause of urinary symptom alle-
viation following bladder biopsy, in this case, remains
unknown. We suggest the possibility that intraoperative blad-
der expansion may have had a positive effect on the allevia-
tion of urinary symptoms in this patient.

The mechanism of hydrodistention has been reported to be
possibly related to HB-EGF.® HB-EGF is a member of the
EGF family which plays critical roles in tissue repair and
regeneration throughout the body, including in the bladder.’
In this case, hydrodistention was not performed intentionally
during the biopsy under spinal anesthesia; however, the uri-
nary symptoms might have improved due to a mechanism
similar to hydrodistention.

This inference has to be seen in light of some limitations.
First, we have not measured any urinary biomarkers such as
HB-EGF, by enzyme-linked immunosorbent assay before and
after the performance of bladder biopsy; thus, we cannot
quantitatively support this inference. Second, the degree of
bladder distention may not have achieved an effective level
because we did not intend to perform hydrodistention but
were instead performing a biopsy.

We reported a case of cystitis following treatment with an
anti-PD-1 antibody, nivolumab. This case reminds us of the
need to consider the possibility of irAEs for any symptoms
that develop during the treatment period of IO drugs.
Besides, environmental changes that occurred in the bladder

during the bladder biopsy might have had positive impacts
on the alleviation of urinary symptoms in this patient.
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