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We report a case of non-bacterial cystitis after treatment with programmed death-1 (PD-1)
and programmed cell death-ligand 1 (PD-L1) antibodies, which was considered an
immune-related adverse event (irAE). A 48-year-old male patient with intrahepatic
cholangiocarcinoma (ICC) was treated with nivolumab after postoperative multi-line
treatment. This patient recurred worsening of psoriasis and repeated urinary tract
discomfort. The drug was discontinued and surgery was performed due to the
recurrence of the tumor suggested by imaging. After receiving three cycles of
chemotherapy treatment combined with atezolizumab, urinary tract discomfort
reappeared. No bacteria were found in multiple urine cultures, and non-bacterial
bladder inflammation was considered after cystoscopy biopsy. This is a report of non-
bacterial inflammation of the urinary tract caused by immunotherapy.

Keywords: programmed death-1 antibody, programmed cell death-ligand 1 antibody, intrahepatic
cholangiocarcinoma, cystitis, immune-related adverse events
BACKGROUND

Immune checkpoint inhibitors (ICIs) induce antitumor immune responses by blocking immune
checkpoints, such as cytotoxic T lymphocyte antigen-4 (CTLA-4) and programmed death-1 (PD-1)
or its ligand, PD-L1. By increasing the activity of the immune system, these drugs produce excessive
immunity to normal organs and cause toxicity different from standard chemotherapy or other
biological agents (1). Among them, skin and gastrointestinal adverse reactions were the most
commonly observed (2). Here, we reporte a case of cystitis after receiving nivolumab and
atezolizumab (PD-1 and PD-L1 antibodies), which was considered a type of immune-related
adverse event (irAE).
CASE REPORT

Our patient is a 48-year-old male with intrahepatic cholangiocarcinoma (ICC) with a history of psoriasis
for more than 20 years. After receiving multi-line treatment, including surgery, chemotherapy, and
radiotherapy, among others, the effect was not good and the patient’s disease progressed. According to
the results of clinical trials on biliary tumors (3), PD-1 antibody combined with lenvatinib was tried.
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There was no obvious abnormality in urine routine during baseline
examination; meanwhile, the patient’s psoriasis was also in an
inactive period, which has been stable for a long time and did not
require drug control. However, after combination treatment with
lenvatinib and nivolumab, psoriasis recurred, with scattered rashes
all over the body, and skin toxicity symptoms aggravated with the
increase of the cumulative dose of the PD-1 antibody. The patient
developed urinary tract irritation after three cycles. Urine
examination revealed 375/ml white blood cells (WBCs) in the
urine (Figure 1). Although no bacteria were found in the urine
culture, the possibility of bacterial cystitis was still considered after
consultation with the urology department based on the patient’s
symptoms at that time. After antibiotic treatment, laboratory tests
had indeed improved, but the patient’s symptoms did not get better.
Therefore, the treatment was discontinued. However, the patient’s
tumor indicators increased due to the discontinuation of lenvatinib
and PD-1 antibody (Figure 1). Imaging examinations also revealed
new lesions located on the right posterior lobe of the liver and above
the duodenum on the right side of the pancreatic head in the
abdominal cavity (Figure 2). In general surgery consultation, this
patient was considered to have a chance of surgery, so an operation
was performed. One month after the second operation, the patient’s
tumor indicators decreased and then increased again (Figure 1).
Except for a slight thickening of the local omentum, no lesions were
found on imaging. At the same time, the patient’s urinary tract
symptoms improved after the drug has been withdrawn for more
than 3 months. Therefore, Gemox chemotherapy (gemcitabine
+oxaliplatin) was considered after the operation. Meanwhile, the
patient’s immunohistochemistry was positive for PD-L1. Taking the
improvement of curative effect into account, and with the patient’s
insistence on trying, the treatment plan was finally determined as
Gemox combined with the PD-L1 antibody. The patient then did
not develop skin toxicity. After three cycles, the tumor markers
dropped significantly, but bladder irritation reoccurred, which was
significantly worse than before. Urine examination revealed that
WBCs were 2,818/ml (Figure 1) and bacteria were 512/ml. After
consultation with the Department of Urology and Nephrology,
bilateral ureteral stent implantation and cystoscopy and biopsy were
decided. The result of the bladder biopsy indicated chronic
inflammation of mucosal tissue, mucosal erosion in some areas,
and proliferation of granulation tissues and fibroblasts (Figure 3).
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After the multidisciplinary consultation, immune-related cystitis
was considered; treatment with steroid hormones was given, which
started at 2 mg/kg, then slowly decreased. The urinary tract
irritation symptoms were relieved, and the laboratory
examination was also significantly improved. After 4 weeks, the
urine routine was reviewed, and the WBC count was 66/ml. At
present, during the hormone reduction period, urine routine and
carbohydrate antigen 19-9 (CA19-9) are continued to bemonitored,
and imaging examinations are performed regularly (including MRI
and PET-CT). In the follow-up treatment, it was considered that
this patient cannot tolerate the side effects of immunotherapy.
Whether hormones affect the efficacy of immunotherapy is
currently controversial, so chemotherapy only was considered.
DISCUSSION

We report a case of non-bacterial cystitis that is related to PD-1 and
PD-L1 antibodies after treatment. As far as we know, there are
currently few reports of irAEs in the urinary system, and non-
bacterial cystitis is even rarer. This adverse reaction usually causes
bladder irritation symptoms, such as frequent urination and pain on
urination. For example, a case of immune-related cystitis after the
use of nivolumab has been reported by Ozaki et al. This patient
developed frequent urination, painful urination, and gross
hematuria (4). In addition, two cases reported by Shimatani et al.
had symptoms such as frequent urination and diarrhea, and the
final pathological examination results were clear as immune-related
cystitis (5). According to the relevant literature and guidelines, once
irAE is suspected, it is best to have a specialist consultation to rule
out infection or other accidental conditions (4). Management after
diagnosis generally relies on steroid hormones and other
immunomodulatory agents (6).

The exact pathophysiological mechanism of irAE is still
unclear, and the side effects and severity caused by different
ICI drugs or even different doses also vary (1). In an analysis of
advanced melanoma, 71% of patients treated with nivolumab
had irAEs, the most common of which were fatigue, pruritus,
diarrhea, and rash. Of the patients, 10% reached grade 3 or 4 (7).
On the other hand, 84.6% of patients treated with ipilimumab
A

B

FIGURE 1 | (A) Clinical course. (B) Carbohydrate antigen 19-9 (CA19-9) change curve.
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had irAEs and 25.2% of patients reached grade 3 or 4, which
mainly occurred in the gastrointestinal tract, liver, skin, and the
endocrine system (7). As far as we know, the non-bacterial
cystitis that we have reported in the urinary system is relatively
rare, and there are very few reports. Multiple studies have shown
that patients with a history of autoimmune diseases have an
increased risk of irAEs (1, 8). But these adverse reactions can
often be controlled by active treatment, so this is not an absolute
contraindication for ICI use. Such patients can still obtain long-
lasting antitumor effects from immunotherapy (9).

Steroid hormones can regulate immune activity by inducing
the apoptosis of T lymphocytes (10), but its influence on ICI
therapy is still controversial. Horvat et al. found that one-third of
patients receiving ipilimumab required systemic corticosteroid
therapy. But it did not affect the efficacy of immunotherapy.
They found that receiving corticosteroid therapy had no
significant relationship with the patients’ overall survival (OS)
(11). However, there are some studies suggesting that a high
baseline prednisone dose is associated with poor survival (12).
They speculated that the use of steroid hormones before ICI
treatment may affect the activation of primitive T cells, thereby
Frontiers in Immunology | www.frontiersin.org 3
affecting the efficacy of immunotherapy, while the use of steroid
hormones during treatment would only affect the activated T cells,
and this effect cannot reduce the overall efficacy of
immunotherapy (12). In this case, the patient had a history of
psoriasis. After using PD-1, psoriasis worsened and the symptoms
were relieved after symptomatic treatment, so his underlying
disease did not affect the ICI treatment. After three cycles, the
patient developed symptoms of bladder irritation, but because of
the unsatisfactory treatment effect, the disease progression was
found on imaging examination to be the reason for the patient’s
discontinuation of the PD-1 antibody. In the subsequent PD-L1
antibody treatment, the patient did not develop skin toxicity, but
the bladder symptoms continued and were worse than before. It
may be that the signal pathways of PD-1 and PD-L1 are not the
same and that the mechanisms of adverse reactions are also
different. After multidisciplinary consultation, the bladder biopsy
was considered to be non-bacterial cystitis caused by
immunotherapy. After hormone therapy, the patient’s own
symptoms and laboratory examinations were significantly
improved. Since the patient complained that he cannot tolerate
such symptoms, and whether hormone therapy would affect the
A B

FIGURE 3 | Histopathological findings. (A) was taken at 10x, and (B) was taken at 20x.
A B

FIGURE 2 | (A) October 22, 2019: magnetic resonance cholangiopancreatography showed the density of the soft tissue under the capsule of the right lobe of the
liver. The possibility of metastasis was considered. (B) November 4, 2020: discovery of new lesions; tumor metastasis was considered (PET/CT showed nodular
thickening of the capsule of the right posterior lobe of the liver, soft tissue density nodules in the fat space above the duodenum on the right side of pancreatic head
in the abdominal cavity, and abnormal increase of glucose metabolism). Compared with the previous film, it was a new lesion. A high possibility of tumor metastasis
was considered.
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efficacy of ICI is currently controversial, he did not continue
using immunotherapy.

According to statistics, globally, the probability of death due to
irAEs that received ICI treatment is about 0.6%. Of this, PD-1
antibody contributes 0.36% and PD-L1 0.38% (13). The cause of
death is usually pneumonia, hepatitis, or neurotoxicity. CTLA-4 and
combined immunotherapy have higher mortality rates, 1.08% and
1.23%, respectively (13). Studies have found that certain antibodies
in the serum before treatmentmay be related to the risk of irAEs (9).
An early increase in peripheral lymphocyte counts can also be used
as a biomarker of irAE risk (14). B cells in the body and some
cytokines such as interleukin 17 (IL-17) can also help identify the
risk of irAE in patients (15, 16), but they appear to lack sensitivity.
Further research is needed in the future (1, 9).

More andmore studies have shown that the onset of irAE can be
used as a potential biomarker to predict the efficacy of PD-1 and
PD-L1 in various solid tumors (17). Patients with irAEs show better
efficacy than those without irAE (14, 18, 19). The mechanism is
unclear, but may be due to the bystander effect of ICI-activated T
cells, which target not only tumor cells but also normal tissues to
produce side effects (20). The specific antigens preexisting in normal
organs may also be the predisposing factors of irAEs and produce
autoimmune toxic reactions that are not antitumor related (21). Of
course, this conclusion also needs the support of more clinical data.
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