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Abstract: Immune checkpoint inhibitors (ICIs) including anti-cytotoxic T-lymphocyte- 
associated protein 4 (anti-CTLA4) and anti-programmed death cell protein 1 (anti-PD1) 
have extended patient survival benefit and revolutionized cancer treatment. As ICIs rely on 
immune regeneration to eliminate tumor cells, they can also lead to an imbalance of immune 
reactions often called immune-related adverse events (irAEs). Rare irAEs such as ocular or 
cardiac toxicity or vasculitis are seen in less than 1% of patients receiving ICIs. Immune- 
related cystitis remains a rare occurrence. Herein, we describe a patient with extensive-stage 
small cell lung cancer (SCLC) and a history of syphilis with a complete response to second- 
line treatment using nivolumab plus paclitaxel who complained of urinary irritation symp-
toms. At biopsy, we found infiltration of CD3+ and CD8+ lymphocytes in the urothelium. 
Although there are reports describing immune-related cystitis in cancer patients, our case has 
comprehensive pathological confirmation and a differentiation diagnosis. In this report, we 
review other cases to elucidate clinical characteristics and discuss suitable management of 
this rare irAE. 
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Introduction
Immune evasion is one of the hallmarks of cancer cells.1 ICIs have improved the 
prognosis of several solid tumor types. Some of the drugs approved in this class are 
ipilimumab (CTLA-4 inhibitor), nivolumab and pembrolizumab (PD-1 inhibitors), 
atezolizumab, avelumab, and durvalumab (PD-L1 inhibitors). ICIs have a distinct 
toxicity profile usually manifesting with autoimmune-like symptoms. ICIs may be 
associated with diverse irAEs including skin, endocrine, pulmonary, gastrointestinal 
and other organs.2 All organs can be affected, although it is important to be aware 
of different patterns of irAE for patients treated with PD1/PD-L1 versus CTLA-4 
inhibitors. Urinary irAEs are rare, and the diagnosis poses a challenge. The 
differential diagnosis of immune-related cystitis includes bacterial cystitis, radiation 
cystitis and cystitis caused by other drugs.

In this report, we describe an extensive-stage SCLC patient who achieved 
a complete response but developed non-infective cystitis during treatment of nivolu-
mab plus paclitaxel as second-line therapy. The symptoms coincided with nivolumab 
administration and rapidly improved with steroids. Radiologic images, molecular 
sequencing, bladder biopsy and immunohistochemistry provided information regard-
ing urinary immune-related toxicity management during immunotherapy. We review 
the literature to understand underlying mechanisms here and aim to highlight that 
early recognition and suitable management are crucial to improve patient outcomes.
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Case History
A 51-year-old man with a 50 pack-year history of smoking 
was referred to Shouguang Hospital of Traditional Chinese 
Medicine on March 2018 for further examination with 
a chronic cough. Chest CT scan identified a 3×3-cm space- 
occupying lesion (Figure 1A). Ten years prior to consulta-
tion, the patient was diagnosed as syphilis and received 
penicillin. He was positive for Treponema pallidum particle 
agglutination assay (TPPA) and negative for toluidine red 
unheated serum test (TRUST). Left lower lobectomy was 
performed on April 2nd, 2018, with histological analysis 
showing a left lung squamous carcinoma involving elastic 
fibers with the size of 3×3×2cm (Figure 1B), and the lymph 
nodes were negative. A post-operative CT scan is shown in 
Figure 1C. The tumor was staged as pT1cN0M0. Next- 
generation sequencing (NGS) of tumor sample revealed 
TP53 M246V mutation and FANCA Q133H mutation.

In July 2019, his cough persisted with intermittent 
hemoptysis. A PET-CT scan suggested a lesion of elevated 
uptake of FDG (SUV=9.5), 1.8×0.8cm (Figure 1D). 
Electronic bronchoscopy showed neoplasms in the left 
main bronchus, and histological analysis was SCLC 
(Figure 1E), with IHC positive for Syn and CGA and nega-
tive for Napsin A, TTF-1 (-), and P63 (-), with a Ki-67 index 
>50%. Brain MRI revealed no abnormalities. The diagnosis 

was a left small cell lung cancer, cT2aN0M0, Ib, limited 
stage. Routine blood tests and tumor markers were normal.

First-line treatment consisted of concurrent chemora-
diotherapy (CCRT) (DT 60Gy/29 fractions) with etopo-
side/cisplatin with a good response (Figure 1F). However, 
after 5 cycles of chemotherapy, PET-CT scan revealed 
hepatic and bone metastases (Figure 2A and B). Bone 
biopsy of metastatic lesion was SCLC, positive for CK, 
TTF-1 and CD56. PD-L1 testing of tumor was <1% (clone 
22C3; Dako, Glostrup, Denmark). NGS testing revealed an 
RB1 frameshift mutation, TP53 M246V missense muta-
tion, MAP2K4 copy number loss and PIK3R1 copy num-
ber loss. Tumor mutational burden (TMB) was 7.98 mut/ 
Mb, classified as microsatellite stable.

Second-line therapy was initiated with nivolumab 
200mg d1 and paclitaxel 240mg d1, intravenously every 
3 weeks. Bone radiotherapy of 30Gy/10f was also given 
(Figure 3). After 5 cycles of treatment, the patient com-
plained of frequency of urination. Solifenacin was given 
with alleviation of the symptoms. Nivolumab plus pacli-
taxel were administered for 7 cycles, while his urinary 
symptoms worsened during the course, complaining of 
urgency of urination and accompanied by dysuria. 
During the therapy, the adverse events were grade 2 neu-
tropenia. A further PET-CT confirmed a complete response 

Figure 1 (A) Preoperative chest CT scan (captured on March 19th, 2018). (B) Histology revealed squamous carcinoma of the lung (x100). (C) Postoperative chest CT 
follow-up (captured on April 11th, 2018). (D) PET-CT scan (captured on July 18th, 2019). (E) Histology findings indicated SCLC. (F) PET-CT scan (captured on 
September 11th, 2019). Significant abnormal findings were noted (arrow).
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using second-line nivolumab and paclitaxel (Figure 2C 
and D). Laboratory testing was generally normal at this 
time (Table 1) but urinalysis revealed neutrophils and 

lymphocytes; urine culture and cytology were negative. 
Cystoscopy showed that the entire bladder mucosa was 
edematous and red but there was no evidence of cancer 

Figure 2 (A) Hepatic metastatic lesion and (B) bone metastases on PET-CT (captured on Nov. 11th, 2019). (C and D) Confirmation of CR after second line nivolumab and 
paclitaxel (captured on April 8th, 2020). (E) Cystoscopy showed that the entire bladder mucosa was edematous. (F) Histology of urothelium. Significant abnormal findings 
were noted (arrow).

Figure 3 Radiotherapy planning to be delivered to bone metastases for this patient.
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(Figure 2E). Histologic analysis revealed no evidence of 
malignancy (Figure 2F) but infiltrates of CD3- and CD8- 
positive lymphocytes into the urothelium were present 
(Figure 4 and Table 2). Nivolumab and paclitaxel were 
discontinued, and methylprednisolone was administered 
intravenously, 80mg twice daily. Symptoms resolved 
after 3 days and steroids were tapered gradually over 6 
weeks. The patient refused to take further chemotherapy or 
immunotherapy due to immune-related cystitis. After dis-
continuation of nivolumab and paclitaxel for 2 months, 
hepatic metastases regrew, and his performance status 
deteriorated rapidly. The clinical course of this patient is 
summarized in Figure 5.

Discussion
Increased T cell activation and proliferation can also pro-
voke powerful immune-related reactions in other organ sys-
tems. As immunotherapy indications expand into the clinical 
setting, often with brief exposure and potentially sequenced 
with multimodality treatments, it will be necessary to recog-
nize a diagnostic complex. Although ICIs have proven to be 
more effective and less toxic compared to chemotherapy, 
clinicians have reported the occurrence of adverse events.3 

IrAEs including dermatologic, gastrointestinal/hepatic, pul-
monary, and endocrine adverse events are well described in 
clinical trials and literature.4 As the use of ICIs becomes 
more prevalent, new and rare irAEs are coming to light. In 
this report, an extensive-stage SCLC patient receiving nivo-
lumab and paclitaxel as second-line therapy was diagnosed 
with immune-related cystitis.

Up until now, there has been no standard to diagnose 
immune-related cystitis. Diagnosis of immune-related cysti-
tis relies on a biopsy under cystoscopy to rule out other 
etiologies, such as bacterial infection, radiation-related cysti-
tis and metastasis. Consultation with a specialized depart-
ment when an irAE when suspected is also recommended. 
A bladder CT should be requested in case of symptoms or 
clinical suspicion of a secondary cause. In our case, the 
bladder was not involved in the target volume of radiation; 
therefore, radiation-induced cystitis was ruled out.

Previous reports of immune-related cystitis are listed in 
Table 3. Altogether, 4 cases were identified, among which 

Table 1 Laboratory Testing Results

Test Result Reference Range

WBC ×109/L 7.18 4.00–10.00
PLT ×1012/L 189 100–300

CRP (mg/L) 10.90 <5.0

Glucose (mmol/L) 4.7 3.8–6.1
Creatine (μmol/L) 32 44–123

Uric acid (μmol/L) 293 208–428

LDH (U/L) 298 109–245
CK (U/L) 173 25–200

γGT (U/L) 173 0–40
T3 (nmol/L) 1.78 1.3–3.1

T4 (nmol/L) 105.3 59–154

Abbreviations: WBC, white blood cells; PLT, platelet count; LDH, lactate dehy-
drogenase; CRP, C-reactive protein; CK, creatine kinase; γGT, gamma-glutamyl 
transferase; T3, triiodothyronine; T4, Thyroxine.

Figure 4 IHC staining for the patient’s tissue samples. (A–E) Lung squamous carcinoma staining for CD3, CD4, CD8, PD-1 and PD-L1, respectively. (F–J) Small cell lung 
cancer biopsy sample staining for CD3, CD4, CD8, PD-1 and PD-L1, respectively. (K–O) Urothelium biopsy staining for CD3, CD4, CD8, PD-1 and PD-L1, respectively.
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3 patients were given nivolumab and 1 was given pem-
brolizumab; all 4 patients had NSCLC. Regarding timing, 
there is no clearly defined timeframe for the development 
of immune-related cystitis. It can develop within 6 weeks 
of treatment, but some cases have been reported several 
years after starting treatment. In our case, immune-related 
cystitis developed after 15 weeks, which was within the 
range of previously reported cases.

We also queried the FDA adverse event database 
(FAERS) using web search tool (https://www.pharmapen 
dium.com/home), using the drug names “atezolizumab, 
avelumab, cemiplimab, durvalumab, nivolumab, pembro-
lizumab and ipilimumab”, AND “non-bacterial cystitis” up 
to April 30th, 2020. Altogether, 19 reports were identified 
(Supplementary Table 1). Among them, 12 reports were 
associated with nivolumab, 3 with pembrolizumab, 3 with 
ipilimumab, and 1 with atezolizumab. Sixteen patients 
were male, and 3 patients were female.

Management depends on the clinical severity. 
Treatment involves with-holding therapy. Grading of 
immune-related cystitis is mainly based on Common 
Terminology Criteria for Adverse Events (CTC-AE, 
v5.0). According to the grading, this patient was categor-
ized as grade 2 cystitis noninfective (moderate hematuria; 
moderate increase in frequency, urgency, dysuria, nocturia 
or incontinence; urinary catheter placement or bladder 

irrigation indicated; limiting instrumental ADL). Current 
guidelines rely heavily on the use of steroids for the 
management of irAEs.5,6 As indicated by guidelines, ster-
oids were commenced to treat this irAE. Response to 
steroid differs depending on the type of irAEs. Most of 
irAEs respond within 2 months, as gastrointestinal, hepa-
tic, and pulmonary toxicities; however, some irAEs 
resolved more slowly, such as skin and renal toxicities.7 

Several immunosuppressive agents, such as intravenous 
immunoglobulin mycophenolate mofetil, calcineurin inhi-
bitors, cyclophosphamide, and methotrexate, and biologi-
cal immunosuppressive agents, such as infliximab, 
vedolizumab, and rituximab, have been used in the man-
agement of severe or steroid-refractory irAEs.8 Other stra-
tegies, including patient education, coordinating irAE 
management, prompt reporting of irAEs, and translational 
studies to better understand irAEs would improve the 
management of irAEs.9 For continuation of ICI adminis-
tration, irAEs need to be stable at grade 1 or lower on 
prednisone at 10mg/day. Multi-omics prediction of irAEs 
using pharmacovigilance data and omics data is being 
developed to evaluate and early detect possible signals.10 

Some classes of irAEs may be associated with efficacy; 
there is evidence that vitiligo might indicate activation of 
the immune system.11 The correlation between ICI- 
induced irAEs and clinical response has not been fully 

Table 2 IHC Staining for the Patient’s Tissue Samples

Sample PD-L1 PD-1 CD3 CD4 CD8 CD19 CD56

Squamous 
carcinoma

60% (weak to 
medium)

5% 
(medium)

30% (medium) 8% 
(weak)

10% 
(strong)

8% 
(strong)

<1%

Small cell lung 
cancer

<1% <1% 3–4% 
(medium)

<1% 3% (strong) <1% 80% (medium to 
strong)

Bladder urothelium 0 <1% 5% (strong) 1% 
(weak)

3% (strong) 1% (weak) 20% (stromal, 
medium)

Abbreviations: IHC, Immunohistochemistry; PD-L1, programmed death-ligand 1; PD-1, programmed death 1.

Figure 5 Clinical course of the patient. *means “times” (for 6 weeks).
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explored.12 Efficacy relating to irAEs reveals a complex 
picture, as in this patient, disease progression was accom-
panied by discontinuation of ICI-combination therapy.

A mechanism for irAE development due to enhanced 
T cell activity against shared antigens across normal and 
cancer cells is supported by several preclinical models.13 

Other studies indicated that irAEs may also occur through 
a variety of mechanisms, including decreased immune 
tolerance and molecular mimicry.14 PD-L1 expression in 
bladder tissue was previously identified in patients with 
interstitial cystitis,15 which was more common in patient 
with severe bladder inflammation. Although this patient 
was negative for PD-L1 expression of his urothelium, the 
exact mechanism of immune-related cystitis remains unde-
termined. A previous case of immune-related cystitis 
raised the possibility that the unknown antigen in the 
urothelium is targeted by lymphocytes that are positive 
for TIA-1 and/or CD8.16 Predicting risks for irAEs will 
require insight into underlying mechanisms. Some clinical 
data suggest there are potential risk factors of developing 
irAE, such as a family history of autoimmune disease, 
previous viral infection, or drugs.17 In our case, the patient 
received chemotherapy in combination with immunother-
apy. A meta-analysis indicated that ICI combined with 
conventional therapy such as chemotherapy have 
a higher incidence of irAE.18 The urinary microbiome 
may also exert a predictive role for the response to antic-
ancer immunotherapy with ICIs.19 One proposed mechan-
ism for irAE initiation involves a role for dysbiosis, in 
which exposure to microbiome-derived products can trig-
ger an innate immune response, possibly leading to the 
activation of self-reactive immune cells.

Currently, the only FDA-approved second line of ther-
apy for small cell lung cancer is topotecan and lurbinecte-
din. Other choices include paclitaxel, docetaxel, 
gemcitabine and vinorelbine. ICIs including nivolumab, 

pembrolizumab, durvalumab and atezolizumab were once 
approved by Chinese FDA but they all were withdrawn of 
their indication in second- and later-line of SCLC due to 
lack of benefit in this setting. The PASSION study demon-
strated that caremlizumab plus apatinib have potential 
anti-tumor efficacy and manageable safety profile in che-
motherapy-sensitive and chemotherapy-resistant ED- 
SCLC patients who are after platinum-based therapy.20 In 
our case, after MDT (multidisciplinary team) discussion, 
the combination of ICI and chemotherapy was proposed 
as second-line treatment regimen. Although combination 
therapy in the second-line setting for extensive-stage 
SCLC is not recommended in clinical practice, the strate-
gies available currently confirmed the poor prognoses of 
these patients.21 Considering the patient was refractory to 
first-line chemotherapy of limited disease, he was treated 
with chemotherapy plus immunotherapy for the extensive 
disease.

Viruses such as HIV might influence the efficacy of 
ICI.22 However, cancer patients with a previous infection 
of syphilis receiving ICIs have not been reported. Based 
on the TRUST and TPPA test, his Treponema pallidum had 
been cleared.

There were several limitations of our report. First, the 
patient was treated with combination therapy in second- 
line for extensive stage SCLC, which was not the stan-
dard-of-care according to the guidelines. Second, although 
the biopsy of immune-related cystitis was performed to 
help make a diagnosis, the patient refused to have second 
checkup of cystoscopy to confirm the improvement of the 
bladder mucosa. There were no related imaging examina-
tions or any examination results.

While commonly encountered irAEs are well 
described, rarer toxicities are not featured. These patients 
should be closely monitored by specialists and moving 
forward, collaborative effort between oncologists and 

Table 3 Cases of Immune-Related Cystitis Following ICI: Clinical Characteristics and Malignancy Status

Patient 
No.

Reference Sex Age Malignancy ICI Onset from 
ICI

Best 
Response

ICI 
Discontinuation

1 Current paper M 51 SCLC Nivolumab 15 weeks CR Yes

2 Ueki16 F 78 NSCLC Pembrolizumab 51 weeks PR Yes

3 Shimatani23 M 50 NSCLC Nivolumab 14 weeks NR Rechallenge
M 60 NSCLC Nivolumab 24 weeks NR Yes

4 Ozaki24 M 62 NSCLC Nivolumab 6 weeks NR Yes

Abbreviations: NR, not reported; CR, complete remission; PR, partial remission; M, male; F, female.
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specialists will be required to recognize and treat the irAEs 
to avoid long term debilitating complications to the 
patients. With expanding use of ICIs, healthcare providers 
must adequately evaluate rare urinary irAEs for the under-
lying pathology, besides bacterial cystitis induced by che-
motherapy and other anti-cancer therapies. The safety and 
benefit of retreatment are unknown, and the decision to 
retreat should be considered on a case-by-case basis. The 
present case may help physicians diagnose and treat rare 
irAEs.
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