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Abstract
Bladder cancer is the sixth most common cancer worldwide intravesical 

BCG has been the standard of care of treating non-muscle-invasive bladder 
cancer (NMIBC) following TURBT since late 70s and early 80s. Despite 
of is efficacy and safety it has been associated with non-negligible risk of 
recurrence and about 1-5% risk of infectious complications. The current 
recommendation for treatment of advanced urothelial cancer (aUC) is 
combined platinum doublets followed by maintenance avelumab in patient 
who didn’t progress on chemotherapy. We report a case of a 69-year-old 
male with aUC who progressed following adjuvant intravesical therapy 
and subsequently developed right sternoclavicular joint (SCJ) septic 
arthritis 16 months following finishing BCG treatment and while receiving 
immunotherapy.
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Introduction
Bladder cancer is the sixth most common cancer worldwide [1]. In 

Canada, the estimated incidence for 2022 was 13,300 new cases, with 2,500 
disease-related deaths during the year [2]. In alignment with the national and 
international guidelines, the treatment of bladder cancer is stratified based 
on histologic subtype and extent of the disease distinguishing between 
NMIBC and muscle-invasive bladder cancer (MIBC) [3-5]. NIMBC is 
defined when the tumor growth doesn’t extend beyond the lamina propria 
while MIBC invades through the muscular wall of the bladder or beyond [6]. 
The approach to NMIBC typically involves a tailored regimen of intravesical 
BCG instillations, contingent on the patient’s risk profile, following a 
transurethral resection of bladder tumor (TURBT) [3-5]. While intravesical 
BCG immunotherapy remains safe and effective approach in the treatment of 
NMIBC [7-9]; infectious complication can occur in about 1-5% of the cases 
[10], including disseminated BCG infection, which occurs in about 0.4% of 
the patients [11]. Despite the rarity of disseminated BCG, it is associated with 
high risk of mortality (5.4%) and morbidity (7.4%) [7]. Septic arthritis from 
BCG is extremely rare with an estimated incidence of 30 in 1,000,000 and 
only case reports describing this complication following intravesical BCG 
[12-14]. We are reporting an unusual case of BCG associated septic arthritis of 
the SCJ 16 months following intravesical BCG and while receiving systemic 
immunotherapy for aUC.

Case Presentation:
A 69-year-old man with a past medical history of severe eczema, 
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hypothyroidism, hypertension, dyslipidemia, asthma, and 
obstructive sleep apnea presented with hematuria. He was 
diagnosed with T1 high grade (HG) urothelial cell carcinoma 
(UCC) and underwent TURBT. Subsequently, he underwent 
BCG induction and maintenance therapy. Surveillance 
cystoscopy revealed recurrent disease; pathology was 
suspicious for muscle invasive UCC. Staging scans with 
computed Tomography (CT) revealed metastasis to the 
retroperitoneal lymph nodes, and no other distant metastasis. 
He was started on dose dense (every 2 weeks) Metho-trexate, 
Vinblas¬tine, Adria¬mycin and Cisplatin (dd-MVAC). 
Treatment was tolerated well with no grade 2 or above 
toxicity. He received a total of 4 cycles. Six weeks following 
chemotherapy, maintenance avelumab every 2 weeks was 
started. Treatment was tolerated, with only grade 1 immune 
related dermatitis treated with topical low potency steroid. 
Following 10 cycles of treatment; he developed grade 2 
polyarthritis and required 2 months of oral 10 mg / day of 
prednisone with a slow taper over 1 month.

A month later, the patient noticed a painful swelling at the 
base of his neck, it was not tender to touch. Laboratory work 
up revealed white blood cell count (WBC) 6.9 × 109 cells/
mm3 [4.5-11× 109] with normal differentiation, otherwise 
complete blood count (CBC) was unremarkable, C-reactive 
protein (CRP) 6.6 mg/L [0-5]. Ultrasound of that area 
revealed significant thickness (Figure 1A) of the right SCJ 
capsule which measures 4.5 x 3.2 x 1.5 cm with no significant 
internal flow with doppler (Figure 1B) these changes were 
thought to be secondary to osteoarthritis rather than septic 
arthritis as the patient was denying any fever, night sweats, 
weight loss, cough or shortness of breath and no previous 
history of Tuberculosis (TB) exposure.

Subsequently the patient had CT scan which showed right 
clavicular head erosion with cortical destruction and soft tissue 
pannus, there was also a new heterogenous subcutaneous 
opacity abutting the right pectorals muscle measuring 1.5 x 
1.9 cm and new focal erosion in the manubrium which was 
associated with right anterior chest wall subcutaneous fat 
stranding (Figure 2 A-B). At that time, the pain had subsided 
with minimal intake of non-steroidal anti-inflammatory 
drugs.

The patient was assessed by rheumatology, but laboratory 
work up including blood cultures, rheumatoid factor, and 
TB QuantiFERON was negative, WBC 6.2× 109 cells/mm3 
otherwise complete blood count (CBC) was unremarkable 
and CRP 9.10 mg/L. Fluid aspiration was sent for bacterial 
and fungal cultures which showed no growth after 7 days of 
incubation. Repeated CT scan a month later was done giving 
worsening patients symptoms showed slightly increased 
size of the heterogenous, enhancing/hyperdense amorphous  
soft tissue surrounding right SCJ (Figure 3A) now 

 

Figure 1A-B: significant thickening of the joint capsule, the 
capsular thickening and bulge measures up to 4.5 cm transverse by 
3.2 cm craniocaudally with a thickness of up to 1.5 cm.

 

Figure 1C-D: No significant internal flow at Doppler.

 
Figure 2A: Axial view of the chest, right clavicular head erosions 
with cortical destruction and increased surrounding soft tissue 
pannus at the right SCJ measuring 4.3 x 2.7 cm.

 
Figure 2B: Axial view of the chest, A new small heterogeneous 
subcutaneous opacity is noted abutting right pectoralis muscle 
measuring 1.9 x 1.5 cm.
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measuring 4.8 x 2.8 cm and the right pectoralis major 
muscle collection (Figure 3B) now measuring 2.1 x 2 cm 
with increased surrounding fat stranding, no evidence of 
enlarged mediastinum nor hilar lymph node, no evidence 
of parenchymal lung disease. Notably the CT scans showed 
complete response (CR) from the cancer perspective. 
Repeated infectious work up including bacterial and fungal 
culture was negative, imaging guided biopsy was done, and 
acid-fast bacilli staining was also negative, TB culture was 
pending, CRP 23.10 mg/L, CBC was unremarkable. It was 
decided at the time to interrupt Avelumab and to initiate 
colchicine.

A couple of weeks later, giving the improvement in 
symptoms and stability of the lesion following the previous 
measures it was thought to be secondary to Immune-related 
arthritis. 18 F-fluorodeoxyglucose (FDG) PET/CT scan showed 
intense heterogeneous radiotracer accumulation projected in 
the right SCJ involving both the clavicular side and the sternal 
side (Figure 4A-B) which is also associated with a significant 
soft tissue components anteriorly and posteriorly to that SCJ 
including a soft tissue linear distribution from the skin to the 
main dominant hypermetabolic activity, maximum SUV 13.6 
projected inside the medial end of the right clavicle, there was 
no other abnormal tracer uptake elsewhere. In the meantime, 
TB culture was flagged positive for Mycobacterium bovis 
(BCG), the patient was started on Rifampicin, Isoniazid, and 
pyridoxine, avelumab was resumed 2 weeks later. Currently 
the patient is still on maintenance avelumab with continuous 
response from immunotherapy and TB treatment.

Discussion
Bacillus Calmette-Guerin vaccine is made from a live 

attenuated strain of Mycobacterium bovis. It was developed 
as a prevention against tuberculosis [15]. For decades, 
patients with NMIBC have been treated with intravesical 
BCG for 1-3 years depending on risk features seen at the time 
of cystoscopy and on pathological examination following 
TURBT [16-18]. It is uncertain whether BCG directly targets 
tumor cells or if its general immune response is responsible 
for the anti-tumor activity [19]. Nevertheless, it is thought 
that the major impact lies in stimulating local cytokine 
production and the inflammatory response particularly within 
the bladder, recruiting CD4+ T cells by binding of urothelial 
cells and dendritic cells to BCG through MHC class II, and 
CD8+ T-cells through MHC class I leading to their activation 
and recognition of tumor cells via T helper cells and interferon 
gamma (IFN-γ). The activation of TH1 and TH2 leads to the 
production of different cytokines including IL-2, IL-12, TNF, 

 
Figure 2C: Coronal view of the chest, there is also new focal erosion 
involving the right manubrium associated right anterior chest wall 
subcutaneous fat stranding.

 
Figure 3A: Axial view of the chest, increased size of the 
heterogenous, enhancing/hyperdense amorphous soft tissue 
surrounding right SCJ, in keeping with pannus/phlegmonous joint 
effusion now measuring 4.8 x 2.8 cm

 

Figure 4A-B: Intense heterogeneous radiotracer accumulation 
projected in the right SCJ involving both the clavicular side and the 
sternal side which is also associated with a significant soft tissue 
components anteriorly and posteriorly to that SCJ including a 
soft tissue linear distribution from the skin to the main dominant 
hypermetabolic activity. Maximum SUV 13.6
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Mycobacterium bovis reactivation with Avelumab, there 
have been mentioned of multiple case reports suggesting that 
ICI maybe contributing to TB activation. Anastasopoulou A 
Et al. described few case reports about TB activation in the 
context of ICI, all these cases occurred within 6 months of 
treatment not like our case which happened about 9-10 months 
of treatment and most of the patient (86%) did not receive 
concurrent immunosuppressive medications to treat IrAE. 
Also, most of the patients received single agent ICI and not a 
combined therapy with another ICI or other cancer treatment 
[34, 35]. The mechanism of TB activation is controversial 
and data from pre-clinical models shows that PD-1 knockout 
(PD-1−/−) mice are having aggressive clinical presentation 
and higher mortality, The inability of (PD-1−/−) mice to 
control mycobacterial infection is thought to be secondary to 
increased Th1-mediated responses and continues activation 
of T cell due to overproduction of interferon-gamma (IFN-γ), 
leading to T cell exhaustion [36-38].

Conclusion
To the best of our knowledge, this is the first case of 

septic arthritis involving the SCJ in a bladder cancer patient 
undergoing treatment with avelumab post intravesical BCG. 
A small number of case reports mentions reactivation of TB 
in patient undergoing immunotherapy, but this is the first case 
of disseminated BCG in a patient receiving intravesical BCG 
for the treatment of bladder cancer.
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