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Introduction

Non-muscle-invasive bladder cancer (NMIBC) is a significant cause of morbidity worldwide,
requiring routine surveillance, resection/fulguration, and even cystectomy when refractory." In
addition to resection, Bacillus Calmette-Guerin (BCG) intravesical immunotherapy is well-
described with level 1 evidence demonstrating benefit in preventing recurrence and progression
of NMIBC;*® however, BCG treatment is not benign and carries risk of significant adverse
effects.*”

In particular, BCG-induced Reiter syndrome — a symptom complex consisting of
urethritis, reactive arthritis, and conjunctivitis — is an extremely rare entity in the literature.®” In
reported cases, BCG discontinuation and alternative methods to manage the bladder cancer were
required. Unfortunately, these case reports do not document the long-term followup and clinical
outcomes of these patients.

We present a case of BCG-induced Reiter syndrome with 19-year followup, and the first
instance of BCG re-induction in this cohort of patients. This was attempted given the substantial
duration of disease control following the initial treatment.

Case report

Our patient initially presented as a 49-year-old gentleman referred from the community with a
filling defect in the right renal pelvis. His ECOG performance status was 0. He is a non-smoker
and had no risk factors for urothelial carcinoma.

In 1997, he underwent an open right nephroureterectomy with bladder cuff excision,
demonstrating high-grade papillary urothelial cell carcinoma (T3N1MO) with carcinoma in-situ
(CIS). There was extensive squamous differentiation and focal lymphovascular invasion. The
ureter was involved with multifocal CIS, however, the distal margin was negative. Pathology
demonstrated hilar node involvement despite negative pre-operative abdominal-pelvis CT and
chest X-ray. His post-operative course was uncomplicated and he received four cycles of MVAC
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adjuvant chemotherapy (methotrexate/vinblastine/doxorubicin/cisplatin) given his node-positive
disease. No adjuvant intravesical chemotherapy was given.

Unfortunately during surveillance, he subsequently developed gross hematuria and
positive cytology. Eleven months after his nephroureterectomy, he required transurethral
resection of bladder tumour (TURBT), demonstrating CIS. He was started on full dose
intravesical BCG induction, with a plan for three-years maintenance.

After his second induction dose of BCG, he had a febrile episode and his third instillation
was given at 1/10 dose, however, he resumed full dose for doses 4, 5 and 6. He received his first
maintenance without issue. However, following his 6-month maintenance, he developed
prostatitis (elevated PSA and a firm nodule), which was managed with amoxicillin and
ciprofloxacin. Transrectal ultrasound-guided biopsy revealed granulomatous disease. His BCG
maintenance continued as scheduled. During his 18-month maintenance, two doses were held
due to UTI.

His most significant reaction to BCG presented during his 30-month maintenance. After
his second instillation, he developed fever, and severe cystitis. His third BCG instillation was
held and he was started on a 3-month course of isoniazid. Shortly afterwards, he presented with
lower limb swelling and pain. He was seen by Rheumatology and diagnosed with BCG induced
Reiter syndrome. His constellation of symptoms included fever, bilateral lower limb arthritis,
urethritis, and conjunctivitis. His reactive arthritis was managed with joint space steroid
injections, daily oral prednisone (15mg then tapered), and rofecoxib prn. His final round of
maintenance BCG, was not given.

On surveillance, he remained recurrence free for fifteen years until a positive cytology
November 2014. In January 2016, a CT urogram demonstrated suspicious left upper pole
calyceal thickening. Ureteroscopy revealed a urothelial tumour, which was biopsied (TaLG) and
ablated. Additionally, he had a bladder recurrence with TURBT revealing T1HG and CIS and
immediate re-resection for TaHG and CIS. Imaging (CXR and abdominal-pelvic CT scan)
showed no definitive metastatic disease.

Notably, the patient did not wish to undergo cystectomy, and given his excellent prior
response to BCG and significant time-lapse since his last treatment, a decision at multi-
disciplinary tumour boards was made to re-induce with full-dose intravesical BCG despite his
previous BCG-induced Reiter syndrome.

He tolerated the first two instillations well, with minor complaints of dysuria and
hematuria. However, following his third dose, he developed worsening dysuria, fever, and right
knee swelling. He presented to the Emergency Department twice, and after consultation with his
rheumatologist, he continued with full dose BCG and medical management of his reactive
arthritis with steroid injections and oral NSAIDS. His fourth instillation of BCG was delayed by
two-weeks due to fever, polyarthritis (left knee, bilateral ankles, left wrist, left TMZ, diffuse
enthesitis), and episcleritis. Again, the decision was to continue NSAIDS and receive the final
induction doses as scheduled. After completing his induction BCG, Rheumatology took a more
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active approach to managing his arthritis and he was started on oral sulfasalazine (1500mg BID)
and prednisone (7.5mg daily). On this regimen, his symptoms completely resolved.

Discussion
Repeat induction with BCG following significant intolerance, especially BCG-induced Reiter
syndrome, has not been previously described. We document our experience here over 19 years.

BCG-induced Reiter syndrome involving the full triad of reactive arthritis remains a rare
entity. Although the pathophysiology is not completely understood, rheumatologic disease and
its resultant significant functional impairment, has been well associated with Mycobacterium.® ®
One possible explanation following induction is its mediation through an immunologic response
involving lymphocytic T cell response in the unintended tissues (i.e. synovial fluid).> ** In
previous cases of Reiter syndrome, BCG has been stopped prematurely with adjunctive
supportive therapy.** Treatment has been targeted at managing: i) the symptomatology with non-
steroidal anti-inflammatory drugs (NSAIDs) for pain control; ii) the etiology with isoniazid
(INH) and rifampin therapy; and iii) the immunologic response with disease modifying therapy
including corticosteroids.*® ' However, in each case, little is known about long term follow-up
and subsequent oncologic management.®

Although adjunctive therapies offer some mediation, the literature recommends halting
BCG induction for uncontrolled symptomatology.® *As a result, no studies exist to guide
attempted BCG re-induction following prior adverse events. We proceeded with this approach
following multi-disciplinary tumor boards consensus, Rheumatology consult, and thorough
shared decision-making discussion with our patient weighing the benefits of BCG induction
(long duration 16-year disease-free interval) versus the possibility of significant adverse effect.
Dose reduction suggestions by rheumatology included 1/10™ or even 1/100™ dosing. Further,
there is a paucity of evidence to support treatment efficacy at such low doses; even studies of
1/3" and 1/6™ dosing show decreased efficacy.***°

Our patient had a significant reaction following BCG re-induction. Despite this, the
symptoms were managed expectantly with complete resolution and he was able to tolerate all
induction treatments at full dose, albeit requiring a two-week break between his third and fourth
instillations. As a result, judicious BCG re-induction is certainly possible despite previous severe
reaction to BCG, but requires caution and close surveillance. We advocate for Rheumatology
involvement for supportive management and dose assessment/reduction as necessary. Discussion
with the patient should employ shared decision-making models, tailored to a specific patient’s
presentation and prior response, to clearly delineate risk versus benefit of treatment. Although
more research is required, our study demonstrates that repeat induction is an option in the correct
patient setting.

Conclusion

BCG re-induction remains a possibility despite prior significant reaction. We document our
experience with the management of repeat BCG induction following BCG-induced Reiter
syndrome in the primary induction series. In carefully selected patients and following a shared
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discussion model, we recommend active Rheumatology involvement, consideration for dose-
reduced therapy, adjuvant supportive measures, and close monitoring. Further research is
required to delineate the optimal management of these patients.
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