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Abstract 
A 74-year-old man with terminal chronic kidney disease, under hemodialysis 
and with residual diuresis, was admitted due to myalgia, arthralgia, fever and 
pyuria in the previous 10 days. The patient had a recent diagnosis of high-grade 
non-invasive bladder cancer and was doing weekly BCG intravesical admin-
istrations. The symptoms started three days before the fifth administration. 
He had done cefixime as an outpatient and started piperacillin-tazobactam on 
hospital admission, but the fever persisted, and there was no bacterial isola-
tion in urine or blood culture. On the tenth and seventeenth day after the last 
BCG intravesical administration Mycobacterium bovis was still isolated in the 
urine culture. The diagnosis of BCGitis was made and treatment was started, 
with a good response. Forty days after the last administration and under 
treatment, the culture remained positive for Mycobacterium bovis in the 
urine. We raise the question about the safety of BCG administration in pa-
tients with residual diuresis. 
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1. Background 

Bacillus Calmette-Guérin (BCG) was initially produced as a vaccine against tu-
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berculosis. However, in the last decades, its immunologic components have been 
explored. Intravesical administration of Bacillus Calmette-Guérin (BCG) is in-
creasingly used as an adjunctive treatment for non-muscle invasive bladder can-
cer, as the treatment of choice [1]. Complications from this procedure may arise, 
and localized or disseminated BCG infection (BCGitis) has been reported, al-
though being relatively rare [2] [3]. It is more common in patients with primary 
or secondary immunodepression.  

In this case, the authors wonder about the safety of the procedure in patients 
with residual diuresis, such as patients on hemodialysis, since there is no physi-
ological removal of the bacillus from the bladder, which could allow its growth 
and potential complications.  

Currently, there are no recommendations or guidelines for patients with low 
or absence diuresis.  

2. Clinical Case 

A 74-year-old Portuguese man presented with a ten-day history of myalgia, 
arthralgia, fever (T 38˚C) and pyuria. The patient had a medical history of 
hypertension, end-stage renal disease (ESRD), undergoing a regular hemodialy-
sis program with residual diuresis, and bladder cancer (high grade non-invasive), 
for which he underwent transurethral resection. He was medicated with trans-
dermal fentanyl and had been treated in the previous month with BCG intraves-
ical administrations, having already undergone five administrations. The last 
one had been three days after the onset of symptoms.  

He had already received seven days of cefixime in the outpatient setting due to 
a presumptive urinary infection, with no clinical improvement.  

On admission, the patient was febrile (T 38.2˚C), confused and disoriented. 
The physical examination showed suprapubic pain. The arteriovenous fistula 
had no inflammatory signs and was working properly. Blood examinations 
showed a hemoglobin level of 8.3 g/dl (normochromic normocytic anemia, with 
iron 16 ug/dl, transferrin saturation 13%, ferritin 898 ng/ml), a white blood cell 
count of 9920 cells/mm3 (79.9% neutrophils, 10.5% lymphocytes) and a platelet 
count of 286,000 cells/mm. C-reactive protein was 370.2 mg/dl, and erythrocyte 
sedimentation rate 128 mm/hr. Blood and urine cultures were negative. 

The patient was hospitalized and initiated antibiotic therapy with piperacil-
lin-tazobactam.  

During hospitalization, the patient's general state was worsened with persis-
tent fever and high inflammatory markers. Four days after admission, he had 
aggravated arthralgia, now with additive polyarthritis, causing intense pain, 
mainly on the wrists, knees and ankles.  

Ten days after admission, the patient still had little improvement and was then 
transferred to the Infectious Diseases Department. Of the study that was done, 
blood and urine culture remained negative and a lumbar puncture was per-
formed with a negative microbiological study. At this point, abundant bacilli 
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were found in the direct exam of the urine. A presumptive diagnosis of localized 
genitourinary BCGitis was then admitted and treatment with rifampicin, isonia-
zid and ethambutol was initiated. The additive polyarthritis had no microbio-
logical evidence of localized BCGitis or other infection, and a diagnosis of reac-
tive arthritis was made. Other causes of arthritis were excluded, such as gout 
flares, Lyme arthritis and arthritis linked to inflammatory bowel diseases. The 
patient was positive for HLA-B27. Prednisolone was initially given, with little 
improvement, with 20 up to 30 mg a day. After the exclusion of upper gastroin-
testinal hemorrhage or predisposing condition, non-steroid anti-inflammatory 
drugs were initiated, with a great clinical response.  

Twenty-two days after admission, the patient presented with testicular asym-
metry and a diagnosis of orchiepididymitis was assumed, due to the patient's 
symptoms. No biopsy was done due to the risk of fistulization.  

After isoniazid, rifampicin and ethambutol were initiated the patient gradually 
improved. At ten, thirteen, fifteen and forty days after the last BCG intravesical 
administration Mycobacterium bovis BCG strain was isolated from urine cul-
ture, confirming the diagnosis. 

Gradually, fewer bacilli were found in the direct exam. Two months after the 
beginning of antituberculosis therapy, the urine culture was negative for Myco-
bacterium bovis.  

In short, we present a patient with genitourinary BCGitis (cystitis and pre-
sumable orchiepididymitis) and reactive arthritis due to BCG intravesical ad-
ministrations, who had chronic kidney disease on hemodialysis, with residual 
diuresis. The diagnosis and treatment of this patient was a challenge, with a lot 
of complications and raised the question about the safety of the procedure 
without a dose adjustment or procedure adaptations. 

3. Discussion 

Our case highlights a gap in knowledge in the treatment with intravesical ad-
ministration of BCG. There are currently no guidelines or clinical cases de-
scribed in the literature on how to proceed in patients with low or no residual 
diuresis. The procedure is only contraindicated in patients with visible hematu-
ria, after traumatic catheterization or with symptomatic urinary tract infection. 
Localized and systemic symptoms, such as the ones reported in our case, have 
been associated with intravesical BCG administration, although severe compli-
cations are uncommon [4].  

The authors hypothesize about the theoretical greatest risk of BCGitis in pa-
tients with low or no residual diuresis due to longer intravesical stay of BCG. In 
fact, a reduced dose of intravesical BCG has been related to a lower potential for 
toxicity. In a randomized prospective study, 500 patients with superficial bladder 
cancer were randomly assigned to be treated with intravesical BCG after transu-
rethral resection, 252 with the standard dose (81 mg) and 247 with the reduced 
dose (27 mg), with similar outcomes for recurrence and progression of cancer 
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but significantly less toxicity in the reduced dose. Although when analyzed for 
severe systemic toxicity there was no significant difference in the standard dose 
(3.6%) and reduced dose (4.4%) [5]. In another study, a systematic review and 
meta-analysis on the low-dose versus standard-dose of intravesical BCG, showed 
in the low-dose a significantly lower incidence of overall side effects (RR = 0.75; 
P = 0.01), systemic side effects (RR = 0.57; P = 0.04), severe side effects (RR = 
0.52; P = 0.0003), and withdrawal due to BCG toxicity (RR = 0.49; P = 0.02). On 
the other hand, local side effects were comparable (RR = 0.89; P = 0.24) [6].  

To mitigate the possibility of BCGitis in patients with low or no residual di-
uresis the authors suggest the use of a lower dose of BCG or even the use of the 
second line of treatment, such as intravesical instillation of mitomycin or gem-
citabine. The authors also suggest emptying or/and bladder irrigation after the 
instillation of BCG, in order to mimic the treatment in a patient with diuresis, 
but more studies are needed in this population.  

The absence of isolation of the bacillus in products other than urine was a li-
mitation in our case. 

4. Conclusion 

This paper focus on possible complications of BCG intravesical treatment, par-
ticularly in patients with no or residual diuresis, describing a case followed and 
treated by the authors. It draws attention to the importance of a timely diag-
nosis.  
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