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Abstract

Immunotherapy with Bacillus Calmette-Guérin (BCG) to treat non-muscle invasive bladder cancer
has become an effective and superior alternative to chemotherapy. Intravesical treatment with
BCG appears to be relatively safe; however, occasionally BCG infection complicates such treatment.
In the present work we describe three patients in whom BCG infection occurred after intravesical
BCG therapy. All patients had positive urine culture for Mycobacterium tuberculosis complex, using
AccuProbe culture identification and then Genotype Mycobacterium MTBC test identified Myco-
bacterium bovis BCG. The diagnosis is difficult and microbiologic study is usually negative, so high
index of suspicion is essential.
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1. Introduction

Bacillus Calmette-Guérin (BCG), a live, attenuated strain of Mycobacterium bovis, interacts with the immune
system to produce systemic immunity to BCG. M. bovis BCG has been traditionally used as a vaccine against
tuberculosis. Further, intravesical administration of BCG has been shown to be effective and a superior alterna-
tive to chemotherapy in treating non-muscle invasive bladder cancer [1]. Intravesical treatment with BCG ap-
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pears to be relatively safe. In a series of 2026 treated patients, <5% had major adverse reactions, which included
granulomatous prostatitis, pneumonitis, hepatitis, sepsis, and hypersensitivity reactions [2]. Here, we report three
cases of a disseminated M. bovis BCG infection that occurred after intravesical BCG therapy for bladder cancer.

Some components, such as multi-leveled equations, graphics, and tables are not prescribed, although the var-
ious table text styles are provided. The formatter will need to create these components, incorporating the appli-
cable criteria that follow.

2. Case Reports

All patients had urothelial carcinoma of the bladder and were submitted to transurethral resection of bladder tu-
mor (TURB). Two weeks after resection, they received intravesical instillations of the Tice strain of BCG.

All patients had lower urinary tract symptoms during and after treatment.

Patient 1, a 79-year-old man, had a history of anorexia, weight loss, night sweats and asthenia during BCG in-
stillations. After 2 weeks of the last one, he began clinical features of fever, dyspnea and cough with mucous
expectoration. Laboratory investigation with elevated inflammatory parameters; sterile piyuria in urine sample;
x-ray without infiltrations and some ground glass opacities on lung bases in torax CT scan. All initial etiological
investigations were inconclusive including negative direct and cultural mycobacteriological study (urine, gastric
juice and bronchial secretions). The patient fulfilled 7 days of ceftriaxone and 5 days of azithromycin for respi-
ratory infection and had favorable outcome. After 3 months the patient returns, with persistence of asthenia,
anorexia and weight loss. The study was repeated, bone marrow biopsy revealed granulomatous inflammatory
process and 3 weeks later a strain of Mycobacterium tuberculosis complex (MTBc) in urine culture was isolated.
After molecular differentiation within the complex, a strain of M. bovis BCG was identified (Figure 1).

The patient completed 12 months of isoniazid, rifampin and 2 months with ethambutol with favorable out-
come.

Patient 2, an 85-year-old man, with history of terminal renal failure (polycystic kidney disease) in regular
hemodialysis program had BCG instillations three years ago. At his follow-up visit on hemodialysis center, on
physical examination was observed inflammatory signals in the central venous catheter (CVC) and elevated in-
flammatory parameters, therefore he started vancomycin and ceftazidime for probable catheter infection. Two
days after, he was admitted for syncope. The patient was febrile; the inflammatory parameters were still elevated
and had leucocyturia. Empirical antibioterapy with ciprofloxacin was started for urinary tract infection. Urine
and blood cultures were negative. Eventually the patient started to improve but always remained with abundant
sterile piyuria in all urine sediments. Further laboratory testing was performed-nucleic acid amplification was
positive for MTBC and a valued strain of M. bovis BCG was isolated, both in urine. The patient was discharged
with antituberculous therapy. After one month the patient had deteriorated clinically and was admitted to the
hospital with sepsis due to an urinary infection. Blood and urine cultures were positive for E. coli. Despite ther-
apy he eventually died.
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Figure 1. Patient 1 M. bovis BCG identification by Geno-
type Mycobacterium MTBC®.
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After 9 months of BCG instillations, patient 3, a 78-year-old man, was again subjected to a transurethral re-
section for cancer recurrence and, after surgery the patient initiated clinical features of urinary tract infection.
Piperacillin plus tazobactam was initiated and then replaced by imipenem for persistent fever. He developed
sepsis with cardiovascular and renal dysfunction, and was transferred to the intensive care unit. In urine culture
was isolated a strain of Enterococcus faecium multidrug-resistant and a strain of M. bovis BCG. He fulfilled 7
days of vancomycin showing clinical improvement. After resolution of this sepsis episode, he developed again
hemodynamic deterioration with fever and elevated inflammatory parameters. A strain of S. epidermidis multi-
drug-resistant, sensitive to vancomycin, was isolated in blood culture. Started a new course of vancomycin for
probable catheter infection. BCG infection was also assumed and antituberculosis treatment with isoniazid, ri-
fampin and ethambutol was added. The patient improved and after 1 month was discharged.

Two months later, the patient died with sepsis due to an urinary tract infection. Klebsiella pneumonia was
isolated in urine culture.

3. Microbiology

The samples (3 urines) were decontaminated according to the N-acetyl-L-cysteine-sodium hydroxide routine
method [3]. The digested, decontaminated and concentrated samples were inoculated into Middlebrook 7H9
broth medium BBL™ MGIT™ (Becton, Dickinson and Company (BD), New Jersey, U.S.), supplemented with
BBL™ MGIT™ OADC (BD) enrichment and BBL™ MGIT™ PANTA™ antibiotic mixture (BD) for 42 days
at 37°C.

The positive urine cultures were examined by smear microscopy by Kinyoun’s stain to examine acid-fast ba-
cilli and/or presence of serpentine cords (Figure 2). In the presence of serpentine cords, to determine the species
of the isolates the following routine molecular approaches were used: 1) AccuProbe Mycobacterium tuberculo-
sis complex culture identification test (GenProbe, San Diego, CA), which relies on isothermal amplification of
nucleic acids and on oligonucleotide probes complementary to 16S rRNA; 2) Genotype Mycobacterium MTBC
test (HainLifescience GmbH, Nehren, Germany), a test based on the DNA-STRIP technology that permits the
differentiation of MTBc members, was used according to the manufacturer’s instructions (HainLifescience
GmbH, Nehren, Germany).

4. Discussion

BCG is considered the treatment of choice for most patients with superficial bladder cancer following transu-
rethral resection of bladder cancer [1].

In 1976 Morales et al. described the first use of BCG strain in intravesical instillations as an adjuvant for the
treatment of superficial bladder cancer [4]. Since then, the first reports about complications appeared.

A retrospective study by Lamm et al. suggests that local adverse effects, including cystitis, fever; hematuria,
and prostatitis are the most frequent complications, whereas extravesical complications are rare. Systemic side
effects such as influenza-like symptoms, malaise and chills, sepsis, pneumonitis, hepatitis, cytopenia, rash, arth-
ralgia and arthritis was also reported [5]. More recently, Pérez-Jacoiste Asin et al. analyzed 256 patients and
eleven of them developed a systemic BCG infection; from revised literature, disseminated infection was the
most common manifestation, reported in 97 cases, from a total of 282 patients [6].

Figure 2. Cord formationin Kinyoun’s stain.
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The diagnosis is difficult, urine and blood cultures are typically negative and treatment must be initiated based
on high clinical suspicion. Tuncer et al. have detected M. bovis in the blood of patients with reactions following
BCG treatment only in 9 of 126 samples [7]. Besides that, when urine cultures are positive is difficult to interp-
ret whether is an inoculation or a treatment complication.

We have documented in present work three probable cases of BCG side effects after M. bovis BCG instilla-
tions with positive urine cultures. The diagnosis are challenging since symptoms are indistinct from other causes,
so this must be part of the differential diagnosis, especially in patients with epidemiologic history.

Our 3 patients demonstrate the broad spectrum of syndromes of BCG infection-patiend 1 had lung disease
that developed to disseminated BCG infection, patient 2 and 3 had cystitis. For patient 2 and 3 is difficult to
know how much the BCG contributed for the sepsis.

When a complication of BCG treatment is suspected an endeavor to identify the strain should be made.

From the point of view of the laboratory we would like to call attention to these cases where we have a posi-
tive urine culture with AFB and/or serpentine cords in Kynioun stain that, subsequently, are identified as MTBc.
Once these urine cultures may correspond to a patient under intravesical BCG therapy, we think that in such
cases it is clinically important to discriminate within the complex.

The chance that BCG can be isolated through culture is affected by many factors, including the number of
organisms present, the handling of samples and culture technique [8]. Moreover, highly sensitive and specific
molecular techniques are needed to improve the chance that these mycobacteria will be isolated and distin-
guished within the MTBc. In the three cases here described M. bovis BCG was successfully isolated and identi-
fied from urine samples.

5. Conclusions

In summary, although rare, local and systemic complications after therapy with BCG for bladder cancer have
been described, we must be aware of them when a patient with suggested clinical history is presented.

An attempt should be made to identify the causative agent and repeated if negative. Without an agent and
since in BCG infection cultures are usually negative, it is important to remember that the diagnosis only requires
a high index of suspicion.

Early complications diagnosis, preventing them when possible and managing them efficiently are essential.
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