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Abstract

Bacillus Calmette-Guerin (BCG), a live attenuated form of Mycobac-
terium bovis (M. bovis), is the most effective intravesical agent in 
the treatment of non-invasive bladder cancer. This therapy can cause 
minor complications like urinary frequency, fever, dysuria and he-
maturia, but it can also cause more serious systemic complications 
such as hepatitis, pneumonitis and sepsis. Miliary tuberculosis is a 
very rare complication of BCG immunotherapy and is associated to 
high mortality, thus this diagnosis must be early considered and early 
treatment should be implemented. The authors report a case of miliary 
tuberculosis after treatment with intravesical BCG, with isolation of 
M. bovis. The patient presented clinical and imaging improvement 
after initiation of tuberculostatic agents.
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Introduction

Bladder cancer is the ninth most frequent neoplasia worldwide 
[1], with 70% of new cases being non-invasive [2]. Several 
studies have shown that the risk of progression and recurrence 
of non-invasive bladder neoplasia with bacillus Calmette-
Guerin (BCG) is lower than with other intravesical chemo-
therapies such as mitomycin, epirubicin and gemcitabine [3, 
4]. Thus American and European Urology Associations rec-
ommend the use of intravesical BCG in the treatment of non-
invasive cancer for all patients at high risk of disease progres-
sion and for selected intermediate risk patients [5, 6].

The mechanism of action of BCG is not fully understood; 
however, several immunological changes are reported that ap-
pear to contribute to its antitumor activity, notably by local in-
crease in CD4 T lymphocytes and macrophages, interleukin-1 
(IL-1), IL-2, IL-6, IL-8, IL-12, tumor necrosis factor alpha and 

interferon-gamma [7, 8]. This is a very effective immunother-
apy since the bladder being a closed compartment allows high 
local concentrations of BCG and consequently an effective and 
long lasting recruitment of the immune cells.

Complications of intravesical BCG therapy include lo-
cal and systemic reactions. Shelley et al [9], in a review that 
included six randomized trials, found that the toxicities most 
frequently associated with this therapy were urinary frequency 
(71%), cystitis (67%), fever (25%) and hematuria (23%). In 
another study involving 2,602 patients, the following systemic 
complications were observed: high fever > 39.5 °C (2.9%), 
hematuria (1.0%), granulomatous prostatitis (0.9%), hepati-
tis or granulomatous pneumonitis (0.7%), arthralgia (0.5%), 
epididymitis (0.4%), sepsis (0.4%), rash (0.3%), ureteral ob-
struction (0.3%), bladder contracture (0.2%), renal abscess 
(0.1%) and cytopenia (0.1%) [10]. In a more recent review 
that included a total of 282 patients with complications, the 
authors found more frequent disseminated disease (34.4%), 
genitourinary infections (23.4%) and musculoskeletal infec-
tions (19.9%) [11].

In this article, we describe a rare case of miliary tubercu-
losis with isolation of Mycobacterium bovis (M. bovis) in the 
urine as a complication of intravesical BCG treatment.

Case Report

The patient was a 53-year-old caucasian male with no relevant 
personal history beyond the diagnosis of non-invasive stage I 
bladder carcinoma. He underwent transurethral tumor resec-
tion and initiated intravesical BCG instillations 1 month after 
surgery. He performed a total of seven intravesical instillations 
which were done monthly, without any registered intercurrence. 
Three weeks after the last instillation, the patient started with 
unproductive cough, fever (maximum registered 39 °C) and 
sweating. He went to the hospital Emergency Department and 
was hospitalized. At admission, the patient had a normal physi-
cal examination, except for the temperature of 38.5 °C and heart 
rate of 90 beats per minute. Pulmonary auscultation revealed 
a slightly diminished vesicular murmur, with no adventitious 
sounds. The patient denied dyspnoea, thoracalgia, expectora-
tion and hemoptyses. The following laboratory alterations were 
found: erythrocytes 4.4 × 106 µL, hemoglobin 11.6 g/dL, mean 
globular volume 82 fL, urea 17 mg/dL, creatinine 0.66 mg/dL, 
sodium 134 mEq/L, gamma glutamyltransferase 133 IU/L, as-
partate aminotransferase 59 IU/L, and C-reactive protein (CRP) 
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4.19 mg/dL. The chest X-ray performed at admission showed 
no pathological changes. The patient performed blood, sputum 
and urine collection for bacteriological and mycological ex-
amination. Empirical antibiotic therapy with meropenem was 
initiated. During the first days of hospitalization, the patient 
maintained daily high fever peaks and his clinical condition 
worsened. Therefore, the diagnosis of disseminated BCG in-
fection was considered and tuberculostatic therapy was started 
on the eighth day with isoniazid, pyrazinamide, ethambutol 
and rifampicin. After the institution of the quadruple antibacte-

rial therapy, the patient presented improvement of symptoms, 
with apirexia and decreased cough. On the 13th day of hospi-
talization, computed tomography of the thorax was performed, 
which revealed multiple small and diffuse pulmonary nodules, 
with a predominant centrilobular distribution suggesting mil-
iary tuberculosis (Fig. 1). There were also mediastinal adeno-
megalies (Fig. 2). At the 16th day of hospitalization, the patient 
performed bronchofibroscopy without evidence of bacilli in 
the bronchoalveolar lavage and secretions. Three weeks after 
the onset of symptoms, chest X-ray presented a generalized 
reticulo nodular pattern compatible with miliary tuberculosis 
(Fig. 3). During hospitalization, the patient presented progres-
sive improvement of liver function tests and normalization of 
CRP. The patient was discharged after 8 days of apirexia and 
was followed in an outpatient Pneumology Department. Blood 
cultures, sputum and bronchoalveolar lavage were negative. 
M. bovis was isolated in the urine and its antibiogram revealed 
resistance to pyrazinamide. Therefore, the patient started to 
perform triple antibacterial therapy, mantained for 2 months, 
followed by double therapy with isoniazid and rifampicin. He is 
currently in the fourth month of treatment, does not present any 
alterations in physical examination and remains asymptomatic.

Discussion

The clinical presentation of disseminated disease in patients 
who develop a miliary imaging pattern can be varied, with 
patients being relatively asymptomatic [12], patients with flu-
like complaints, and others with a rapid progression to sepsis, 
respiratory failure and sometimes death [13, 14]. In addition, 
as it has been observed in our patient, the diagnosis is often 
delayed by the fact that the thorax radiography has a low sen-
sitivity, not allowing the diagnosis in many cases with a dis-
seminated miliary pattern later proven in CT [11]. Sometimes 

Figure 1. Thorax computed tomography revealing small, diffuse and 
bilateral pulmonary nodules suggestive of miliary tuberculosis.

Figure 2. Thorax computed tomography revealing mediastinal adeno-
megalies in right superior paratracheal topography and infracarinal.

Figure 3. Chest X-ray with bilateral miliary interstitial pattern.
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the definitive diagnosis is difficult because it is not possible to 
isolate M. bovis nor to identify its DNA, although non-caseous 
granulomas are in many cases found in lung biopsies. An ex-
planation presented in the literature relates to a cross-reaction 
between the autoantigens and the antigens of the mycobacteria, 
so a hypersensitivity response is considered being responsible 
for the disseminated disease. A relevant feature in the present 
case is the isolation of M. bovis in urine, an aspect in favor of 
the hypothesis of hematogenous dissemination of mycobacte-
ria as a mechanism to explain the systemic complication. The 
recommended treatment is triple antibiotic therapy (isoniazid, 
rifampicin and etambutol) for 2 months followed by double 
therapy (isoniazid and rifampicin) for 4 months [11]. It should 
be noted that although M. bovis is intrinsically resistant to 
pyrazinamide [15], several cases have been described in which 
it was included in the treatment of these patients with no appar-
ent impact on therapeutic success [11]. Our patient showed a 
rapid improvement in his clinical symptoms right after the start 
of the quadruple antibacterial therapy.

Although there are some risk factors described in the liter-
ature (immunocompromised state, hematological malignancy, 
pregnant women or breast-feeding women) [10], there are no 
predictors of disseminated disease following intravesical BCG 
therapy. Thus a high level of suspicion is required in patients 
submitted to this therapy and who develop moderate to severe 
local symptoms or even systemic symptoms without appar-
ent cause. Delaying the tuberculostatic therapy can aggravate 
the prognosis of miliary tuberculosis, therefore this diagnosis 
should be considered when evaluating this kind of clinical 
presentation.
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