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CASE REPORT

ABSTRACT: Severe pneumonia after intravesical BCG
instillation in a patient with invasive bladder cancer: case
report and literature review. G. Caramori, D. Artioli, G. Ferrara,
R. Cazzuffi, C. Pasquini, M. Libanore, V. Guardigni, I. Guzzinati,
M. Contoli, R. Rossi, R. Rinaldi, C. Contini, A. Papi.

We present here the case of a 66 year old man with a
severe bilateral community acquired pneumonia sec-
ondary to dissemination after an intravesical instillation of
bacilllus Calmette-Guérin (BCG). Diagnosis was based on
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positive polymerase chain reaction (PCR) for mycobac-
terium tuberculosis complex in bronchoalveolar lavage
and on the finding on transbronchial biopsy of non necro-
tising granulomas histopathologically similar to the gran-
ulomas found in bladder biopsies. These findings were
confirmed using a validated real time PCR assay demon-
strating the presence of the BCG genome in trans-
bronchial and bladder biopsies.
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Case Report

Sixty-six year old man, former smoker of 30
pack/year, in good health until 2007. In this year
he was diagnosed with in situ papillary urothelial
bladder cancer of high grade and then treated once
weekly for six weeks every year, from 2007 to
2010, with intravesical instillations of bacillus
Calmette-Guérin (BCG). In May 2010, during an
intravesical instillation of BCG, the traumatic
catheterization procedure caused local pain and a
gross hematuria. The same day the patient report-
ed onset of fever and dysuria. An Urological Con-
sultant suggested starting antibiotic treatment with
ciprofloxacin (500 mg twice daily per os) and cef-
triaxone (1 gram once daily intramuscularly). Af-
ter two days because of the persistence of high
fever and the onset of dyspnea at rest, the patient
went to the Emergency Room of our hospital
where a chest radiograph showed the presence of
bilateral pulmonary opacities (fig. 1A). For this

reason the patient was evaluated by a Pulmonolo-
gist and a consultant in Infectious Diseases and
discharged home with the same antibiotic therapy.
However three days after the patient went back to
the Emergency Room because of worsening dysp-
nea and was admitted to our Respiratory ward be-
cause of the presence of acute respiratory failure
with respiratory alkalosis. At the admission in our
ward the patient was severely dyspnoeic at rest. He
had bibasilar crackles on chest examination with-
out other signs. A chest radiograph suggested a
significant increase in the number and extension of
the bilateral pulmonary opacities. A computed to-
mography (CT) scan of the chest with contrast ex-
cluded the presence of pulmonary embolism but
showed the presence of bilateral ground glass
opacities and thickened interlobular septa with
crazy-paving pattern (fig. 1B). Broad spectrum in-
travenous antibiotic therapy [clarithromycin (500
mg twice daily), amikacin (1 gram once daily),
ciprofloxacin (400 mg twice daily) and cef-
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tazidime (2 grams thrice daily)] and intravenous
methylprednisolone (40 mg once daily) were im-
mediately started. On the third day after the ad-
mission the fever and the acute respiratory failure
disappeared whereas the lung opacities were un-
modified after a week of therapy. A fiberoptic
bronchoscopy was performed showing no any sign
of gross lesions in the central airways, a trans-
bronchial biopsy sample was sent for pathological
analysis and a broncho-alveolar lavage (BAL) for
microbiology and cytopathological analysis was
performed. A quantiFERON ®-TB GOLD ELISA
was negative. Acid-fast stains and cultures (on
sputum, urine and blood) were negative for bacte-
ria, mycobacteria and fungi. After nine days the
patient was moved to the Infectious Diseases ward
for the presence in the BAL of positive polymerase
chain reaction [AMPLICOR Mycobacterium tu-
berculosis Test (Roche Diagnostic Systems,
USA)] for Mycobacterium tuberculosis complex
whereas BAL culture was negative. An abdominal
ultrasound examination was negative except for
the presence of slight hepatomegaly and two be-
nign cysts in the liver and kidney. Another chest
radiography showed little changes in the pul-
monary opacities. The pathological examination of
the transbronchial biopsy revealed the presence of
fibrosis and chronic interstitial inflammation with
small non-necrotizing granulomas containing gi-
ant cells (fig. 2A). Acid-fast organisms were ab-

i

Fig. 1. - (A) Radiography of the chest performed in the Emergency ward showing the presence of bilateral pulmonary opacities. Computed to-
mography scans of the chest obtained respectively after one day of admission in our ward of Respiratory Diseases (B), after one month of anti-
tubercular therapy while the patient was hospitalized at Infectious Diseases department (C) and after five months of therapy (D).

sent. Similar lesions were observed in a bladder
biopsy performed in the same patient two years be-
fore due to a suspicion that bladder cancer had re-
curred and attributed at the time to local inflam-
mation secondary to the BCG therapy (fig. 2B).
The presence of BCG genome in both trans-
bronchial and bladder biopsies was confirmed us-
ing an in house validated real time PCR assay (fig.
2C, D) [1]. Standard anti-tubercular treatment was
started per os with isoniazid (300 mg once daily);
rifampin (600 mg once daily), ethambutol (1500
mg once daily) and pyrazinamide (1500 mg once
daily) associated with a seven days course of in-
travenous methyl-prednisolone (20 mg once dai-
ly). Due to the occurrence of major hepatic side ef-
fects (ALT and y-glutamyl-transpeptidase increase
3 times over the normal range), isoniazid, rifampin
and pyrazinamide were discontinued and replaced
by streptomycin (1 gram once daily intramuscular-
ly) and levofloxacin (1 gram once daily per os) fol-
lowed by progressive normalization of the serum
level of these enzymes. After one month of thera-
py a new CT scan of the chest demonstrated the
partial resolution of the lung opacities (fig. 1C).
After 30 days by its introduction streptomycin was
replaced with rifabutin (450 mg once daily per 0s),
whereas ethambutol and levofloxacin were contin-
ued. A CT scan of the chest, performed after 5
months of therapy showed almost complete reso-
lution of the lung opacities (fig. 1D). The patient
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completed 9 months of treatment overall, switch-
ing to two drugs (rifabutin and levofloxacin) only
after 4 months from the beginning of the therapy.
No sign of relapse were observed after the com-
pletion of treatment.

Discussion

We report here the fifteenth published case (on
table) of community-acquired pneumonia caused
by a disseminated BCG infection secondary to in-
travesical instillation of BCG immunotherapy for
bladder cancer in adult patients. The appearance of
the symptoms were strictly related to a minimal in-
vasive procedure (bladder catheterization and in-
stillation of BCG) complicated by gross hema-
turia. The onset of the radiological findings was al-
so initially interpreted as pneumonia somehow re-
lated to the intervention. Interestingly, a AM-
PLICOR-MBT test gave a positive result on BAL
samples, and this triggered the isolation of the pa-
tient in an infectious diseases ward and the start of
an anti-tuberculosis treatment. Infection by M. fu-
berculosis complex var. hominis could have been
bona fide excluded because of the negativity of the
Quantiferon TB test and by the appearance of the
granulomatous lesions in the biopsies. Further-
more investigations demonstrated for the first time
the presence in both transbronchial and bladder
biopsies of the patient the presence of the BCG

Fig. 2. - (A) Transbronchial biopsy showing the presence of non-necrotising granuloma with giant cells, which were also present in a bladder biop-
sy of the patient performed two years before (B) [hematoxylin and eosin stain, both at 200x magnification]. The scale bar represents 50 pm. In
house real-time PCR assay for the presence of BCG genome: Panel (C) amplification of beta actin DNA (loading control) in both transbronchial
and bladder biopsies from the patient and in the peripheral lung, obtained during lung resection for lung carcinoma, from two negative control pa-
tients. Panel (D): presence of RD1 deleted only in the DNA extracted from the transbronchial (TBB) and bladder biopsies from the patient with-
out its presence in the DNA obtained from the peripheral lung of the two negative control patients.

genome using a validated real time PCR assay
based on the presence of a genomic region termed
RD1 deleted (absent in all the other species of
M. tuberculosis complex) in all the BCG strains [1].

As previously reported acid fast stains are in-
stead often negative in these cases as well as
caseous necrosis is usually absent (table 1). The re-
sult of the in house method used in this report were
controlled and their validity is strengthened by the
fact that similar amplification products were ob-
tained on the biopsies showing a similar patholog-
ical pattern.

The therapy of these disseminated BCG infec-
tions is mainly empirical, based on data from case
series and expert opinion and includes a combina-
tion of antituberculous medications associated
with systemic glucocorticoids (usually 40 mg of
prednisone daily, gradually tapered over 4-6
weeks) in the most severe cases, as in our patient
[2]. In vitro BCG is susceptible to most antituber-
culous drugs, including isoniazid, rifampin,
ethambutol, fluoroquinolones, clarithromycin,
some aminoglycosides, and doxycycline. Usually
both isoniazid and rifampin are recommended as
first therapeutic approach. However, if the patients
treated with isoniazid and rifampin develop seri-
ous side effects or drug allergies, ethambutol and
fluoroquinolones can be used as alternative treat-
ments [14]. To prevent the dissemination of BCG
after its intravesical therapy the administration of
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Table 1. - Published cases of community-acquired pneumonia caused by disseminated BCG infection in adults

with bladder cancer treated with intravesical BCG immunotherapy

Reference Age, gendgr g N'[lcrobl'ologlcal LB .Ches? Treatment Outcome
smoking history  diagnosis pathology imaging
2 57, male, ns Culture Non caseating Miliary INZ, RIF, PZA, Resolution
(M. bovis) granulomas pattern ETM, systemic
glucocorticoids
3 57, male, Acid fast Non caseating Miliary INZ, RIF, PZA, Resolution
non-smoker stain granulomas pattern ETM, systemic
glucocorticoids
4 73, male, ns nd nd Miliary Antitubercolar Resolution
pattern treatment
5 61, male, ns All negative Non caseating Bilateral Antitubercolar Resolution
granulomas pulmonary treatment +
opacities systemic
glucocorticoids
6 75, male, ns All negative Granulomatous Miliary INZ, ETM, RIF Resolution
pneumonia pattern
7 76, male, ns nd nd Miliary Antitubercolar Resolution
pattern treatment
8 60, male, ns All negative Non caseating Miliary INZ, RIF, ETB, Resolution
granulomas pattern PZA, systemic
glucocorticoids
9 69, male, All negative Non caseating Miliary
current 40 (p-y) granulomas pattern INZ, RIF, ETM, Resolution
PZA
10 71, male, ns All negative Non caseating Miliary INZ, RIF, ETM, Resolution
granulomas pattern systemic
glucocorticoids
11 76, male, ns All negative Caseating Miliary INZ, RIF, ETM Resolution
granulomas pattern
12 72, male, ns PCR ns Miliary INZ, RIF, ETM, Resolution
(M. tuberculosis pattern systemic
complex) glucocorticoids
13 75, male, ns PCR Diffuse Miliary INZ, RIF, ETM, Deceased
(M. tuberculosis inflammator pattern systemic
complex) signs glucocorticoids
14 62, male, ns Acid fast stain Necrotizing Miliary INZ, RIF Resolution
granulomas pattern
15 70, male, ns All negative Non caseating Reticulo- INZ, RIF, ETM, Resolution
granulomas nodular pyridoxine
pattern systemic
glucocorticoids

Abbreviations: ETM = ethambutol; INZ = isoniazid; nd = not done; ns = not specified.

PCR = polymerase chain reaction; nd: not done; PZA = pyrazinamide; ns = not specified; RIF = rifampin.

Obtained with the data from references [2-15].

quinolones (such as ofloxacin and prulifloxacine)
has been proven effective in small studies [16, 17].
This prophylactic antibiotic therapy has not been
given to our patient after his last BCG instillation,
despite him having described to the nurse a trau-
matic intravesical catheterisation, but he had taken

for five days ciprofloxacin (500 mg bid) after the
onset of fever, before being admitted to our hospi-
tal. There is a complete absence of studies on the
immunopathogenesis of CAP secondary to dis-
seminated BCG infection in adults. Individuals
with impaired cell mediated immunity exhibit in-
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creased susceptibility to infections caused by poor-
ly pathogenic mycobacteria (non-tuberculous my-
cobacteria and BCG), as well as salmonella
species. However, these infections may also occur
in a disseminated, fatal form, sometimes with fa-
milial distribution, in the absence of any recog-
nised primary or secondary immunodeficiency.
Genetic analysis of these families has recently de-
fined mutations in many different genes of the in-
terleukin 12 (IL-12)-dependent, interferon gamma
(IFN-y) pathway [18]. Interestingly all previous
cases of disseminated BCG infection after intrav-
esical BCG immunotherapy for bladder cancer de-
scribed in the literature (table 1) occurred in males,
suggesting, despite the concomitant 3:1 male-to-
female ratio for urothelial tumours, a potential in-
fluence of sex hormones in this susceptibility. In
conclusion, CAP secondary to disseminated BCG
infection is a rare complication of intravesical
BCG immunotherapy for bladder cancer but addi-
tional studies are necessary to better understand its
pathogenesis and to standardise the diagnosis and
treatment.
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