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Riassunto

La terapia endovescicale con Bacillus
Calmette-Guérin (BCG) & un tratta-
mento adiuvante efficace per il car-
cinoma uroteliale non muscolo-inva-
sivo della vescica, ma pud raramente
causare un’infezione disseminata.
Un uomo di 75 anni, portatore di
una protesi vascolare aortica e af-
fetto da carcinoma uroteliale ad alto
grado, trattato con resezione transu-
retrale sequita da terapia endovesci-
cale con BCG, ha sviluppato febbre
persistente, alterazione dello stato
mentale, perdita di peso e aumen-
to degli indici infiammatori. La PET/
TC ha evidenziato una captazione
patologica a livello epatico e della
protesi aortica. La biopsia epatica
ha documentato un’epatite granu-
lomatosa, con identificazione del
complesso Mycobacterium tubercu-
losis, successivamente supportata da
colture ematiche e urinarie positive
per micobatteri. Sebbene la terapia
antibiotica abbia determinato una
rapida risoluzione della febbre e la

normalizzazione degli indici infiam-
matori, il ritardo diagnostico & stato
seguito da un progressivo deteriora-
mento clinico e funzionale. Questo
caso sottolinea I'importanza di rico-
noscere precocemente un’infezione
disseminata da BCG.

Introduction

Intravesical Bacillus Calmette-Guérin
(BCG) therapy is an established adju-
vant treatment for intermediate- and
high-risk non-muscle-invasive blad-
der cancer following transurethral re-
section [1]. It consists of intravesical
instillation of an attenuated strain of
Mycobacterium bovis and induces a
local immune response against tu-
mour cells, reducing tumour recur-
rence and progression.

BCG therapy is generally well toler-
ated. Local inflammatory reactions,
commonly referred to as BCGitis, are
relatively frequent, whereas dissem-
inated BCG infection (BCGosis) is a
rare but potentially severe complica-
tion resulting from systemic spread
of M. Bovis [2]. As M. bovis belongs
to the Mycobacterium tuberculosis
complex, disseminated BCG infec-
tion can clinically resemble tubercu-
losis and may involve distant organs,
including the liver, lungs, bones, and
vascular structures [3]. Diagnosis can
be challenging because clinical man-
ifestations are often nonspecific and
may occur weeks to years after BCG
instillation.

Case presentation

A 75-year-old man with a history of
aorto-biliac endoprosthesis place-
ment in 2021 for an asymptomatic
abdominal aortic aneurysm, ischae-
mic heart disease treated with cor-
onary artery bypass grafting and
ascending aortic replacement, and
high-grade  urothelial  carcinoma
treated by transurethral resection of
the bladder tumour was undergoing
intravesical BCG adjuvant therapy.
His last BCG instillation had been
administered two months before
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presentation. He had no history of
diabetes mellitus and had no known
conditions associated with immuno-
suppression.

He was brought to the emergency
department by ambulance because
of altered mental status, severe rig-
ors, profuse sweating, and fever up
to 39°C, which had persisted for ap-
proximately one week. Laboratory
investigations showed elevated C-re-
active protein (39 mg/L) and lym-
phopenia (0.51 x 10%L). An acute
cerebral event had previously been
excluded by cranial CT. The patient
had recently undergone cystoscopy
following his last BCG instillation
and had been started on empiri-
cal antibiotic therapy by his general
practitioner for suspected urinary
tract infection. He was admitted for
further investigation and intravenous
ceftriaxone therapy.

Over the following weeks, fever per-
sisted despite antibiotic treatment,
with persistently elevated inflamma-
tory markers (maximum C-reactive
protein, 77 mg/L) and progressive
liver enzyme abnormalities (alanine
aminotransferase 108 U/L, aspartate
aminotransferase 110 U/L, alkaline
phosphatase 258 U/L, and gam-
ma-glutamyl transferase 404 U/L).
Significant weight loss and persis-
tent altered mental status were also
observed. Blood and urine cultures
for common bacterial pathogens
remained negative, potentially influ-
enced by prior antibiotic exposure.
Serological and molecular testing for
Brucella, Coxiella burnetii, Bartonella
henselae, Treponema pallidum, and
Borrelia burgdorferi was negative.
HIV testing was also negative. Cer-
ebrospinal fluid analysis and tran-
soesophageal echocardiography did
not identify an alternative source of
infection.

Given the persistent fever and pro-
gressive clinical deterioration despite
broad-spectrum antibiotics, antibac-
terial therapy was discontinued and
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Fig 1: Whole body PET/CT scan showing aortic and hepatic uptake

further investigations were pursued.
PET/CT demonstrated increased up-
take involving the aortic endopros-
thesis and focal hepatic uptake in
segments VII-VIII, with no patholog-
ical uptake in the bladder or regional
lymph nodes (Fig 1).

Following multidisciplinary discus-
sion with nuclear medicine special-
ists, the hepatic uptake was con-
sidered pathological and prompted
liver biopsy. Histological examination
demonstrated granulomatous hepa-
titis, with molecular testing identify-
ing M. tuberculosis complex. In the
context of the previous intravesical
BCG therapy, these findings raised
suspicion of disseminated BCG in-
fection, prompting specific myco-
bacterial cultures of blood and urine,
which subsequently became positive.
In the context of the patient’s clinical
history and these findings, dissemi-
nated BCG infection was suspected,
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prompting specific mycobacterial
cultures of blood and urine. Two to
three weeks later, both cultures be-
came positive for mycobacteria. The
overall clinical, radiological, histo-
logical, and microbiological findings
were consistent with disseminated
BCG infection involving the liver and
aortic endoprosthesis, with associat-
ed aortitis.

Treatment with isoniazid (5 mg/kg),
rifampicin (10 mg/kg), and etham-
butol (25 mg/kg) was initiated for
two months, followed by dual ther-
apy with isoniazid and rifampicin for
a total treatment duration of nine
months.

Following initiation of antimycobac-
terial therapy, body temperature
and inflammatory markers rapidly
normalized. Despite microbiologi-
cal and inflammatory improvement,
however, the patient experienced
persistent functional deterioration,
with severe cachexia and loss of au-
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tonomy, ultimately requiring nursing
home care.

Discussion

Disseminated BCG infection is a rare
but potentially life-threatening com-
plication of intravesical BCG thera-
py. It should be distinguished from
BCGitis, the local inflammatory re-
sponse commonly observed follow-
ing treatment. Because M. bovis BCG
belongs to the Mycobacterium tuber-
culosis complex, disseminated infec-
tion may resemble tuberculosis and
involve multiple organs. Vascular in-
volvement is particularly uncommon
but can have severe consequences
when prosthetic material is affected.
A review of 73 cases of BCG-related
vascular infection reported prosthet-
ic graft or endoprosthetic involve-
ment in 15%, with a reported risk of
rupture of approximately 35% and
mortality of 10% [4]. The interval
between BCG instillation and diag-
nosis may be prolonged, with previ-
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ous reviews reporting median or mean intervals of
17 and approximately 24 months, respectively [5-6],
potentially contributing to delayed diagnosis.

In the present case, the aortic endoprosthesis rep-
resented a potential site of M. bovis infection, with
concomitant hepatic involvement causing granu-
lomatous hepatitis. Persistent fever, weight loss,
systemic deterioration, and negative conventional
cultures prompted further investigation. PET/CT was
pivotal in identifying abnormal uptake at the aortic
endoprosthesis and liver and guided targeted tissue
sampling. Liver biopsy demonstrated granulomatous
hepatitis and identified M. tuberculosis complex by
molecular testing, prompting specific mycobacterial
cultures of blood and urine, which subsequently be-
came positive.

This case highlights the importance of considering
disseminated BCG infection in patients with unex-
plained systemic symptoms following intravesical
BCG therapy, particularly in the presence of vascular
prosthetic material. PET/CT may be valuable when
conventional investigations are inconclusive, both
for identifying sites of involvement and guiding bi-
opsy. Early multidisciplinary assessment is important
because vascular infection may lead to severe com-
plications and require prolonged antimycobacterial
therapy and, in selected cases, surgical intervention.
Despite microbiological and inflammatory improve-
ment, the patient experienced substantial functional
decline and ultimately required nursing home care,
illustrating that control of infection does not nec-
essarily result in recovery of functional status when
diagnosis and treatment are delayed.

Conclusion

Disseminated BCG infection is a rare but potential-
ly life-threatening complication of intravesical BCG
therapy. Persistent unexplained fever and systemic
deterioration should raise suspicion for BCG dissem-
ination, particularly in patients with vascular pros-
thetic material. PET/CT may facilitate the identifica-
tion of involved sites and guide tissue biopsy when
conventional investigations are inconclusive. Early
recognition and multidisciplinary management are
essential to limit potentially severe complications.
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Disseminated Mycobacterium
bovis Infection after Intravesical
BCG instillation therapy

Abstract

Intravesical Bacillus Calmette-Guérin
(BCG) therapy is an effective adju-
vant treatment for non-muscle-in-
vasive bladder cancer but may rare-
ly cause disseminated infection. A
75-year-old man with an aortic vas-
cular graft and high-grade urothe-
lial carcinoma developed persistent
fever, altered mental status, weight
loss, and elevated inflammatory
markers following BCG therapy. PET/
CT revealed pathological uptake in
the liver and aortic prosthesis. Liver
biopsy demonstrated granulomatous
hepatitis, with identification of My-
cobacterium tuberculosis complex,
subsequently supported by positive
mycobacterial blood and urine cul-
tures. Although antimycobacterial
therapy rapidly controlled the infec-
tion, delayed diagnosis was followed
by progressive clinical and functional
deterioration. This case highlights
the importance of early recognition
of disseminated BCG infection and
its diagnostic challenge.

Keywords: Intravesical BCG, Myco-
bacterium bovis, Disseminated BCG
infection, Aortitis, Granulomatous
hepatitis
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