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SUMMARY
A 78-year-old man was diagnosed with bladder
carcinoma in situ and was successfully treated with
intravesical bacillus Calmette-Guérin (BCG) instillations.
At 6 months after the last dose, he developed fever,
weight loss and malaise. He had an extensive negative
workup at an outside hospital and was treated
empirically with ciprofloxacin for 2 weeks. The fever
resolved but returned months later and he was
readmitted with pancytopenia, elevated alkaline
phosphatase and ground glass opacities on the chest CT.
Bone marrow and liver biopsies showed non-caseating
granulomas and were negative for acid-fast bacillus (AFB)
and fungal stains. Mycobacterium tuberculosis complex
PCR of the bone marrow was negative. Owing to the high
clinical suspicion of disseminated BCG infection, the
patient was treated empirically. After 9 weeks of
incubation, the bone marrow AFB culture grew
Mycobacterium bovis. Within 2 months of treatment his
symptoms resolved and his laboratory results normalised.

BACKGROUND
Intravesical bacillus Calmette-Guérin (BCG) instilla-
tions are commonly used to treat superficial
bladder cancer. Minor side effects are common, but
serious adverse events occur in less than 5% of
patients, most of them localised.1 Less than 1% of
patients develop serious complications of dissemi-
nated BCG infection.2 The pathogenesis of dissemi-
nated BCG infection has been postulated to be a
hypersensitivity reaction or an ongoing infection.2 3

The majority of these events present with symp-
toms early after treatment and of those that have
late presentation there are only rare reports of dis-
seminated disease.3 4 We present a case of culture-
proven disseminated BCG infection with liver, lung
and bone marrow involvement presenting with
fever of unknown origin and pancytopenia.

CASE PRESENTATION
A 78-year-old man was transferred to our hospital
for evaluation of fever of unknown origin. He pre-
sented with intermittent fever, anorexia, 20 pounds
weight loss, malaise and cough with clear phlegm
for the last 4 weeks. He had a similar episode
8 months ago. At that time, he had an extensive
workup at a different hospital that did not reveal
any possible aetiology of his symptoms. He was
eventually treated empirically 2 months later with

ciprofloxacin for 2 weeks and the fever resolved
after the antibiotic therapy.
His medical history was significant for coronary

artery bypass graft and carotid endarterectomy
24 years ago, and bladder carcinoma in situ diag-
nosed 1 year ago. He was treated with 15 weekly
intravesical BCG instillations, without concurrent
haematuria, cystitis or traumatic catheterisation and
receiving the last dose 6 months before the first
episode of fever. He was a non-smoker and had
travelled extensively in the last 10 years to Panama,
Ecuador, the Balkans and Russia, but not recently.
He had a positive purified protein derivative (PPD)
skin test 50 years ago and was treated with isonia-
zid for 1 year. He did not have any recent sick con-
tacts or tuberculosis contacts. He was a retired
professor and his family history was not significant.
On examination, he looked chronically ill and

pale, his blood pressure was 144/70, pulse 94/min,
temperature 96.2°F, respiratory rate 17/min and
weight 165 lbs. He had no oral or skin lesions, and
no lymphadenopathy. His cardiac sounds were
regular without murmurs, his lungs were clear to
auscultation, his abdomen was soft and non-tender
without organomegaly, had no leg oedema and his
neurological examination was normal.

INVESTIGATIONS
After the first episode of fever, investigations at
another hospital showed pancytopenia and elevated
alkaline phosphatase, normal serum and urine
protein electrophoresis, normal thyroid stimulating
hormone and immunoglobulin levels, negative
quantiferon assay, negative blood and urine cul-
tures, negative antibodies for tick borne diseases,
Cytomegalovirus (CMV), Mycoplasma, Listeria,
Brucella, HIV and hepatitis, and a negative rheum-
atological antibody panel.
After the second episode of fever, he had more

investigations before being transferred to our hos-
pital; an echo showed no vegetations and a white
cell scan showed no abnormal areas of uptake. He
still had pancytopenia and an elevated alkaline
phosphatase and blood and urine cultures were
negative. A bone marrow and liver biopsy were per-
formed and revealed non-caseating granulomas
with negative acid-fast bacillus (AFB) and fungal
stains. Unfortunately, cultures were not sent from
the biopsy specimens.
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On admission to our hospital, the white cell count was
11 000/μl, haemoglobin was 9.9 mg/dl, platelets were 90 000/μl
and alkaline phosphatase was 120 U/l. A chest CT showed
ground glass opacities in both lung bases (figure 1). A thorough
review of the history and previous investigations was performed,
and owing to high clinical suspicion for disseminated BCG
infection, a decision was made to repeat the bone marrow
biopsy, sending this time the specimen for AFB and fungal cul-
tures and Mycobacterium tuberculosis complex PCR. The bone
marrow biopsy revealed non-caseating granulomas with negative
AFB and fungal stains (figure 2). The PCR was negative but
after 9 weeks of incubation the AFB culture grew
Mycobacterium bovis, sensitive to isoniazid, rifampin and eth-
ambutol, and resistant to pyrazinamide.

DIFFERENTIAL DIAGNOSIS
Possible causes of fever and non-caseating granulomas in the
liver and bone marrow include sarcoidosis, tuberculosis, non-
tuberculous mycobacteriae, fungal infections, CMV, Q fever and
brucellosis. Malignancies like Hodgkin lymphoma,
non-Hodgkin lymphoma and renal cell carcinoma have been
described as causes of hepatic granulomas, and also exposure to
drugs like allopurinol, sulfas, chlorpropamide and quinidine.

In this particular case, there was no exposure to such drugs
neither evidence of malignancy on the bone marrow biopsy or
CT scans. The patient was neither immunosuppressed nor had
significant geographical exposure, so fungal infections, CMV
and Q fever were very unlikely. The two main diagnostic possi-
bilities were sarcoidosis and mycobacterial disease.

TREATMENT
Despite a negative PCR and pending AFB culture result, the
patient was treated empirically for disseminated BCG infection
with isoniazid, rifampin and ethambutol as the clinical suspicion
was high. After 1 month, he developed transaminitis and his
medications were stopped. They were gradually reintroduced
with ciprofloxacin replacing isoniazid.

OUTCOME AND FOLLOW-UP
Within 2 months of treatment, his energy levels increased, the
febrile episodes disappeared, the pancytopenia resolved, and the
alkaline phosphatase level normalised. He was treated for a total
of 12 months.

DISCUSSION
Intravesical instillation of BCG remains the most effective
therapy for in situ and superficially invasive transitional carcin-
oma of the bladder, achieving cure rates of 80%.5 Minor side
effects are common, but serious adverse events occur in less
than 5% of patients.1

Mild cystitis, haematuria and transient mild fever are
common side effects that resolve spontaneously within 48 h and
can be managed symptomatically.2 Severe local effects occur in
less than 1% of patients and include granulomatous prostatitis,
epididymo-orchitis, ureteral obstruction, bladder contracture
and renal abscess. Transient high fever occurs in 3% of patients,
and it can be difficult to tell which ones of these patients will
develop disseminated disease.2

Less than 1% of patients develop disseminated BCG infection.
Granulomatous hepatitis and pneumonitis occur in 0.7% of
patients, full blown sepsis occurs in 0.4%, arthralgias in 0.5%
and cytopenias in 0.1%.1 The organisms likely gain access to
lymphatics and blood through disruption of the uroepithelial
cells, which can occur during traumatic bladder catheterisation
or concurrent cystitis, which are both known risk factors for sys-
temic BCG absorption.1 Advanced age is also a risk factor.6

The interval between the administration of BCG and the
onset of these complications is variable, ranging from hours to
months, although cases have been described years after the last
instillation.7–9 These complications can occur after a single dose
of BCG.7

The diagnosis of disseminated BCG infection is very difficult
as the symptoms are non-specific and the history of intravesical
BCG instillations can be easily overlooked, especially if they
were not recent. This can lead to a delayed diagnosis and exten-
sive investigations, so having a high index of clinical suspicion is
essential. Aetiological confirmation is also difficult, as usually
the AFB stain on histopathology, mycobacterial cultures and
PCR are negative.10 This finding has led many authors to postu-
late that the pathogenesis of this disease is hypersensitivity
mediated rather than septic,3 11 although case reports have
demonstrated viable organisms in a variety of tissues.12–15

Histopathology of liver, lung and bone marrow biopsies
usually demonstrates non-necrotising granulomas,7 12 15

although necrotising granulomas have also been described to
occur in the lungs.8 A long incubation period is required for M
bovis to grow in mycobacterial cultures because of its very slow
replication rate and fastidiousness.

At least 10 patients with bone marrow involvement have been
described in the medical literature.8 15–21 In these patients the
interval from the last treatment to the onset of symptoms

Figure 1 CT of the chest showing bibasilar ground-glass opacities. Figure 2 Non-necrotising granulomas in the bone marrow space.
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ranged from several hours to 4 years. All of them had high
fever, sweating and pancytopenia. Four of them had abnormal
liver enzymes and jaundice, three of them had lung infiltrates,
five of them had weight loss and two presented with sepsis. The
bone marrow biopsy showed non-caseating granulomas in nine
of them and caseating granulomas in one. Two patients devel-
oped bone marrow fibrosis, one of them progressive with a fatal
outcome.18 The bone marrow culture was positive in four
patients.

Disseminated BCG infection should be treated for at least
9–12 months.22 M bovis is inherently resistant to pyrazinamide,
so treatment is with isoniazid, rifampin and ethambutol for
2 months and then isoniazid and rifampin for 7 months.
Fluoroquinolones are very effective against M bovis, so they can
be used as a second line agent when isoniazid and rifampin
need to be avoided because of concern of liver toxicity.

Learning points

▸ Disseminated bacillus Calmette-Guérin (BCG) infection may
have a delayed presentation as a fever of unknown origin
and may be seen in multiple organ systems as seen in our
case with bone marrow, liver and lung involvement.

▸ A high suspicion for BCG infection is needed because the
symptoms are non-specific and the exposure to BCG may be
many months or years prior.

▸ Acid-fast bacillus (AFB) smears and cultures are commonly
negative but the cultures should be incubated for a longer
period than usual as it is a notorious slow growing
organism as evidenced by the growth of our culture at
9 weeks.

▸ Both AFB cultures and Mycobacterium tuberculosis complex
PCR should be sent from biopsies since the combined
diagnostic yield may be increased.
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