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SUMMARY
The authors present an unusual case of a 51-year-old
man who developed relatively mild non-specific
symptoms following intravesical BCG instillation for
superficial transitional cell carcinoma of the bladder,
with radiological investigations demonstrating typical
features of miliary tuberculosis (TB). Transbronchial
biopsy showed small foci of poorly formed granuloma
suggestive of Mycobacterium infection. The patient’s
respiratory symptoms only became apparent 7 days after
discharge having had 4 weeks of unremarkable inpatient
stay where he remained clinically well. Prompt anti-TB
treatment resulted in a remarkable improvement in his
symptoms and radiological appearance, supporting the
diagnosis of disseminated Mycobacterium bovis infection.
This case highlights the importance of recognising
miliary M bovis as a potential complication in patients
receiving BCG immunotherapy, and that the disease
course can be subclinical with delayed onset of
symptoms.

BACKGROUND
BCG is a well-established treatment for superficial
transitional cell carcinoma (TCC) of the bladder.1

The efficacy of BCG immunotherapy has been
extensively studied, which has demonstrated that its
use after transurethral resection of bladder tumour
(TURBT) is associated with increased length of
disease progression-free survival.2–5 Furthermore,
meta-analyses and prospective trials have shown
that the use of intravesical BCG following TURBT
is superior to TURBTalone or TURBT plus intrave-
sical chemotherapy in delaying time to first recur-
rence.6–8

BCG immunotherapy is relatively well tolerated.
Common side effects include dysuria, frequency,
haematuria and flu-like symptoms, which are
usually mild and self-limiting. Serious adverse
events of intravesical BCG are rare. In a review of
2602 patients, less than 5% of the patients experi-
enced major adverse events, which include granu-
lomatous prostatitis, epididymo-orchitis, hepatitis,
pneumonitis and BCG sepsis.9 These patients
required a minimum of 3 months treatment with
isoniazid and rifampicin depending on their sever-
ity.10 In disseminated BCG sepsis, the patient typic-
ally presents with high fever, haemodynamic
instability and mental deterioration, which can be
followed by multiorgan failure and disseminated
intravascular coagulopathy. BCG sepsis carries high
mortality and it has been reported that

approximately one death occurs for every 12 500
patients receiving BCG as cancer treatment.9

The BCG infection following intravesical instilla-
tion of BCG can be classified into early and late
onset disease. Early manifestation of the disease
results from systemic infection by relatively low
virulent Mycobacterium bovis in an immunocompe-
tent host. Patients usually present within 3 months
with fever and generalised symptoms, often accom-
panied by liver and lung involvement.11 In contrast,
late onset disease is due to reactivation of infection
after successful immunological control of early dis-
semination.12 In these circumstances, patients typic-
ally present after 12 months with localised disease
involving genitourinary tract, the vascular tree, ver-
tebral bones, retroperitoneal soft tissues and the
chest wall.11

The disseminated infection manifesting as
miliary pattern nodules in lung parenchyma is
rarely reported in the literature.13–19 In these cases,
patients presented with various systemic and
respiratory symptoms, such as fever, shortness of
breath, night sweats, cough, often associated with
hypoxaemia and occasionally severe acute respira-
tory failure.19

We report an interesting case of a patient with
miliary M bovis infection following BCG immuno-
therapy for bladder TCC who presented with atyp-
ical symptoms, remaining clinically well for a long
duration before requiring antimicrobials, despite
having demonstrated extensive bilateral miliary
nodules in CTon his initial presentation.

CASE PRESENTATION
A 51-year-old man, who was previously fit and
well, was diagnosed with pTa G2 papillary TCC of
the bladder 15 months prior to admission to our
institution. After TURBT, the patient received four
cycles of intravesical BCG without any problems.
Few days after the fifth cycle, the patient developed
a generalised weakness, vomiting and prominent
anosmia. Working as a chef in a restaurant,
anosmia caused significant disturbance in his work
performance, and this led him to come to the hos-
pital. On taking further history, he also admitted
that he had lost about 5 kg of weight over
2 months. The patient was otherwise well, and
denied any fever, night sweats, chest pain, shortness
of breath and cough. Other than bladder cancer he
had no significant medical history. He was normally
fully independent with an active lifestyle.
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On admission, his temperature was 36.7°C, blood pressure
was 127 over 84 mm Hg with pulse rate of 88 bpm with regular
rhythm. Oxygen saturation was 98% in room air with respira-
tory rate of 12 breaths/min. His cardiovascular, respiratory,
abdominal examinations were unremarkable. Except for object-
ive loss of smell, cranial and peripheral nervous system examin-
ation was normal.

INVESTIGATIONS
Results of the laboratory test revealed mildly raised C reactive
protein 25.4 mg/L (<8 mg/L), total white cell count 8.1×109/L
(4–11×109/L) and platelet count 302×109/L (150–440×109/L).
Bone profile showed albumin level of 25 g/L (35–50 g/L) and
adjusted calcium level of 2.18 mmol/L (2.05–2.60 mmol/L).
Liver function test, coagulation screen, renal function and elec-
trolytes were normal. His ECG showed normal sinus rhythm.
However, chest radiograph showed bilaterally diffuse increased
shadowing consistent with mild pulmonary oedema (figure 1).

The patient was admitted to the general medical ward for
investigation of vomiting, weight loss and abnormal chest radio-
graph. He underwent upper gastrointestinal endoscopy, colonos-
copy and abdominal ultrasound scan, all of which showed no
abnormalities. Duodenal and terminal ileum biopsy showed no
abnormal cells and coeliac screen was negative. Following this,
the patient had CT of the chest, abdomen and pelvis, which did
not demonstrate any intra-abdominal or pelvic abnormalities.
However, the chest CT showed multiple bilateral miliary
nodules of random distribution, associated with bilateral hilar,
subcarinal, paratracheal and prevascular lymphadenopathy
(figures 2–4) with bilateral lower lobe atelectasis.

DIFFERENTIAL DIAGNOSIS
The main differential diagnoses considered were miliary tuber-
culosis (TB), lung metastasis and sarcoidosis. Further laboratory
investigations included serum ACE and calcium, which were
both within normal ranges. The blood, urine and sputum cul-
tures were all negative. Immunological screenings for antinuc-
lear antibodies, antineutrophil cytoplasmic antibodies,
antiextractable nuclear antigens, antimitochondrial antibodies,
antismooth muscle antibodies, liver/kidney microsomal anti-
bodies and antigastric parietal cells were all negative.

The patient then underwent bronchoscopy. Direct microscopy
showed no apparent acid-alcohol fast bacilli and cultures were

negative at 8 weeks for transbronchial biopsy and bronchial
washing. However, biopsy showed lung parenchyma with mild
interstitial fibrosis and chronic inflammation, with an area of
small foci that had features suggestive of poorly formed granu-
lomata (figures 5 and 6) indicating likely Mycobacterium
infection.

TREATMENT
The patient remained well throughout his 4 weeks as an
inpatient without requiring antimicrobials. He did not develop
any fever, night sweats or respiratory symptoms. However, he
still reported persistent anosmia, and for this reason he subse-
quently underwent MRI of the brain with gadolinium contrast,
to look for any evidence of central nervous system involvement.
This showed multiloculated T2-weighted hyperintense lesions
within the skull base at the petrous apices bilaterally, but there
were no other abnormal findings. Lumbar puncture was

Figure 1 The patient’s initial chest radiograph on admission to the
hospital: showing bilaterally diffuse increased shadowing consistent
with mild pulmonary oedema.

Figure 2 Chest CT scans performed within the first week of admission
demonstrating bilateral miliary nodules of random distribution with
bilateral hilar, subcarinal, paratracheal and prevascular lymphadenopathy.

Figure 3 Chest CT scans performed within the first week of admission
demonstrating bilateral miliary nodules of random distribution with
bilateral hilar, subcarinal, paratracheal and prevascular lymphadenopathy.
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performed to rule out leptomeningeal disease, but cerebrospinal
fluid culture did not demonstrate any organisms. White cell
count was less than 1/mm3.

Since the patient did not develop any further symptoms, he
was discharged with rifampicin, isoniazid and ethambutol as an
empirical anti-TB regime with infectious disease follow-up.

OUTCOME AND FOLLOW-UP
Unfortunately, he was readmitted 3 days after discharge report-
ing overwhelming nausea and vomiting. It was felt that this was
due to the side effects of the TB therapy. Therefore, it was
stopped temporarily with an aim to reintroduce the regime in a
week’s time as he remained well otherwise.

The patient was reviewed in clinic in 7 days time.
Unfortunately, he had developed dyspnoea and described that
he was now breathless on minimal exertion, although he
remained systemically well. Anti-TB medications were therefore

reintroduced, and within a week he was free of dyspnoea and
vomiting. He had a repeat chest CT, which showed considerable
improvement in appearance with disappearance of many of the
tiny intrapulmonary nodules and resolution of the thickened
interlobular septa which was seen in the previous scan
(figures 7–9).

After 6 weeks, the patient was completely free of any symp-
toms, and described that his sensation of smell had returned.
Ethambutol was stopped at this point and the regime was
changed to isoniazid and rifampicin only. Finally, he was
reviewed again in 2 months time and his repeat CT showed
further improvement with resolution of many of the smaller
intrapulmonary nodules (figures 10–13). He had regained
almost all of his original weight and now he is back to his fully
active lifestyle.

Figure 4 Chest CT scans performed within the first week of admission
demonstrating bilateral miliary nodules of random distribution with
bilateral hilar, subcarinal, paratracheal and prevascular lymphadenopathy.

Figure 5 Histological images of transbronchial biopsy showing a lung
parenchyma with mild interstitial fibrosis and chronic inflammation,
with an area of small foci that has features suggestive of poorly formed
granulomata (areas highlighted by red arrows).

Figure 6 Histological images of transbronchial biopsy showing a lung
parenchyma with mild interstitial fibrosis and chronic inflammation,
with an area of small foci that has features suggestive of poorly formed
granulomata (areas highlighted by red arrows).

Figures 7 Axial images from repeat chest CT scans performed
10 days after initiation of antituberculosis medications: showing
considerable improvement in appearance with disappearance of many
of the tiny intrapulmonary nodules with resolution of thickened
interlobular septa.
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DISCUSSION
BCG is a live-attenuated vaccine that has the ability to stimulate
immune response, promoting an antitumour environment.20

The efficacy of prophylactic intravesical BCG instillation follow-
ing TURBT in decreasing recurrence, and its superiority com-
pared with intravesical chemotherapy has been demonstrated in
meta-analyses21 and prospective randomised controlled trials.5 7

8 Consequently, it is currently the first choice adjuvant therapy
in the treatment of non-muscle invasive bladder cancer.20

The exact mechanism of its action for its efficacy in prevent-
ing recurrence of bladder cancer is not fully understood.
However, several in vitro murine studies suggest that BCG binds

to the urothelium via fibronectin attachment protein,22 23 which
triggers innate immunity to produce proinflammatory cytokines.
This leads to the recruitment of neutrophils, macrophages and
dendritic cells, which release second group of cytokines and
chemokines that activate CD4, CD8 and natural killer cells
resulting in cell-mediated cytotoxicity, which destroys tumour
cells.24–30

Intravesical BCG instillation is thought to be safe and well tol-
erated by the majority of patients; however, it has been reported
to cause localised complications including dysuria, haematuria
and increased urinary frequency. Rarely, it leads to disseminated
systemic complications such as pneumonitis, hepatitis and
sepsis.9 11 31 32 Important risk factors for systemic complications
have been suggested, which include traumatic catheterisation
and recurrent cystitis that results in increased systemic BCG
absorption.9

Nadasy et al have previously reported four patients who had
disseminated M bovis infection following intravesical BCG. All
of these patients had constitutional symptoms such as cough,
shortness of breath and fever, of which one underwent trau-
matic catheterisation. Only one patient out of the four had posi-
tive acid-fast bacilli with all four patients shown to have
necrotising granulomas on transbronchial biopsy. Three of the
patients were treated with a combination of anti-TB medica-
tions, isoniazid being used on all of the patients. Interestingly
however, one of the patients recovered from the complications
without any form of treatment.16

Other authors reported patients with similar presenting fea-
tures including fever, dyspnoea, weight loss, night sweats or pro-
ductive cough with radiological evidence of diffuse miliary
pattern. Transbronchial biopsy results were somewhat varied,
such as acid-fast rod bacterium,33 granulomas with central
necrosis13 and non-caseating granulomas.14 15 34 In all cases
however, patients were successfully treated with anti-TB regime,
supporting the diagnosis of infectious aetiology. M bovis is
usually susceptible to most of the anti-TB drugs such as isonia-
zid, rifampicin and ethambutol. However, the treatment regime
for these patients should not include pyrazinamide or cycloser-
ine as M bovis is highly resistant to these drugs.35

Figure 8 Axial images from repeat chest CT scans performed 10 days
after initiation of antituberculosis medications: showing considerable
improvement in appearance with disappearance of many of the tiny
intrapulmonary nodules with resolution of thickened interlobular septa.

Figure 9 Axial images from repeat chest CT scans performed 10 days
after initiation of antituberculosis medications: showing considerable
improvement in appearance with disappearance of many of the tiny
intrapulmonary nodules with resolution of thickened interlobular septa.

Figure 10 Axial images of repeat chest CT scans performed 10 weeks
after initiation of antituberculosis medications: showing further improvement
with resolution of many of the smaller intrapulmonary nodules.
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Interestingly, some authors suggested that miliary pattern
pulmonary manifestations are possibly secondary to hypersen-
sitivity reaction rather than disseminated BCG infection. This
is supported by observations that some patients achieved clin-
ical remission with corticosteroids only, without any anti-TB
treatments.36 37 The pathogenesis for pulmonary manifest-
ation following intravesical BCG is still a subject of debate
until now.

In our case, it can be argued that the patient’s symptoms were
due to hypersensitivity reaction rather than disseminated BCG.
Negative culture results from transbronchial biopsy and

bronchial washing as well as absence of acid-fast bacilli on direct
microscopy certainly favour hypersensitivity rather than infect-
ive aetiology. However, the presence of poorly formed granu-
loma in transbronchial biopsy, supported by the fact that the
course of anti-TB treatment had led to remarkable clinical and
radiological improvement supports disseminated BCG infection
as more likely diagnosis in this case. It should be noted that
inability to identify M bovis in acid-fast stain and culture is not
entirely unexpected, as this is affected by many factors, such as
number of organisms present, the tissue handling and culture
techniques.17 Furthermore, infection with low virulence organ-
isms such as M bovis in an immunocompetent host may result in
well-formed granulomas in which organisms cannot be easily
detected.11

The patient presented in this report had several atypical fea-
tures. First, his symptoms were non-specific with the main
symptom being anosmia. Second, he remained clinically well
throughout the initial 4 weeks of inpatient stay without any
treatment. The anti-TB treatment was only started on discharge
and he subsequently developed respiratory symptoms on discon-
tinuing the medications due to side effects. The long period of a
relatively asymptomatic phase may indicate that this condition
can have a long duration of subclinical course before more
serious symptoms develop. There is no clear explanation as to
what could have caused anosmia, although response to anti-TB
medications may suggest that it was part of the post BCG instil-
lation and disseminated mycobacterial process.

In conclusion, we report an infrequent complication of
intravesical BCG instillation presenting as disseminated
miliary Mycobacterium infection. Although findings from case
reports should be interpreted with caution, this case high-
lights the importance of recognising disseminated mycobacter-
ial infection as a potential complication in any patient
receiving intravesical BCG instillation; non-specific symptoms
should not be overlooked as these may have a relatively long
subclinical phase.

Figure 11 Axial images of repeat chest CT scans performed 10 weeks
after initiation of antituberculosis medications: showing further improvement
with resolution of many of the smaller intrapulmonary nodules.

Figure 13 Axial images of repeat chest CT scans performed 10 weeks
after initiation of antituberculosis medications: showing further improvement
with resolution of many of the smaller intrapulmonary nodules.

Figure 12 Axial images of repeat chest CT scans performed 10 weeks
after initiation of antituberculosis medications: showing further improvement
with resolution of many of the smaller intrapulmonary nodules.
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Learning points

▸ Disseminated BCG infection should be recognised as a
potential complication in patients receiving intravesical BCG
for bladder tumour, which can lead to localised and systemic
symptoms that can mimic active tuberculosis (TB) infection.

▸ Disseminated BCG infection can present subclinically with
non-specific symptoms and may have a long duration of
relatively asymptomatic phase.

▸ Recognised risk factors for systemic absorption of BCG
include traumatic catheterisation and recurrent cystitis.

▸ There is contradicting evidence as to whether systematic
manifestations of complication of BCG instillation are
secondary to haematogenous spread of Mycobacterium or
hypersensitivity reaction.

▸ Treatment options include rifampicin, isoniazid and
corticosteroids (if severe and not responding to anti-TB
regime). Mycobacterium bovis is highly resistant to
pyrazinamide; therefore, it should not be included in the
treatment regime.
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