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Case report

A 75-year-old Caucasian male presented with a 15-month 
history of night sweats, fever, dyspnoea, productive 
cough and 19 kg weight loss. His medical history 
revealed hypertension, dyslipidaemia, chronic kidney 
disease, localised non-Hodgkin’s lymphoma (treated with 
radiotherapy 30 years earlier) and a 15 pack-year 
([packs smoked per day] x [years as a smoker]) smoking 
history. Sixteen months before his presentation the 
patient was diagnosed with in situ transitional cell 
carcinoma of the bladder. This was treated by transurethral 
resection, and he commenced a six-week course of 
intravesical bacillus Calmette-Guérin (BCG) treatment. 
The patient had no history of tuberculosis.

One day after the initial BCG instillation the patient 
noted fever, lethargy and headaches. Maintenance BCG 
therapy was discontinued after the first instillation due 
to the severity of symptoms. Symptoms progressed to 
include night sweats, productive cough, nausea, flu-like 
symptoms and increasing shortness of breath. Nine 
months later he was extensively investigated with no 
diagnosis achieved. This included sputum for acid-fast 
bacteria stain, tuberculosis testing (T-SPOT.TB), multiple 
blood, urine and sputum microbiological samples and 
chest radiograph, all of which were negative.  A computed 
tomography (CT) scan of the chest and abdomen was 
reported as unremarkable.

Symptoms persisted despite broad spectrum antibiotic 
and steroid therapy and the patient was admitted from 
the renal clinic 15 months after BCG instillation, due to 
the patient’s insistence that his symptoms had not abated 
and dated from the BCG treatment. Clinical examination 
revealed normal observations and the respiratory, 
abdominal and cardiac systems were unremarkable.

Investigations demonstrated the haemoglobin to be  
10.4 g/dl, and the C-reactive protein was raised at 40 
mg/l, but the other routine tests were unremarkable. 
Immunological tests were unremarkable and all faecal, 
urine, blood, sputum and bone marrow cultures,  
including blood cultures incubated specifically for BCG, 
yielded no growth.

A CT scan of the abdomen (Figure 1) identified a 5 cm x 
5 cm x 10 cm soft tissue mass affecting the supra-coeliac 
aorta, with an associated aneurysmal dilatation suggestive 
of mycotic aneurysm. Retrospectively, some subtle 
changes were identified at the time of the first scan.
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Figure 1 The patient’s computed tomography scan of the 
abdomen identified a 5 cm x 5 cm x 10 cm soft tissue mass 
(arrow) affecting the supra-coeliac aorta, with an associated 
aneurysmal dilatation suggestive of mycotic aneurysm.  
Note the false lumen within the aneurysm.



Subsequent bone marrow aspirate and trephine biopsy 
revealed interstitial and paratrabecular granulomata with 
caseous necrosis, suggestive of mycobacterial infection. 
Ziehl-Neelsen and Periodic acid-Schiff staining and 
extended incubation of bone marrow cultures 
demonstrated no evidence of acid-fast bacteria or fungi. 

A BCG-induced supra-renal mycotic aortic aneurysm was 
diagnosed. The patient was initiated on anti-mycobacterial 
chemotherapy comprising of rifampicin, isoniazid and 
ethambutol, and this resulted in symptom resolution. Five 
months later a repeat CT abdomen scan revealed a 
substantial increase in size of the aortic aneurysm, now 
measuring 10 cm in diameter and 8 cm longitudinally. At 
surgery an axillo bi-femoral graft was inserted and 
thoraco-laparotomy performed to explore the aneurysm. 
Renal artery involvement meant the repair could not be 
completed and the patient died of aortic aneurysm rupture 
one month later. Unfortunately, aortic aneurysm biopsies 
were not taken and an autopsy was not performed.

Discussion

In this case, suggestive symptoms were temporally 
coincident with intravesical BCG therapy. This, coupled 
with caseating granulomata of the bone marrow, a 
negative tuberculosis test and a mycotic aneurysm, 
makes the diagnosis of ‘BCG-osis’ highly likely, despite 
the lack of definitive microbiological identification. 

Bacillus Calmette-Guérin is a live attenuated strain of 
Mycobacterium bovis that has been used for the treatment 
of superficial transitional cell carcinoma of the bladder 
over the past three decades. Of those presenting with 
bladder cancer 70–80% are superficial transitional cell 
carcinomas (stage Ta–T1 or carcinoma in situ) for which 
standard treatment (transurethral resection followed by 
intravesical BCG immunotherapy) can be adopted. 
Intravesical BCG therapy is an effective prophylaxis in 
reducing the progression, number and frequency of 
tumour reccurrence.1,2

The most common symptoms (<5% of recipients) 
include dysuria, urinary frequency, haematuria, mild 
malaise and low-grade fever. Symptoms typically subside 
within 48 hours; more severe or prolonged cases may 
have a lower dose without reduction in efficacy.2,3 Severe 
side effects are infrequent but include systemic septic or 
hypersensitivity reactions with symptoms of chills, fever, 
hypotension and multi-organ dysfunction. Disseminated 
BCG infection is also reported, including epididymitis, 
hepatitis, pneumonitis and prostatitis.3 

Bacillus Calmette-Guérin-induced mycotic aneurysms 
are rare, with only 15 previously documented cases 
since the introduction of intravesical BCG immunotherapy 
in 1974.4–9 The majority of infections occured within the 
abdominal aorta, three are reported in the femoral 

artery (two with concurrent abdominal aortic aneurysm) 
and one in the popliteal artery. 

Infection from BCG instillation has been classified into early 
(within three months), predominantly hypersensitivity 
reactions, and late presentations (>1 year), usually focal 
infections of the urinary tract.10 Early presentation is 
considered a systemic response to a low-grade pathogen in 
an immunologically competent host, in contrast to late 
presentation in which a reactivation of the infection occurs. 
Infected aneurysms have been reported in both early and 
late presentations. In our case, it is possible that the 
prominence of the underlying immunocompromise and 
lack of early treatment account for the early presentation.

Haematogenous dissemination through the vasa vasorum 
or lymphatic spread in the retroperitoneum following 
instillation is considered a plausible mechanism of 
infection.7 Risk factors pertaining to this are a breach of 
the uroepithelium facilitating microbial entry into the 
blood or lymphatic system. Delaying instillation for 
several weeks following gross haematuria, cystitis, 
catheterisation trauma or transurethral resection of 
bladder tumour are recommended.11

The International Bladder Cancer Group recommends the 
permanent cessation of BCG therapy, plus the institution of 
two or more antimicrobial agents (fluoroquinolones, 
isoniazid, rifampicin), if high-grade fever persists (>38.5°C 
for >48 hours). 11 In severe systemic BCG reactions, a 
discontinuation of BCG therapy, initiation of high-dose 
fluoroquinolones and corticosteroids (based on animal 
models) and daily isoniazid, rifampicin and ethambutol 
for a duration of six months are advised. Bacillus 
Calmette-Guérin is not responsive to pyrazinamide.

For the treatment of the aneurysm, surgical intervention 
was adopted in all 16 aortic aneurysmal cases (including 
the present case), with concomitant anti-mycobacterial 
treatment implemented in 11 cases. Three deaths occurred, 
of which two cases failed to receive anti-mycobacterial 
treatment. The third case, presented here, received 
delayed treatment, but a more favourable outcome may 
have been achieved had treatment commenced earlier. 
According to Harding et al.,7 the mean delay from BCG 
administration to treatment is at least 23 months, 
demonstrating a clear need for greater awareness of this 
treatable, serious, iatrogenic condition. 

Conclusion

In conclusion, intravesical BCG immunotherapy can be 
associated with systemic complications, including mycotic 
aneurysms. A high index of suspicion for disseminated 
BCG, including mycotic aneurysm, plus early instigation 
of anti-mycobacterial drugs and aneurysmal surgical 
repair is required in patients presenting with symptoms 
following intravesical BCG therapy. 

A complication of Bacillus Calmette-Guérin instillation
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