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ABSTRACT
Intravesical instillation of Bacillus-Calmette-Guerin (BCG), a live-attenuated-strain ofMycobacterium
bovis, is an established treatment for superficial bladder carcinoma. Although generally well
tolerated, 1/15,000 patients can develop life-threatening disseminated-BCG-infection typically
soon after the procedure, a condition colloquially termed BCG-osis. Side-effects of intravesical
BCG instillation including fever, chills, fatigue are common but BCG-osis is rare and severe, often-
times requiring intensive care unit admission and triple anti-TB-therapy as in this case. It is therefore
important for clinicians to recognize this possibility as the absence of specific signs and symptoms,
coupled with the fastidious nature of the Mycobacteria, pose a diagnostic dilemma in the acute
setting. Our case highlights this potential rare iatrogenic side effect of intravesical BCG treatment
and the risk associated with non-treatment of BCG-osis.
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1. Introduction

Bacille Calmette Guérin (BCG) is a live-attenuated
Mycobacterium bovis bacillus originally used for vacci-
nation against tuberculosis. Its use in the management
of vesical cancer has grown over the years after Morale
et al. published the first case in 1976 [1]. BCG immu-
notherapy for non-invasive (superficial) bladder cancer
is a standard adjuvant treatment for bladder cancer
following transurethral resection of bladder tumor
(TURBT) to minimize its recurrence and progression
[2,3]. However, despite its effectiveness and safety,
about 5% of patients still experience adverse effects
such as pneumonitis, hepatitis and sepsis [4–6]. We
present a patient with the rare complication of dissemi-
nated BCG sepsis following intravesical BCG therapy.

2. Case presentation

A 78-year-old man with high-grade T1 urothelial carci-
noma status post-transurethral resection of bladder
tumor who had been on once-weekly intravesical BCG
instillation for 2 months presented to the emergency
room (ER) with fever, rigors and altered mental sta-
tus.111111 He also reported shortness of breath but
denied cough or chest pain. He had no urinary or gastro-
intestinal symptoms. He had his most recent BCG instil-
lation done the day before the index presentation. Vital
signs revealed a temperature of 102.8 F, pulse rate of 92/
min, respiratory rate of 40/min and blood pressure 78/
45mmHgwith oxygen saturation of 93% on ambient air.

On physical examination, he appeared toxic, dehydrated
and in respiratory distress. Chest examination revealed
asymmetric chest expansion with dullness to percussion,
decreased tactile fremitus on the left side with reduced air
entry on auscultation. The cardiovascular examination
was however unremarkable.

2.1. Investigations

Complete blood count revealed marked leukocytosis
with a white cell count of 27,200/microliter (Normal
4,800–12,000/microliter) and hemoglobin of 11.5 g/dL
(Normal 14.0–17.5 g/dL). Lactate was markedly elevated
at 7.8 meq/L (Normal 0.6–1.4 meq/L) and arterial blood
gas revealed high anion gap metabolic acidosis. Basic
metabolic panel revealed creatinine of 2.31 mg/dL from
normal baseline (Normal 0.6–1.3 mg/dL) and blood urea
nitrogen of 28 mg/dL (Normal 7–25 mg/dL). Sputum
culture with gram stain showed normal oral flora.
Urinary streptococcal and legionella antigens were nega-
tive. Chest X-ray on admission revealed left basilar pneu-
monia with small left pleural effusion. CT head showed
no acute intracranial abnormalities. The preliminary
blood culture result was negative for any micro-
organisms.

2.2. Treatment

Due to altered mental status with increased work of
breathing and acute hypoxemic respiratory failure,
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patient was intubated and placed on ventilation in the
medical intensive care unit. He was commenced on
vasopressors and intravenous Vancomycin and
Piperacillin-Tazobactam for septic shock thought to
be secondary to community-acquired pneumonia and
possible urinary tract infection. Despite the completion
of several courses of broad-spectrum antibiotics, he
continued to have low-grade pyrexia and failed to
improve clinically. Suspicion for rarer etiologies such
as systemic BCG dissemination began to grow and
blood cultures for acid-fast bacilli initially obtained on
admission returned positive for acid-fast bacilli, speci-
fically Mycobacteria bovis in the two sets of samples
thus confirming our suspicion. Broad-spectrum anti-
biotics were immediately discontinued, and he was
commenced on triple therapy with Isoniazid 300 mg
daily, Ethambutol 1600 mg daily and Rifampicin 30 mg
daily. He improved clinically and was discharged 5 days
later to complete 2 months of triple therapy with
Isoniazid, Rifampicin and Ethambutol followed by
4 months of maintenance therapy with Rifampicin
and Isoniazid. He was planned to return for follow up
with the infectious disease team.

3. Discussion

The mechanism by which BCG exerts its antitumor
property is not completely understood. However,
studies suggest a local immune response to the
Mycobacterium complex in immune-competent indi-
viduals. The inflammatory response mediated by
macrophages and T-Helper cells increases pro-
inflammatory cytokines and expression of adhesion
molecules on the bladder tumor cells which are
believed to be responsible for its antitumor effect
[7]. The Mycobacterium bacillus is also known to
attach to specialized fibronectin protein in the blad-
der which aids its internalization into the tumor cells,
thereby producing structural changes and expression
of surface molecules on tumor cells with consequent
cytokines and direct cell-to-cell cytotoxicity [8].

Intravesical BCG treatment is relatively safe but not
without occasional complications. Local complications
are by far more common and account for about 62.8%
of cases, with BCG-induced cystitis being the common-
est [9]. Frequency and dysuria, macroscopic hematuria,
bladder contracture, ureteral obstruction, prostatitis
and epididymo-orchitis can all occur [10]. Rarely, ser-
ious systemic complications can arise in the form of
sepsis, pneumonitis, granulomatous hepatitis, reactive
arthritis and even death from disseminated BCG can
arise in less than 5% of cases [5,11]. These complica-
tions may be classified as early or late depending on the
timing from intravesical instillation. Early complica-
tions present within 3 months while late complications
occur after 3 months [12].

The risk of BCG sepsis increases in the presence of
traumatic catheterization, macroscopic hematuria,
urinary tract infection, instillation within 30 days of
TURBT, and concomitant use of immunosuppressive
therapy [10,13]. The majority of these factors represent
a breach of the urothelial barrier enhancing hemato-
genous spread and dissemination of the Mycobacteria.
BCG sepsis can occur acutely following intravesical
instillation but more commonly are cases of sepsis
several weeks to months where suspicion of BCG as
the culprit is less likely and this tends to delay diagnosis.
This is unsurprising as studies have shown the persis-
tence of acid fast Mycobacteria in urine and bladder of
patients up to 16.5 months after completing intravesical
instillations of BCG [14]. Typical symptoms of BCG
sepsis are not different from sepsis due to other causes.
High-grade pyrexia, chills and rigors, altered mental
state, respiratory distress, hypotension, coagulopathy
and jaundice can be seen in these patients [15].
Although no standard guidelines exist for the manage-
ment of BCG sepsis, the trial of antimycobacterial ther-
apy should be initiated once it is suspected and should
be continued for 3–6 months. It is also reasonable to
suspend further courses of intra-vesical BCG therapy.
Systemic steroid therapy has shown to be of benefit and
should be used in conjunction with antituberculosis
therapy followed by gradual tapering [16].

4. Learning points

– High index of suspicion is required for the diag-
nosis of BCG related sepsis.

– Negative blood cultures should not be used to
exclude diagnosis since this is only positive in
about 41% of cases.

– Anti-mycobacterial therapy should be com-
menced as soon as the diagnosis is suspected.
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