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Case Report

Introduction

Disseminated Mycobacterium bovis is a rare complication of 
intravesical Bacille Calmette-Guerin (BCG) immunotherapy. 
This phenomenon is most often associated with pulmonary and 
hepatic involvement, though a variety of other organs can be 
involved as well. The 2 pulmonary complications are pneumo-
nitis and miliary dissemination, which combined occur in less 
than 0.5% of intravesical BCG immunotherapy complications.1 
Either pulmonary complication can occur at any point during 
therapy with case reviews showing a mean of 8.3 instillations 
before dissemination with a range of 3 to 16 instillations.2

Symptoms typically include acute or subacute onset of 
fever, malaise, weight loss, cough, and dyspnea.3 Risk factors 
include active urinary tract infections, genitourinary trauma, 
or hematuria in immunocompetent hosts. Administration  
of intravesical BCG stimulates a localized antitumor effect 
through patient’s cell-mediated immunity. As such, any 
patient with a defect in this pathway is at risk for dissemina-
tion. Immunosuppressed patients are at higher risk as well, 
and it is a relative contraindication to intravesical therapy.3

Chest imaging findings typically show diffuse micronodu-
lar pattern or interstitial disease, and bronchoalveolar lavage 
(BAL) samples are rarely positive for acid-fast bacilli by 
smear or culture.4 If transbronchial or other lung biopsies are 
obtained, noncaseating granulomas are often seen. We describe 
the case of a patient who developed disseminated BCG due to 
bladder instillations and was successfully treated despite liver 
involvement.

Case Description

A 56-year-old man presents to clinic with 4 weeks of night 
sweats, fevers, 10-pound weight loss, and progressive 

dyspnea. He denies cough, hemoptysis, rash, or arthralgias. 
He has a 2-pack year smoking history as a teenager, drinks 
approximately 15 alcoholic beverages per week, and denies 
any illicit drug use. He denies tuberculosis risk factors or 
exposure to farm soil. His past medical history is notable for 
bladder cancer, treated with transurethral resection of bladder 
tumor 2 years prior. He subsequently was started on BCG 
immunotherapy 1 year prior, tolerating 15 instillations with-
out complications. His last installation was 2 weeks prior to 
the onset of the aforementioned symptoms. His vitals are all 
within normal limits. His physical examination reveals dif-
fuse alveolar breath sounds with no adventitious sounds. The 
remainder of his examination is normal. Chest X-ray shows a 
diffuse nodular pattern, and subsequent computed tomogra-
phy (CT) scan shows innumerable, small, dense nodules 
throughout all lobes without notable hilar or mediastinal 
lymphadenopathy (Figure 1). Laboratory testing shows a 
mixed hepatocellular/cholestatic transaminitis with alkaline 
phosphatase 271 U/L (normal 35-115 U/L), aspartate 
aminotransferase 100 U/L (normal 15-43 U/L), and alanine 
aminotransferase 179 U/L (normal 6-63 U/L; Table 1). 
Interferon-γ (IFN-γ) release assay is negative; however, a 
purified protein derivative (PPD) is measured as 10 mm. 
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Abstract
A 56-year-old man presented with subacute night sweats, fever, and weight loss with worsening dyspnea. Computed 
tomography (CT) scan demonstrated miliary pattern of nodules evenly distributed throughout all lung fields. Given the 
patient’s CT findings and temporal association with Bacille Calmette-Guerin (BCG) immunotherapy for bladder cancer, the 
patient was diagnosed with disseminated Mycobacterium bovis secondary to BCG bladder instillations.
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Coccidioides serologies are positive immunoglobulin M 
(IgM) by immunodiffusion, but negative by complement fix-
ation. CT and ultrasound imaging of the liver do not show 
abnormalities. Bronchoscopy with BAL of the right middle 
lobe reveal a lymphocytic preponderance of white blood cells 
(475 cells/mm3 with 70% lymphocytes; normal: <1% lym-
phocytes and >95% macrophages) and negative bacterial, 
fungal, and mycobacterial cultures. Transbronchial biopsies 
of the right lower lobe reveal noncaseating granulomas with 
negative acid-fast bacilli and fungal stains. After the diagno-
sis of disseminated Mycobacterium bovis was made based on 
imaging and clinical findings, the patient immediately started 
on rifampin, isoniazid, and ethambutol. Bronchoscopy was 
performed after coccidioidomycosis IgM positivity was dem-
onstrated. BAL gram stain showed no spherules, and fungal 
cultures were negative. After 3 months of triple therapy, his 
symptoms, transaminitis, and pulmonary findings completely 
resolved.

Discussion

Disseminated M bovis is a rare but described complication of 
BCG bladder installation. Patients given the intradermal 

BCG vaccine are well known to have false-positive tubercu-
lin skin test (TST) reactions. The typical administered dose 
for the intradermal vaccine is 0.05 to 0.1 mg; however, the 
intravesical dose is considerably higher at 81 mg given in 
multiple weekly doses. Bladder instillation has an observed 
TST conversion rate of 65% to 68%. IFN-γ T-cell-based 
assays target Mycobacterium tuberculosis proteins CFP-10 
and ESAT-6, which are not present in the BCG vaccine. This 
assay was created to improve specificity testing for presumed 
M tuberculosis. Thus, a positive TST and negative IFN-γ test 
significantly increases the likelihood of disseminated BCG 
over miliary tuberculous infection. Overall, the diagnosis is 
clinically made with supporting laboratory, TST, and imag-
ing results.5

The vaccine’s origins are like that of the smallpox vaccine 
by Edward Jenner who used the less virulent Vaccinia virus 
to create protective antibodies to the highly virulent Variola 
virus. After Robert Koch differentiated M bovis from M 
tuberculosis, a 19th century attempt was made in Italy to cre-
ate protective antibodies to M tuberculosis through inocula-
tion with M bovis. This was met with significant patient 
death as the M bovis strains were still highly virulent. This 
changed with Albert Calmette and Camille Guerin who 

Figure 1. CT chest findids of miliary nodular pattern diffusely in all lung fields.

Table 1. Pertinent hepatic serum levels from initiation of anti-mycobacterial therapy (day 0) on through the completion of treatment 
(4 months).

Laboratory value (normal range) Day 0 2 weeks 4 weeks 8 weeks 4 months

Alkaline phosphatase (35-115 U/L) 271 U/L 192 145 86 56
Aspartate aminotransferase (15-43 U/L) 100 U/L 54 44 35 32
Alanine aminotransferase (6-63 U/L) 179 U/L 107 107 41 30
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created an avirulent strain of M bovis through 230 growth 
cycles on glycerinated bile potato medium.2

A variety of different strains have been produced around 
the world for region-specific vaccination programs, though 
nearly all substrains in use today originated from the Calmette 
laboratory in the 1920s.6 Of note, these strains of M bovis are 
intrinsically resistant to pyrazinamide. Nearly all strains are 
susceptible to other first-line antimycobacterial therapies—
rifampin, rifabutin, and ethambutol. As such, a 3-drug 
combination of any first-line antimycobacterial drugs or 
fluoroquinolone with the exception of pyrazinamide is suf-
ficient with courses varying from 3 to 9 months depending 
on the clinical course. Outcomes with treatment are gener-
ally good with few deaths reported, as long as treatment is 
initiated in a timely manner.7

The positive coccidiomycosis IgM was likely a false posi-
tive as the patient lacked a clear exposure aside from living 
at the outside edge of the endemic range of the fungus. 
Furthermore, his clinical presentation was more consistent 
with disseminated M bovis. False-positive coccidioidomyco-
sis IgM has been reported to be in the range of 13.5% depend-
ing on the titer cutoff used.8 The Infectious Disease Society 
of America recommends only treating positive serologies in 
the presence of disabling symptoms due to large amount of 
self-resolution.9

This is a case of disseminated M bovis due to BCG blad-
der installation. Despite liver involvement, liver function 
tests improved despite administration of medications with 
potential hepatotoxic side effects.
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