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ABSTRACT

We report a case of mechanical mitral valve endocarditis associated with miliary disseminated bacillus Calmette-Guerin (BCG) infection 

following intravesical instillations for minimally invasive bladder cancer in a 65-year-old man. The diagnosis was established by 

echocardiographic evidence of vegetation on the prosthetic mitral valve, miliary lesions in the lungs and evidence of bloodstream infection 

sustained by Mycobacterium. We successfully treated the patient with the classical regimen of quadruple antituberculous therapy.

LEARNING POINTS

•	 To consider endocarditis as an extra-pulmonary manifestation of Mycobacterium bovis infection, especially in the presence of predisposing 

heart conditions and risk factors.

•	 To be careful of drug interactions among warfarin, rifampin and amiodarone.
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CASE DESCRIPTION

We present a case of a 65-year-old Caucasian man who was admitted to the Emergency Department in May 2020 for the appearance of 

diffuse arthromyalgia and fever up to 39.2°C [102.56°F] the day after intravesical instillation of BCG. On presentation, the patient was 

febrile, he had tachycardia (HR 120 bpm), tachypnoea (respiratory rate 22/minute) and mild hypotension (BP 100/70 mmHg). He denied 

other relevant symptoms. The physical examination revealed heart murmur on the heart apex and scattered crackles on chest auscultation. 

The ECG showed AF rhythm with complete left bundle block. The chest x-ray showed multiple peripheral areas of dense air-space opacity 

and hazy shadow on the lung fields with pleural effusion (Fig. 1). Bedside point-of-care ultrasonography showed reduced collapsibility of the 

inferior vena cava, mild bilateral pleural effusion, diffuse and asymmetric B-lines on lung examination and suspect vegetation on the mitral 

valve. The most relevant blood tests are reported in Table 1. A nasopharyngeal swab for SARS-CoV-2 was negative. 

The patient had a history of minimally invasive bladder cancer (T1N0M0) treated with transurethral resection followed by multiple (16) 

intravesical instillations of BCG from December 2019 to May 2020. His medical history was notable for post-rheumatic valvular heart 

disease with replacement of the aortic and mitral valves with mechanical prostheses in 2005, chronic heart failure (NYHA class II), permanent 

atrial fibrillation, complete left bundle branch block, previous transient ischaemic attack in 2012 and stage 1 chronic obstructive pulmonary 

disease. 
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Figure 1. A) Lung ultrasound, B) lung parenchyma 3D CT 

reconstruction, C) chest x-ray, D) chest CT lung window (coronal) 

(Udine Hospital, July 2020)

His home therapy consisted of warfarin 5 mg according to INR (usually 3.75 mg), amiodarone 200 mg, furosemide 25 mg, pantoprazole 20 

mg, metoprolol 50 mg and delorazepam 20 drops per day. 

Based on clinical presentation, laboratory and instrumental findings at the bedside we made the diagnosis of sepsis with concurrent 

worsening of heart failure. Endocarditis was suspected with the patient having fever, a predisposing heart condition, heart murmur and 

evidence of mitral vegetation not previously known from bedside cardiac ultrasound. We focused on the most plausible aetiologies of a 

valvular vegetation: infection sustained by common pathogens or thrombus. 

Laboratory Test Value Laboratory Reference Ranges

White blood cells 4.00×103/μl 4.00–11.00

Red blood cells 3.99×106/μl 4.60–5.60

Haemoglobin 12.3 g/dl 14.0–18.0 

Platelets 95,000×103/μl 150–400 

Creatinine 1.25 mg/dl 0.67–1.17

C-reactive protein (CRP) 91.57 mg/l 0.00–5.00 

Procalcitonin (PCT) 5.71 ng/ml <0.10

Brain natriuretic peptide (BNP) 4,066 pg/ml 2–100

High-sensitivity cardiac troponin (hs-TnI) 202.9 ng/l <78.5

Arterial blood gas (ABG)
pH 7.52, pCO2 28 mmHg, pO2 65 mmHg, 

FiO2 21%, HCO3 25.6 mmol/l, 
Lac 1.4 mmol/l 

 
Table 1. The most relevant blood 

test results on presentation
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Before starting empirical broad-spectrum antibacterial therapy (daptomycin and piperacillin-tazobactam plus amikacin) multiple 

bacteriological specimens were collected for culture. Blood culture (8 sets) and urine cultures were always negative for common pathogens.

The patient was started on antituberculous treatment (isoniazid, rifampin, pyrazinamide and ethambutol combination) combined with 

methylprednisolone 60 mg for 5 days. We reported some complexities during the 8 weeks of hospitalization: first, the mitral valve vegetation 

could not be removed with cardiac open surgery or minimally invasive thoracic surgery due to the disadvantageous risk/benefit ratio (ASA 

4). Second, we reported 2 close episodes of symptomatic rapid ventricular response atrial fibrillation with subsequent pulmonary oedema. 

Therapeutic drug monitoring revealed an amiodarone plasma concentration below the therapeutic range. No recurrence of symptoms was 

observed after dose adjustments of amiodarone based on serum concentrations. Third, it was difficult to manage anticoagulant therapy and 

eventually we needed to almost quadruple the usual dosage of warfarin (from 3.75 to 12.5 mg/day) to maintain the target INR range (2.5 to 

3.5). 

The patient was eventually discharged in early July 2020 in good clinical condition, with an echocardiographic follow-up schedule and with 

a 4-month combination of isoniazid and rifampin therapy. 

Methods and Procedures

Transthoracic and transoesophageal echocardiograms confirmed the diagnosis of endocarditis, showing a mitral valve vegetation (16 mm × 

7 mm or 0.63 in × 0.27 in) partially attached to the ventricular side of the posterior cusp with no perivalvular regurgitation (Fig. 2). Chest CT 

and lung parenchyma 3D CT reconstruction revealed diffuse miliary pulmonary microgranules (Fig. 1), bilateral pleural effusion and several 

small mediastinal and aortocaval lymph nodes. 

.

Based on the CT findings and the temporal connection with the BCG bladder instillations, we suspected haematogenous spread of BCG 

eventually confirmed by positive polymerase chain reaction testing for the Mycobacterium tuberculosis complex in blood samples. Upon 

further analysis, the patient did not have a history of tuberculosis; the interferon-gamma release assay (IGRA) and Mantoux test were 

negative; sputum culture was also negative for mycobacterial species. The patient was HIV-negative. Three weeks later we received 

microbiological confirmation that the blood culture was positive for Mycobacterium bovis sp. 

Figure 2. Transthoracic echocardiography (Department of Cardiac 

Sciences, Cardiology, Udine Hospital, July 2020)
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No complications were reported at the 30-day follow-up and at the 3-month follow-up.

In conclusion, this case is interesting because of both the atypical clinical presentation and its management complexity. Certainly, a biopsy 

would have been interesting for confirmatory histological diagnosis of Mycobacterium bovis endocarditis in a disseminated mycobacterial 

disease scenario. 

DISCUSSION 

Complications of BCG infection have been reported with an incidence of 10–15%. The complications can be mild, such as irritative bladder 

symptoms, weakness and fever or, in rare instances, severe, causing disseminated disease with miliary pneumonitis, granulomatous 

hepatitis, soft tissue infections, bone marrow involvement and life-threatening sepsis[1-3]. Very few cases of Mycobacterium bovis BCG 

endocarditis have been previously reported in the scientific literature. To our knowledge, ours is the third case reported. The first case 

was 1 of an 85-year-old man with a history of bladder cancer treated with transurethral resection and intravesical instillations of BCG[4] 

who was hospitalized complaining of fever, asthenia and weight loss. A transoesophageal echocardiogram showed a vegetation on the 

bicuspid aortic valve, suggesting infectious endocarditis. Acid-fast bacilli were found in blood, sputum and stool samples. Cultures of these 

3 types of sample were negative for common bacteria but were positive for BCG. The patient’s general condition soon became unstable 

and he died 2 weeks later. The second case was 1 of an 86-year-old male who developed aortic blood culture-negative endocarditis (BCNE) 

following intravesical BCG instillations for bladder cancer but specific blood cultures for mycobacteria in Middlebrook liquid medium then 

identified Mycobacterium bovis[5]. Moreover, we cite the retrospective study of Pérez-Jacoiste Asín et al.[8], which included 256 patients 

treated with intravesical BCG during a 6-year period. They reported disseminated infection as the most common manifestation in 97 

cases. Specifically, complications were miliary tuberculosis in 71 cases, fever in 19 and sepsis in 7, as occurred in our case. Pérez-Jacoiste 

Asín et al.[8] had 19 cases of vascular complications due to haematogenous spread of BCG. They referred to forms of mycotic aneurysm or 

infection of prosthetic vascular grafts while we reported infection of a prosthetic heart valve. In fact, our case seems to be the first report 

of Mycobacterium bovis BCG endocarditis in a mechanical valve in a disseminated mycobacterial disease scenario. Our patient responded to 

therapy and no complications have been reported during follow-up. We started antituberculous therapy early, on the basis of high clinical 

suspicion and a positive TB-PCR test for the blood sample, without waiting for specific cultural confirmation of tuberculosis that could have 

delayed treatment, and perhaps worsened the outcome. An additional noteworthy aspect to mention concerns the drug interaction we 

reported among warfarin, rifampin and amiodarone. As is well known in the literature[6], the concomitant administration of warfarin and 

rifampin resulted in the need for an unusually high maintenance dose of warfarin in order to obtain a therapeutic effect. Likewise, the drug-

drug interaction between amiodarone and rifampin is well known. The long half-life of amiodarone and its active metabolite in combination 

with the late onset and offset of cytochrome P4503A (CYP3A4) induction by rifampin makes this a challenging drug-drug interaction to 

address in clinical practice[7]. Its complexity, both clinical and pharmacokinetic, can be managed by dose adjustments of amiodarone based 

on serum concentrations.
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