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Abstract: Mycobacterium chimaera (M. chimaera) can cause disseminated 

infection and Infective Endocarditis (IE) in patients with previous cardiac surgery. 

M. chimaera is acquired during cardiopulmonary bypass via bioaerosols emitted 

from contaminated heater-cooler units water systems. M. chimaera infections can 

cause pneumonia, especially in patients with underlying chronic pulmonary diseases 

like cystic fibrosis and Chronic Obstructive Pulmonary Disease (COPD), 

cardiovascular manifestations and disseminated mycobacterial infection. The 

prognosis is extremely poor and early diagnosis and treatment are decisive to avoid 

fatality. Nevertheless, an early diagnosis is difficult due to intermittent bacteremia 

and normal echocardiography and it requires a high index of suspicion. An early use 

of FDG PET/CT could improve an accurate diagnosis and reduce morbidity and 

mortality. We report an illustrative case of a M. chimaera IE with disseminated 

infection in a patient suffering from COPD who underwent heart surgery. 
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Introduction 

Mycobacterium chimaera (M. chimaera) is a non-

tuberculous mycobacterium of the Mycobacterium avium 

complex (Tortoli et al., 2004). It was first described in 

2004 as a cause of respiratory infection in patients with 

Chronic Obstructive Pulmonary Disease (COPD) and 

disseminated infection in immunocompromised patients 

(Bills et al., 2009). In 2011, it was associated with 

disseminated infection and Infective Endocarditis (IE) in 

patients with previous history of cardiovascular surgery 

with Extracorporeal Circulation (EC) (Achermann et al., 

2013). Heater-cooler units are an essential part of EC 

because they help keep a patient’s circulating blood at a 

specific temperature during the procedure. Some 

LivaNova 3T heater-cooler devices (Livanova, Saluggia, 

Italy), used during many open-heart surgeries, might have 

been contaminated during manufacturing, which could 

put patients at risk for the infection (Haller et al., 2016; 

van Ingen et al., 2017). Although water from the device is 

not intended to contact the patient directly, given its 

capacity to form biofilms and under certain 

circumstances, due to fluid leakage and/or 

aerosolization, M. chimaera could reach a patient’s 

surgical site (Sommerstein et al., 2016). Clinical 

manifestations can take months to appear after the 

cardiac surgery and they usually present as unspecific 

symptoms such as weight loss, asthenia, fever or night 

sweats (Scriven et al., 2018; Marra et al., 2017). The 

delay in diagnosis and treatment has an impact on 

morbidity and mortality due to systemic involvement.  

We present a case of disseminated disease and IE due 

to M. chimaera in a patient with prior aortic valve 

replacement with a sutureless Perceval S (Livanova, 

Saluggia, Italy) valve. This new prosthesis is formed by 

three sheets of bovine pericardium, mounted on a flexible 

external nitinol stent. Its use has been rapidly widespread 

thanks to its ease of implantation and its favourable 

hemodynamic profile. Its special design produces that 

clinical and echocardiographic presentation of IE in this 

type of prosthesis has some special characteristics that are 

also manifested in this report. 

Case Presentation 

It is a 72-year-old male patient, with previous COPD, 

Obstructive Sleep Apnea Syndrome (OSAS), pulmonary 

hypertension and mild right ventricular dysfunction. Due 

to symptomatic severe aortic stenosis and significant 

disease of the Left Anterior Descending (LAD) coronary 

artery, in July 2016 underwent aortic valve replacement 

with a Perceval S bioprosthesis and left internal mammary 

artery to LAD coronary bypass graft. Ten days after 

surgery, a DDD pacemaker was implanted due to 

complete atrioventricular block (Fig. 1).  
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In December 2016, the patient was hospitalized for 

prolonged fever with shivering, headache and abdominal 

discomfort. At physical examination, a systolic murmur 

and hepatomegaly were observed and laboratory tests 

showed increased C-Reactive Protein (CRP). Urine, 

sputum and blood cultures were taken and empiric 

antibiotics with vancomycin and gentamicin were 

administered on suspicion of IE. A Transthoracic 

(TTE) and Transesophageal (TEE) echocardiogram 

showed a normally functioning aortic bioprosthesis 

without images of vegetations or periannular 

complications. However, due to clinical suspicion of 

IE, a [18F]-Fluorodeoxyglucose Positron Emission 

Tomography combined with Computed Tomography 

(FDG PET/CT) was performed. Focal fixation of FDG 

in the annulus of the aortic bioprosthesis was observed, 

mainly below the right coronary sinus, without evidence 

of pacemaker infection (Fig. 2a). The patient presented 

hepatomegaly associated with pancytopenia and after 

an inconclusive bone marrow biopsy and a normal 

fibrogastroscopy, a liver biopsy was performed. 

Results demonstrated a granulomatous hepatitis 

suggestive of tuberculosis or sarcoidosis. Based on 

these findings, empirical treatment for tuberculosis was 

initiated with clinical and analytic improvement. Two 

weeks later, M. chimaera was identified in urine, 

sputum and blood cultures, using Löwenstein-Jensen 

agar Medium. The patient was discharged home with 

rifampicin (600 mg orally once daily), clarithromycin 

(500 mg orally twice daily) and ethambutol (800 mg 

orally twice daily) with the diagnosis of disseminated 

disease and IE due to M. chimaera. 

 

 
 

Fig. 1: It summarizes the sequence of medical events, diagnostic methods and therapeutic actions 
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 (b) 

 
Fig. 2: (a) An early PET/CT showed focal fixation of FDG in the annulus of the aortic bioprosthesis, mainly bellow the right coronary sinus 

(b) A posterior PET/CT confirmed morph metabolic progression with respect to the previous study, with fixation of FDG in 

the posterior annulus in continuity with anterior mitral valve leaflet, compatible with periaortic abscess 

 

In July 2017, the patient was re-hospitalized because 

of febrile syndrome and dissociated cholestasis. A TEE 

showed an heterogenous image at the posterior annulus in 

continuity with anterior mitral valve leaflet, compatible 

with periaortic abscess. A new FDG PET/CT scan was 

performed and confirmed morphologic and metabolic 

progression with respect to the previous study, without 

evidence of pacemaker infection (Image 1b). Decision for 

surgical re-intervention was made. Aortic bioprosthesis 

and pacemaker were both removed and a new Perceval S 

prosthesis and an epicardial electrocatheter were 

implanted. Prosthetic valve cultures were negative, as well as 

blood cultures perfomed during hospitalization. The patient 

was discharged home with clarithromycin (500 mg orally 

once daily), clofazimine (100 mg orally once daily) and 

ethambutol (400 mg orally three times daily).  

In November 2017, the patient was hospitalized 

because of fever and alteration of liver biochemistry. 

Another liver biopsy was indicated. Histopathological study 

revealed acute granulomatous hepatitis with hepatocyte 

ballooning, findings consistent with both toxicity and 

infection. Cultures were negative for M. chimaera, which 

suggests that liver alteration was in part of pharmacological 

cause. A sputum culture was positive for Aeromonas spp., so 

ceftriaxone was added in the treatment. 

Two months later, the patient was again re-admitted to 

hospital due to NYHA III functional class, orthopnea, 

edema and abdominal distention. A TTE confirmed 

severe right ventricular dysfunction, severe tricuspid 

regurgitation and severe pulmonary hypertension and an 

abdominal echography, abundant free intra-abdominal 

fluid. Despite intense depletive treatment and repeated 

paracentesis, the patient persisted with edema and ascites 

and finally he suffered a cardiorespiratory arrest due to 

asystole, from which, unfortunately, he could not recover. 

Discussion  

This case reflects the diagnostic difficulty of systemic 

infections caused by M. chimaera. It results from various 

factors: Symptoms may take months or years to appear 

after extracorporeal surgery, clinical presentation is 

almost always nonspecific and of subacute onset, physical 

examination does not show specific findings, bacteremia 

is usually intermittent and there is a low yield of tissue 

culture positivity early in the infection (Kasperbauer and 

Daley, 2019). Furthermore M. chimaera is slow growing 

and even with specific culture methods, detection may 

take between 2 and 8 weeks. Given that symptoms of 

infection can take a long time to develop and they are 

often general and nonspecific, M. chimaera infection is 

not usually considered as the first possibility, which 

causes that its diagnostic can be delayed, making these 

infections more difficult to treat. Delayed diagnosis can 

result in more widespread disease. Its suspicion is 

mandatory in a patient with history of surgery requiring 

cardiopulmonary bypass in the five years prior to the onset 

of symptoms of infection and any of the following clinical 

criteria: Prosthetic valve endocarditis, prosthetic vascular 

graft infection, sternotomy wound infection, mediastinitis 

or manifestation of disseminated infection including 

embolic and immunologic manifestations, e.g. 

splenomegaly, arthritis, osteomyelitis, bone marrow 

involvement with cytopenia, chorioretinitis, lung 

involvement, hepatitis, nephritis or myocarditis (Casalta, 

2015; Hasse et al., 2020). 
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In relation to diagnostic imaging tests, TTE or TEE 

diagnostic criteria in prosthetic IE have shown low 

sensitivity. Therefore, in case of possible IE according to 

traditional criteria but with high clinical suspicion, the 

latest guidelines recommend the use of FDG PET/CT in 

the diagnosis. Furthermore, this technique gives us 

information about possible complications of IE, such as 

perivalvular extension or systemic embolism. It can also be 

employed to monitor response to antimicrobial treatment in 

patients with established IE (Habib et al., 2015). 

On the other hand, this patient presented a prosthetic 

IE on a sutureless Perceval S prosthesis. Its clinical and 

echocardiographic presentation is characterised by the 

absence of structural dysfunction and periprosthetic leak 

and the highest frequency of periannular complications. It 

could be due to the radial force exerted by the nitinol stent, 

which keeps the prosthetic ring in close contact with the 

native valve ring. This specific presentation form also 

makes the echocardiographic diagnosis of IE on Perceval 

prosthesis more difficult, so in this scenario, FDG 

PET/CT can be the definitive diagnostic tool. 

Regarding to the treatment of M. chimaera disease, the 

use of clarithromycin or azithromycin, rifabutin or 

rifampicin and ethambutol, with the possibility of adding 

an intravenous aminoglycoside (amikacin) or a 

fluoroquinolone (moxifloxacin) are currently the 

preferred combinations (Campins et al., 2019). Due to the 

capacity of M. chimaera to construct biofilms, as well as 

the difficulty to negativise cultures despite prolonged 

antibiotic treatment, an aggressive and early surgical 

intervention removing and replacing prosthetic material is 

of great importance and may represent the only option of 

cure in these patients (Scriven et al., 2018).  

Future areas of research should be focused on device 

safety and collaborative discussions between medical 

device manufacturers, engineers and hospital 

epidemiology experts should be needed as new heater-

cooler units are designed (Hasse et al., 2020). On the other 

hand, we think that multicentre registers providing data on 

epidemiology, clinical manifestations, treatment and 

outcomes would help to direct diagnosis and management 

of M. Chimaera infections. 

Conclusion 

IE and disseminated infection due to M. chimaera in 

patients with previous cardiac surgery have a high 

morbidity and mortality. Regardless our limited 

experience with a single case, we want to highlight the 

importance of an early diagnosis to obtain better clinical 

results. To avoid delays in the diagnosis and treatment of 

the disease, an early FDG PET/CT may be performed, 

given that echocardiographic findings have low 

sensibility. A combined approach with antibiotherapy and 

early and aggressive surgical removal of all prosthetic 

matherial is essential to reduce fatality. 
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