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Summary
A 62-year-old man was admitted to the emergency 
department due to fever and acute heart failure. A 
transthoracic echocardiogram revealed severe aortic 
valve obstruction. He was an hepatic transplant recipient 
and was medicated with everolimus. He underwent 
mitral and aortic valve replacement with prosthetic 
valves 4 years ago. Due to his medical background, 
therapy and clinical presentation, empirical therapy for 
infective endocarditis was started. Transoesophageal 
echocardiogram showed severe aortic valve regurgitation 
but no other findings suggestive of endocarditis. 
Computed tomography (CT) revealed pulmonary 
infiltrates compatible with infection and no evidence 
of septic embolisation. Multiple sets of blood cultures 
were negative. Proteus mirabilis was isolated in 
bronchial lavage and antibiotic therapy was adjusted. 
The patient underwent aortic valve replacement, with 
no macroscopic findings suggestive of endocarditis. P. 
mirabilis was isolated in the surgically removed valve. 
Dual antibiotic therapy was successfully administered for 
6 weeks.

BaCkground
Infective endocarditis is an uncommon and serious 
condition. Its precise incidence is difficult to ascer-
tain due to the use of different definitions over time1 
and distinct epidemiology depending on geograph-
ical/economic regions.2 A population-based obser-
vational study in France documented 33.8 cases per 
million inhabitants in 1 year.3 The most common 
microorganisms implicated are staphylococci, 
streptococci and enterococci; gram-negative agents 
are rarely implicated—the HACEK (Haemophilus 
aphrophilus, Actinobacillus actinomycetemcom-
itans, Cardiobacterium hominis, Eikenella corro-
dens, Kingella kingae) group accounts for 2% of 
cases and other gram-negative agents (among which 
Proteus mirabilis) encompass another 2% of cases.4 

Immunocompromised patients are at increased 
risk for systemic infection but reports regarding 
the incidence of infective endocarditis in transplant 
recipients are lacking. In a retrospective analysis 
of solid organ transplant recipients in an Austrian 
Hospital, the incidence was 1% and the reported 
mortality was 44%.5

CaSe preSenTaTion
The patient was a 62-year-old obese, hypertensive, 
diabetic man. Five years ago, he had been submitted 
to an hepatic transplant due to hepatocolangiocar-
cinoma and was on everolimus. A year later, he was 
hospitalised due to infective endocarditis and, as 

part of treatment, he underwent valvular replace-
ment surgery, in which the mitral and aortic valves 
were substituted by biological prosthesis St Jude 
Epic and Trifecta, respectively.

The patient sought the emergency room for 
dyspnoea on exertion for the previous 2 weeks. 
He also complained of orthopnoea but denied 
chest pain, cough or sputum. His blood pressure 
was 90/50 mm Hg; pulse rate was 150 beats/min 
and auricular temperature was 38.2°C. At cardiac 
auscultation, an aortic systolic murmur was noted. 
There were no clinical signs of vascular phenomena.

Blood chemistry showed evidence of inflam-
mation and acute renal failure. An ECG showed 
atrial fibrillation with a rapid ventricular rate and 
there were no consolidations in the radiography 
of the chest. While still in the emergency room, 
a transthoracic echocardiogram was performed, 
which showed severe stenotic aortic valve dysfunc-
tion (mean gradient 43 mm Hg) and moderate to 
severe left ventricular systolic dysfunction. There 
were segmental motility alterations but no vegeta-
tions, abscesses or pseudoaneurysms. Digoxin was 
administered; the patient was admitted to an inter-
mediate care unit; blood samples were drawn for 
microbiology and empirical therapy for late pros-
thetic valve infective endocarditis with ampicillin, 
flucloxacillin and gentamicin was started.

inveSTigaTionS
Initial laboratory workup showed elevation of 
C reactive protein (CRP) (149.2 mg/dL), no leuko-
cytosis, elevation of high-sensitivity troponin I 
(791.5 ng/L), B-type natriuretic peptide (3824.1 pg/
mL) and plasma creatinine (2.15 mg/dL).

The transoesophageal echocardiogram that was 
performed in the first day of hospitalisation docu-
mented severe aortic regurgitation, as shown in 
figure 1. No vegetations or abscesses were observed, 
and the obstructive component of valvular dysfunc-
tion appeared to be degenerative with thickened 
leaflets. A CT of the thorax and abdomen showed 
no signs of systemic embolisation, which could 
substantiate the diagnosis of endocarditis. Instead, 
it revealed pulmonary infiltrates suggesting pneu-
monia. A bronchoscopy was then performed, 
and bronchial and bronchoalveolar lavage were 
sent for microbiological examination. Multiple 
sets of blood cultures were drawn consecutively 
after admission, which were negative and lead to 
testing for indolent and unusual infective agents. 
Given the state of immunosuppression, opportu-
nistic infections namely by fungi (eg, Pneumocystis 
carinii, Aspergillus spp, Candida spp) and virus (eg, 
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cytomegalovirus) were investigated and discarded. Serologies for 
Bartonella, Coxiella and Brucella spp were also negative.

After extensive serological and microbiological testing, the 
only identified infective agent was P. mirabilis and was isolated 
in the bronchial lavage.

differenTial diagnoSiS
In case of fever, elevated CRP, acute heart failure and newly diag-
nosed prosthetic heart valve dysfunction, the main diagnostic 
hypothesis was infective endocarditis.

Although this diagnosis was a strong possibility, evidence of 
involvement of the heart valves by an infectious process was 
lacking, and with persistently negative blood cultures, other 
sites and fungal, viral and indolent infective agents were consid-
ered. The valvular and myocardial dysfunction also had to be 
explained otherwise, if infective endocarditis was not the diag-
nosis. Degenerative valvular dysfunction seemed to be obvious by 
echocardiographic imaging, but whether it was enough to cause 
myocardial dysfunction was unclear. Myocarditis could explain 
both myocardial dysfunction and elevated markers of myocar-
dial necrosis, but there was no history of recent viral illness. The 
alterations in left ventricle segmental motility suggested myocar-
dial infarction instead, although there was no chest pain or elec-
trocardiographic alterations consistent with the diagnosis.

TreaTmenT
After 6 days of hospitalisation and under empirical therapy for 
infective endocarditis, the only identified infective agent was P. 
mirabilis and was isolated in a bronchial lavage. Although the 
sample was of questionable quality (with <10 epithelial cells/
power field and <10 neutrophils/power field), the evidence of 
pneumonia, at this time, outweighed that of infective endo-
carditis. As such, antimicrobial therapy was adjusted, initiating 
piperacillin-tazobactam. Fever subsided, but CRP remained 
elevated.

Unfortunately, due to clinical deterioration with refractory 
pulmonary oedema, urgent aortic valve replacement surgery had 
to be performed. There was no indication that an uncontrolled 

infectious process was the reason why the patient was worsening. 
Intraoperatively, there were no macroscopic findings suggestive 
of endocarditis and the patient underwent surgery without any 
complications (the aortic valve was replaced by another biolog-
ical prosthesis Magna Ease).

Three days after surgery, in the absence of fever, positive 
blood cultures and imaging or macroscopic observation sugges-
tive of endocarditis, infective endocarditis was deemed unlikely 
and it was decided to stop antimicrobial therapy. One week 
after surgery, fever recurred and P. mirabilis was identified in 
the prosthetic valve that had been removed, confirming infective 
endocarditis.

According to the sensitivity report, dual antimicrobial therapy 
was started with cefepime and levofloxacin. Gentamicin was also 
an option as a synergic agent with cefepime, but concerns about 
renal function led us to decide for levofloxacin instead. Antimi-
crobial therapy was maintained for 6 weeks.

ouTCome and follow-up
After the first week of treatment, the patient was apiretic, the 
analytical parameters measuring inflammation/infection were 
declining steadily and echocardiographic reexamination showed 
a normally functioning aortic valve without vegetations and 
mild myocardial dysfunction. The patient was discharged after 
6 weeks of therapy in good clinical condition.

diSCuSSion
P. mirabilis is a rarely implicated causative agent of infective 
endocarditis6 but, when present, often causes severe disease.7 
Only 11 cases came to our knowledge so far and of those, only 
6 patients survived. Only two patients had prosthetic valves. All 
patients had positive blood cultures.

The absence of positive blood cultures in our case clearly 
hindered our approach. In the absence of bacteremia or echo-
cardiographic evidence of endocarditis and in face of clues to 
an alternative source of infection, we became less suspicious of 
endocarditis.

Only one other patient who we know of had P. mirabilis pneu-
monia simultaneously.8 One patient’s bacteremia and endocar-
ditis stemmed from an infected pressure ulcer9 and four from 
urinary tract infections.7

None of the patients reported so far were immunocompro-
mised, which was an additional difficulty in our case, since it 
significantly broadens the span of infectious diseases that had to 
be considered.

After definitive diagnosis, the choice of antimicrobial therapy 
posed another challenge. There are no guidelines concerning this 
topic as there are also insufficient data to elaborate international 
recommendations from.10 However, it is generally accepted that 
therapy should be prolonged and that dual antimicrobial therapy 

figure 1 Transoesophageal echocardiogram of the aortic prosthetic 
valve. 1- Transoesophageal view of the aortic valve with colour Doppler 
showing severe regurgitation. 2- Transgrastric view. 3- Aortic valve with 
thickened cusps. Colour Doppler showing intravalvular and paravalvular 
regurgitant jets.

learning points

 ► Blood culture negative infective endocarditis poses an 
important diagnostic challenge and requires extensive 
workup, more so in patients under immunosuppressive 
medication.

 ► Proteus mirabilis is a rarely implicated agent in infective 
endocarditis.

 ► Treatment of infective endocarditis caused by gram-negative 
agents is challenging and there are no international 
guidelines regarding this topic.
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with synergic and bactericidal agents should be administered. In 
this particular patient, the obvious synergy between beta lactam 
antibiotics and aminoglycosides raised concerns about renal 
function. Therefore, therapy with cefepime and levofloxacin 
was chosen and continued for 6 weeks. Despite this rationale, it 
should be noted that there are reports of two patients who were 
treated solely with ceftriaxone for 3 or 4 weeks and were cured.7
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