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Case Report 

Methicillin-resistant Staphylococcus Aureus 
(MRSA) bacteremia is a complex, and often lethal 
(20-30% of cases), condition, with sneaky presenta-
tions that occult catastrophic clinical scenarios, often 
hard to treat.1 It’s also a frequent condition, as it rep-
resents 25% to 50% of total Staphylococcus Aureus 
(SA) bacteremia in both Southern Europe and the 
United States, which has an overall incidence of 50 
cases per 100,000 people.2 Acute valve regurgitation 
is also a challenging condition, which encompasses a 
complex diagnostic workup to rule out potentially life-
threatening conditions such as infective endocarditis 
(IE), aortic dissection, and myocardial infarction.3 IE 
diagnosis is also a challenge, especially in the first 
days, as transthoracic echocardiography (TTE) and 
sometimes also transesophageal echocardiography 
(TEE) had low sensibility, decreasing the accuracy of 
the modified Duke’s criteria.4 

We describe a complex case of IE due to MRSA 
characterized by new-onset aortic and mitral regurgi-
tations to elucidate pitfalls, risks, and dramatic conse-
quences of delay in correct diagnosis and correct 
treatment of these conditions. 

A 58-year-old woman was admitted from the re-
habilitation department for persistent fever, severe as-
thenia, and hypotension despite treatment with 
piperacillin/tazobactam 4mg grams (g) for 3 days. In 
the past three months, she was hospitalized for septical 
shock complicating acute infectious colitis and for an 
accidental fall with a left femur fracture treated con-
servatively. She was exposed to piperacillin/tazobac-
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tam, parental nutrition, and a long immobilization. In 
her history, she underwent gastric bypass with subse-
quent sarcopenia and partial thyroidectomy following 
hypothyroidism, had alcohol abuse, and had bipolar 
disorder; her cardiac history was unremarkable. 

After the first hours, she developed pulmonary 
edema requiring noninvasive mechanical ventilation 
and high-dose intravenous furosemide. Bedside 
echocardiography showed presumed new-onset aortic 
and mitral regurgitations of moderate severity, no veg-
etations and left ventricular structural alterations were 
found (estimated ejection fraction 55-60%). MRSA 
was found on three blood samples, so, considering a 
mild degree of renal insufficiency (creatinine 1.8 mil-
ligrams/milliliters), linezolid 600 milligrams (mg) two 
times a day was added with an initial resolution of 
fever and stabilization of the respiratory failure [min-
imal inhibitory concentration (MIC) for linezolid was 
2 micrograms/milliliter (μg/mL)]. 

After 5 days, right flank pain, fever, and a new 
episode of pulmonary edema occurred. The blood sam-
ples were persistently positive for MRSA, and van-
comycin 500 mg three times a day was begun, as MIC 
was 2 μg/mL and met EUCAST sensibility criteria. Ab-
dominal computed tomography (CT) showed renal and 
splenic embolic lesions (Figure 1A, arrows). For con-
comitant respiratory distress, cardiac CT was per-
formed, with confirmation of endocarditis on both 
non-coronary aortic cusp and a second lesion of 4 mm 
at the coronary sinus (Figure 1B, arrow). An isoechoic 

lesion (15 x 5 mm) was found at the non-coronary aortic 
cusp at TTE (Figure 1C, arrow); also, both mitral and 
aortic regurgitations were restaged as severe; systolic 
function was still normal. For persistent MRSA blood 
samples, vancomycin was substituted with daptomycin 
8 mg/kilogram with the resolution of the bacteremia. 

After 20 days of medical therapy, cardiac surgery 
with implantation of the prosthetic mitral and aortic 
valve was performed. Finally, the patient was dis-
charged to the rehabilitation department. 

 
 

Discussion 

Approaching MRSA bacteremia is tricky. A large 
debate about complicated and not-complicated SA 
bacteremia is reported in the literature, and it’s impor-
tant to choose the correct antimicrobial treatment and 
its duration. Koujzer et al. tried to describe an algo-
rithm, detailed in Table 1, which includes host factors, 
characteristics of the bacteremia, and clinical course, 
to identify patients with a low or high risk of metasta-
tic infection.5 In our case, previous intravenous treat-
ments (both antimicrobials and parenteral nutrition), 
persistent fever despite piperacillin/tazobactam, and 
persistent bacteremia classified it since admission as 
a high-risk MRSA bacteremia. 

Even if in antibiogram MRSA is often sensible to 
linezolid, its use in MRSA is controversial, and a mild 
transient sepsis-related elevation of creatinine doesn't 
appear a good reason to delay vancomycin or dapto-
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Figure 1. A) Abdominal computed tomography showing 
renal and splenic embolic lesions (arrows); B) Cardiac 
computed tomography showing endocarditis on both 
non-coronary aortic cusp and a second lesion of 4 mm 
at the coronary sinus (arrow); C) Transthoracic 
echocardiography showing an isoechoic lesion [15´5 
millimeters (mm)] at the non-coronary aortic cusp 
(arrow).

Table 1. Risk stratification for metastatic Methicillin-re-
sistant Staphylococcus Aureus bacteremia; adapted from 
Kouijzer et al.5 

Predisposing host factors 

Implanted prosthesis 
Intravenous drug use 
History of endocarditis 

Features of bacteremia 

Duration 
Community acquisition 
Short time to positivity (at least 24h) 
Treatment delay 

Clinical course 

Persistent fever 
Unknown source of infection 
Signs of metastatic infection 

Low risk 

None of the risk factors 

High risk 

A combination of at least two risk factors in two domains 

Intermediate risk 

Both criteria of High and Low risk not met
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mycin. Linezolid is only bacteriostatic, and appeared 
unreasonable in high-risk bacteremia; also, there are 
few randomized trials for this treatment, with an over-
all success rate of about 50%.6 Furthermore, also van-
comycin treatment is actually controversial in MRSA 
bacteremia. It’s only low bactericidal, often is under-
dosed (the suggested dose is 30-60mg/kg), and effi-
cacy, when MIC is >1 μg/mL is discussed, as these 
values could mask the presence of hetero-Vancomycin 
intermediate SA (hetero-VISA).7 In patients with 
MRSA bacteremia and a MIC for Vancomycin >1 
μg/mL, daptomycin is associated with reduced mor-
tality [odds ratio (OR) 0,53 confidence interval (CI) 
0,29-0,98] and higher treatment success rate (OR 2,2, 
IC 1,63-2,96),8 so it’s reasonable time to consider it as 
first-line treatment. 

2015 modified Duke’s criteria included four echo-
graphic criteria for IE: vegetation, abscess, valvular 
perforation or aneurysm, and dehiscence of a prosthetic 
valve.9 However, especially in the early phases, direct 
vegetation could not be seen especially in bedside TTE, 
and perforation it’s difficult to demonstrate, so these 
criteria could lead to delay in diagnosis and treatment. 
In particular, new-onset aortic and mitral regurgitation, 
without concomitant left ventricular dysfunction, 
should be watched with particular attention. Perfora-
tion isn’t the only mechanism for regurgitation in the 
course of IE, as leaflet prolapse, annular destruction, 
and failure of coaptation could concur;3 so, we cannot 
rely only on modified Duke’s criteria, especially in the 
setting of a High-risk MRSA bacteremia. So, a rapid 
second-level test should be provided over the course 
of hours. Even if TEE is the preferred diagnostic 
modality, multislice CT had shown excellent sensibility 
(96%) and specificity (88%), with a high degree of as-
sociation in measuring dimensions of vegetations with 
TEE (r=0,95, P<0,001).10 Our case demonstrates the 
utility of CT in confirming the diagnosis in the course 
of clinical instability and plays a role in programming 
the surgical treatment. 

In conclusion, our case showed many pitfalls in 
approaching risk stratification, diagnostic workup, and 
treatment of MRSA bacteremia. We emphasized the 

role of daptomycin in the treatment in the face of line-
zolid and vancomycin and the role of CT in the face 
of TTE and TEE. 
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