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Unusual cardiac outcomes of bacteremia due to
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Abstract

Introduction: Patients on hemodialysis, particularly those with temporary non-tunneled dialysis access, constitute
a high-risk population for bloodstream infections associated with significant morbidity and mortality rates.
This population also has a high prevalence of cardiovascular diseases with poor prognosis.

Case presentation: We report the case of a 62-year-old Caucasian man with end-stage renal disease undergoing
hemodialysis, who presented with an eventually lethal case of staphylococcal septicemia with an unusual
involvement of the heart, including bacterial coronary arteritis, myocardial abscesses and papillary muscle
infarction and rupture, along with complications involving other organs.

Conclusions: It is important to try to minimize invasive procedures in patients who are hemodialysis dependent.
The strict control of heart function is indicated considering the large spectrum of unusual cardiac complications.
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Introduction
Patients on hemodialysis, particularly those with tempor-
ary non-tunneled dialysis access, constitute a high-risk
population for bloodstream infections associated with
significant morbidity and mortality rates. This population
also has a high prevalence of cardiovascular diseases with
poor prognosis. We describe the case of a patient with
end-stage renal disease undergoing hemodialysis, who
presented with an ultimately lethal case of staphylococcal
septicemia with unusual involvement of the
heart, including bacterial coronary arteritis, myocardial
abscesses and papillary muscle rupture, along with com-
plications involving other organs.
Case presentation
A 62-year-old Caucasian man with end-stage renal dis-
ease presented to our hospital because of a four-day his-
tory of fever, diarrhea and the need for emergency
dialysis due to hyperkalemia. Our patient had been trea-
ted with hemodialysis for one year. Over the last month,
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a temporary non-tunneled catheter had been used for
vascular access because of arteriovenous graft throm-
bosis. However, he had missed the two last dialysis
sessions. His prior medical history included diabetes
mellitus type 2 and systemic arterial hypertension. Dur-
ing the hemodialysis procedure, our patient experienced
shock and respiratory insufficiency with a requirement
for endotracheal intubation and mechanical ventilation.
An electrocardiogram revealed ST-segment depression in
leads V4 to V6, suggesting an episode of acute
myocardial ischemia. An emergency coronary arteriog-
raphy was performed and showed severe stenosis of the
proximal circumflex and anterior inter-ventricular cor-
onary branches. Percutaneous coronary intervention with
successful stent implantation was performed in both ar-
teries. Because of our patient’s poor hemodynamic condi-
tion, despite the use of vasopressor and inotropic drugs,
an intra-aortic balloon counterpulsation was placed and
our patient was admitted to our intensive care unit (ICU).
A rise in cardiac troponin and creatine kinase (CK)-MB
levels confirmed the diagnosis of myocardial infarction.
Broad-spectrum intravenous antibiotics were initiated

because of our patient’s previous history of fever and
diarrhea. Peripheral blood cultures obtained at admission
tested positive for methicillin-resistant Staphylococcus
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Figure 1 Gross and histological findings of the heart. (A) This panel shows a short-axis section of the ventricles with small subendocardial
abscesses (arrows). In (B) the left atrium and the mitral valve were opened. There is complete rupture of the anterior papillary muscle, with the tip
still bound to the mitral chordae (white arrow). (C) This panel shows a photomicrography image of the necrotic papillary muscle (p.m.).
The arrows point to groups of cocci. In (D), part of the wall of the anterior descending coronary arterial (coronary art.) branch shows a dense
neutrophil exudate. The insert shows a group of bacteria found among the inflammatory cells (Brown-Hopps stain).
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aureus (MRSA). Culture of the removed dialysis catheter
tip also grew MRSA.
On the fifth day of our patient’s ICU stay, echocardiog-

raphy showed relevant pericardial effusion with impaired
right ventricular filling. Pericardial drainage was per-
formed and 500mL of purulent fluid drained. Cultures
again tested positive for MRSA. A transesophageal echo-
cardiogram revealed no valvular vegetation.
On the seventh day after our patient’s admission, ocular

opacity was observed. An aqueous humor sample was col-
lected and a culture grown tested positive for MRSA, which
allowed a diagnosis of endogenous bacterial endophthalmi-
tis to be made. Neurological clinical examination revealed
nuchal rigidity. A lumbar puncture was performed and
cerebrospinal fluid culture grew MRSA, confirming the
diagnosis of bacterial meningitis. Septic arthritis of the right
knee was diagnosed based on a positive synovial fluid cul-
ture for MRSA. A computed tomography (CT) scan of the
thorax showed multiple cavity nodules in both lungs, and
sphenoid sinus tomography showed sphenoid sinusitis,
probably of staphylococcal etiology.
On our patient’s 14th day in the ICU, a mitral regurgi-

tation murmur was diagnosed. A second transesophageal
echocardiography procedure showed a mobile image
attached to the mitral valve leaflet with the appearance
of vegetation, and an image compatible with ruptured
anterior mitral chordae tendineae, resulting in severe mi-
tral regurgitation. One day later, our patient experienced
a refractory shock followed by cardiac arrest non-
responsive to resuscitative efforts, and died.
An autopsy was performed and our patient’s heart was

observed to have moderate enlargement. The pericardial
surface was covered with greenish granular exudate and
loose adhesions were present between the visceral and par-
ietal layers of the pericardium. Concentric hypertrophy
with mild dilatation of the left ventricle was observed. The
subendocardial layer of the anterior, lateral and inferior
walls of the left ventricle showed many yellowish areas with
softened granular centers (Figure 1A). Complete rupture of
the anterior papillary muscle was also found (Figure 1B),
but the mitral valve leaflets did not present vegetation. The
aortic, tricuspid and pulmonary valves were normal. Micro-
scopic examination revealed acute purulent pericarditis and
multiple subendocardial abscesses with Gram-positive
cocci colonies within areas of healing necrotic myocar-
dium, including the ruptured papillary muscle (Figure 1C).
Histological evaluation of the coronary arteries showed an
acute inflammatory process in the wall of the circumflex
and anterior inter-ventricular branches, characterized by
neutrophil infiltration and the presence of Gram-
positive cocci (Figure 1D). Abscesses were also found
in the lungs and spleen. Pulmonary edema was present.

Discussion
Our patient presented with septicemia caused by S. aureus,
with a clinical and histopathological diagnosis of systemic
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infection. Clinical findings of arthritis, meningitis and
endophthalmitis clearly demonstrated widespread staphylo-
coccal infection with bacteriological diagnoses of S. aureus
etiology. On autopsy, lung and spleen abscesses were also
found. However, the most important findings of our case
are the unusual cardiac complications seen on autopsy. Al-
though infectious endocarditis would be the first hypothesis
to explain the mitral regurgitation, it was not found, and
papillary muscle rupture was the consequence of myocar-
dial infarction due to septic emboli. The coronary arterial
walls also showed infectious complication characterized by
acute arteritis due to bacterial dissemination.
End-stage renal disease is accompanied by disturbances

of the immune system caused by several mechanisms [1].
The presence of diabetes mellitus confers additional risk
for death related to septicemia. Higher rates of blood-
stream infection have also been demonstrated in patients
with temporary dialysis catheters compared to those with
arteriovenous grafts [2,3]. All the evidence supports the
hypothesis that our patient’s dialysis catheter was the ori-
gin of his staphylococcal septicemia. Infective endocardi-
tis has a high incidence in patients on hemodialysis with
an increased proportion of S. aureus etiology, however
coronary arteritis due to infectious agents is rare [4].
An autopsy study of our patient demonstrated infec-

tious coronary arteritis. The infection route was probably
due to hematogeneous dissemination of bacteria, but we
cannot rule out the possible role of coronary percutan-
eous procedure as participating in the infectious spread.
The degree of atherosclerotic involvement of the coron-
ary arteries could not be evaluated due to the process of
acute arteritis.
Besides the septicemia, the final cause of death in our

patient was certainly related to the infarction and rup-
ture of the papillary muscle with consequent sudden
onset of severe mitral regurgitation, which led to acute
heart failure [5].
Conclusions
In order to decrease the rate of bacteremia in patients who
are hemodialysis dependent, we should try to minimize in-
vasive procedures and the use of temporary non-tunneled
catheters for dialysis, and maintain strict prophylactic
measures against catheter-related infections. In addition,
the strict control of heart function is indicated considering
the large spectrum of unusual cardiac complications.
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