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Staphylococcal Endocarditis Presenting with a Renal Infarct in a
Patient with Acute Lymphoblastic Leukemia
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We present here a patient with acute lymphoblastic leu-
kemia (ALL) and who developed infective endocarditis
during induction chemotherapy with prednisolone, L-as-
paraginase (Leunase®), vincristine and adriamycin. The
patient did not have a history of a central venous
catheter. Sharp flank pain and fever occurred on the 25"
day of induction chemotherapy. In addition, a renal infarct
and movable vegetations on the mitral valve were de-
tected on the abdominal computed tomography (CT) and
echocardiography. S. aureus was identified in the cul-
tured blood. While the patient achieved remission, fol-
low-up echocardiography revealed the vegetation had in-

INTRODUCTION

Cancer patients who are hospitalized and exhibit severe oral
mucositis and catheter-related infections during an episode of
profound neutropenia are at a higher risk for developing
Staphylococcus aureus bacteremia (SBE) (1,2). In addition,
prior prophylaxis with quinolones can also be a risk factor for
infection in these patients (2). Infective endocarditis is a
life-threatening complication of SBE. The endocarditis from S.
aureus infections, which is associated with mortality rates
ranging from 25% to 40%, primarily involves the left side of
the heart and this is associated with thromboembolisms (TEs).
The size (2) and primary location (3) of the endocarditis
vegetations are important factors that are correlated with the
development of these embolic complications. Notably, the treat-
ment of cancer patients with L-asparaginase (L-ASP) is also
associated with thromboembolic events due to the decreased
hepatic production of multiple plasma proteins, including
fibrinogen, plasminogen, alpha-2 antiplasmin, antithrombin,
protein C, protein S and some of the clotting factors (4,5).
Indeed, recent studies have shown an increased prevalence of
thromboembolism (TE) in patients who have received L-ASP
(6).

We report here on a rare complication of staphylococcal
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creased in size and an abscess pocket had developed de -
spite the antibiotics and heparin therapy. Consequently,
ten days after the diagnosis of infective endocarditis, a
successful mitral valvuloplasty was performed without
complications. The patient is currently on maintenance
chemotherapy while in remission. (Cancer Res Treat.
2008;40:151-154)
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lymphoma, Staphylococcus aureus, Ve-
getation, Coagulation

endocarditis in a patient with acute lymphoblastic leukemia
(ALL) and the patient had prior L-ASP treatment, but she had
no history of a central venous catheter and she presented with
consecutive infarcts and fever.

CASE REPORT

A 12-year-old girl who was diagnosed with pre-B cell type
ALL was treated with intensive induction chemotherapy; this
consisted of prednisolone (60 mg/mz), L-ASP (6,000 IU/m2
3/week), vincristine (1.5 mg/mz) and adriamycin (25 mg/m2).
On the 25" day after induction chemotherapy commenced,
episodic fever developed along with epigastric discomfort. The
abdomen was soft and flat without organomegaly, but sharp
flank pain and fever developed three days later. Another physi-
cal examination revealed right costovertebral angle tenderness,
but the abdomen remained soft without organomegaly. An
abdominal CT scan was performed and a right renal infarct was
noted (Fig. 1), so a physical examination was again performed.
The cardiac examination revealed a grade III/VI holosystolic
murmur at the apex of the heart. The vital signs were as
follows: blood pressure 100~ 110/60~70 mmHg, heart rate 84~
108/min, respiration rate 14 ~20/min and body temperature 36
~38°C. Rales were not heard upon auscultation of the lungs
and no evidence of splinter hemorrhages or petechiae on the
extremities was observed. In addition, there were no signs of
Osler’s nodes or Janeway’s lesions. The laboratory findings
were as follows: hemoglobin 9.4 g/dl, hematocrit 27%, WBC
5,000/ul (seg 89.6%) and platelets 55,000/ul. The fibrinogen
levels were 185 mg/dl, the anti-thrombin III levels were 64%
(80~120), the protein C levels were 62% (72~160), the



152 Cancer Res Treat. 2008;40(3)

TToRt= 2iacm B,
| 2 Dist = 2.06em

protein S levels were 51% (60~ 150), the erythrocyte sedimen-
tation rate (ESR) was 2 mmj/hr and the C-reactive protein
(CRP) level was 101.1 mg/dl.

These observations suggested that the patient had a venous
thrombosis and so we administered low molecular weight hepa-
rin. Transthoracic echocardiography (TTE) revealed a vegetation-
lesion in the anterior leaflet of the mitral valve that was 12x5.5
mm in diameter and this was accompanied by mild mitral
regurgitation. The baseline TTE performed before chemo-
therapy had not revealed any abnormalities (Fig. 2A). In
addition, S. aureus was isolated after culturing the peripheral
blood for nine days. Antibiotic sensitivity testing revealed that
the organisms were sensitive to oxacillin and vancomycin, but not
to penicillin-G. The patient had no history of a central catheter.
These observations were consistent with the diagnosis of both
infective endocarditis and a thromboembolism. Treatment with
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Fig. 2. TTE findings. (A) A baseline
TTE that was performed before che-
motherapy commenced. (B) The TTE
revealed infective endocarditis. The
size of the vegetation was 14x5.5
mm.

antibiotics (vancomycin and gentamicin) and heparin was then
done. The patient’s fever subsided within three days. However,
six days after antibiotic treatment was initiated, the patient
complained of abdominal and toe pain. Multiple splenic infarcts
were newly detected upon the 3-dimensional abdominal CT
scan (Fig. 3). Upon follow-up, the TTE revealed that the vege-
tation-lesion on the valve leaflet had increased in size (it was
now 14x5.5 mm in diameter) and a perivalvular abscess pocket
was newly detected (Fig. 2B). Since medical treatment had
failed, urgent surgical intervention was planned. During surgery,
debridement and curettage of the abscess pocket was per-
formed. In addition, the mitral valve was reconstructed with a
Carpentier-Edward mitral valve prosthesis. Postoperatively, the
patient was treated for six weeks with the antibiotic vancomycin.
The patient recovered without any complications. Six weeks
later, systemic chemotherapy (consolidation) was initiated.
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Fig. 3. Eight days after the first CT, a second abdominal CT revealed multiple splenic infarcts.

DISCUSSION

We did not initially realize that infective endocarditis was
the cause of the fever in our patient as endocarditis does not
commonly occur in patients with leukemia, even though these
patients are prone to develop fever and bacteremia. Therefore,
when our patient first presented with fever and abdominal pain,
we did not evaluate the heart sounds, rather, we focused on
the abdominal CT. It was only after the TE was detected in
the right kidney that we evaluated the heart. Our patient had
two episodes of TE, with the second episode occurring while
the patient was receiving medical treatment for the first
episode. That the patient had leukemia meant that she had an
elevated risk of developing TEs. This risk was probably further
increased by her prior treatment with L-ASP, as L-ASP
treatment is well known to increase the risk that leukemia
patients will develop a TE (4,5,7). Moreover, the presence of
the SBE may have even further increased the chance that the
patient developed a TE (8~12). This is because sepsis and
septic shock with S. aureus infections can lead to disseminated
intravascular coagulation and multiorgan dysfunction syndrome.
The cell wall components of S. aureus, namely, peptidoglycan
and lipoteichoic acid, have been shown to induce human
monocytes to express tissue factor, which initiates the coagula-
tion cascade by activating factor VII (8,9). Factor VII is a
potent procoagulant and it activates factors IX and X. These
factors together lead to the activation of thrombin. Previous
studies have shown that the tissue factor expressed by
monocytes is a major stimulus for the formation of vegetations
in patients with bacterial endocarditis (10,11). In addition, S.
aureus spp. activates the expression of a variety of endothelial
(E-selectin), intercellular (ICAM-1) and vascular (VCAM-1)
adhesion molecules. These adhesion molecules are likely to play
important roles in both the pathogenesis of infective
endocarditis and the occurrence of thromboembolic events
(12).

L-ASP is widely used for the treatment of acute lymphoblastic
leukemia and it is well known for its prothrombotic effects and
its association with TE events. These events are thought to be
due to the decreased hepatic production of multiple plasma

proteins, including fibrinogen, plasminogen, alpha-2 antiplasmin,
antithrombin, protein C, protein S and some of the clotting
factors (13,14). Previous studies have shown that the prevalence
of TEs in children with ALL and who receive L-ASP ranged
from 1% to 14%. However, the PARKAA (Prophylactic Antith-
rombin Replacement in Kids with ALL Treated with Aspara-
ginase) study showed that the prevalence of TE in children with
ALL and who receive L-ASP was as high as 36.7% (6). This
increase in prevalence is probably because the asymptomatic
patients were evaluated radiologically, along with the symp-
tomatic patients.

The two major clinical criteria for the diagnosis of SBE are
proven bacteremia or fungemia within a given time interval, in
addition to echocardiographic evidence (15). The findings with
regard to our patient satisfied these two criteria. Endocarditis
due to S. aureus in non-addicts primarily involves the left side
of the heart and this is associated with high mortality rates that
range from 25% to 40%. Early surgical intervention must be
considered to avoid TEs and mortality (15). The indications for
surgical intervention include large vegetations (>10 mm in
diameter, especially on the anterior mitral leaflet), embolic
events during the first two weeks of antimicrobial therapy, an
increase in vegetation size despite appropriate antimicrobial
therapy, severe valvular insufficiency, abscess cavities or
pseudoaneurysms, valvular perforation or dehiscence, and
evidence of decompensated heart failure (15).

In our case, the antibiotics tazobactam and amikacin were
administered IV after fever developed, and vancomycin was
added after the patient’s endocarditis was diagnosed. Treatment
with low molecular weight heparin was also initiated after the
renal infarct was identified on CT. However, even though our
patient received the appropriate medical management, two
embolic episodes developed, namely, a renal infarct and a
splenic infarct, within two weeks of the initial diagnosis and
treatment. In addition, clinical deterioration was noted on the
follow up echocardiography, as the formation of an abscess was
detected. Therefore, surgical intervention was considered nece-
ssary to improve the outcome. After mitral valvular recons-
truction, six weeks of vancomycin was administered to treat the
complicated infective endocarditis.

Thromboembolic complications due to infective endocarditis
are rare events in patients with leukemia, even though the risk
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for infection is high in neutropenic patients during chemo-
therapy. This patient had several risk factors that increased the
chance of developing these complications, including the fact
that she had leukemia and she received L-ASP chemotherapy.
A higher prevalence of TEs in patients who receive L-ASP
therapy with a central venous catheter has been reported (6).
However, this is the first report of a TE occurring in a patient
who received L-ASP therapy and she developed SBE, but she
lacked a history of a central catheter.

This case illustrates the importance of considering SBE when
diagnosing leukemia patients who present with a fever and no
obvious focus of infection. In addition, prior treatment of
bacteremic patients with L-ASP should alert clinicians to the
possibility that these patients may have a higher risk of
developing thromboembolic events, and even if there is no
history of a central venous catheter. Further, if the patient does
not respond to medical treatment, then surgery should be
considered to improve the outcome of the patient.
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