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Challenging differential diagnosis

The management of fungal endocarditis is difficult due to high mortality and incidence of embolization. Fungal
blood cultures are the criterion standard for diagnosis but show slow growth or remain negative in more than
50% of cases. We present a case in which the 1,3-B-D-glucan (BG) assay was used to initiate antifungal treat-
ment prior to growth in blood culture.

A 45-year-old man with known intravenous drug use presented to the Emergency Department in acute hypox-
emic respiratory failure with a prominent aortic regurgitation murmur. Imaging findings were suggestive of en-
docarditis. In the Intensive Care Unit, investigations confirmed aortic valve infective endocarditis with abscess.
Evidence of widespread embolization, including a shin abscess positive for Candida albicans combined with a
positive BG assay prompted treatment with antifungal medication prior to positive fungal cultures. The patient
underwent valve replacement and during recovery was incidentally found to have subclinical cerebral infarc-
tions caused by a septic thrombus positive for C albicans in the right carotid artery despite weeks of antifun-
gal treatment. Carotid endarterectomy successfully removed the thrombus, but the patient developed a right-
sided stroke. Four months later, the patient has no evidence of aortic insufficiency on echocardiogram and has
made a nearly full recovery from the stroke.

We report a case of left-sided fungal endocarditis in which the BG assay was used for timely medical and sur-
gical management leading to a successful cardiac outcome. Stroke from septic emboli is a potential complica-
tion even after weeks of antifungal therapy and valvular replacement.

beta-Glucans e Early Diagnosis ¢ Endocarditis ¢ Stroke
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Background

Fungal endocarditis (FE) is a rare cause of infective endocardi-
tis, representing less than 2% of all cases [1]. Due to its high
mortality rate, high incidence of embolism, and differing man-
agement from bacterial infective endocarditis, establishing the
diagnosis of FE as early as possible is important. Differentiating
FE from bacterial endocarditis can be a diagnostic challenge,
with blood cultures often having no growth throughout the
clinical course. We present a case in which the 1,3-p-D-glu-
can (BG) assay was used to initiate treatment prior to fungal
blood cultures becoming positive, leading to a successful car-
diac outcome; however, the patient encountered an unexpect-
ed late complication.

Case Report

A 45-year-old man with known intravenous drug use (IVDU)
presented to our hospital with 1 week of fever, cough, and mal-
aise. His symptoms had worsened over the previous 2 days
with increasing shortness of breath.

On presentation to the Emergency Department, he was hypox-
emic with examination remarkable for a prominent aortic re-
gurgitation murmur. A chest radiograph revealed pulmonary
edema. A transthoracic echocardiogram confirmed a large aor-
tic valvular vegetation involving predominantly the right and
left coronary cusps, approximately 1x0.6 cm in size, and severe
aortic regurgitation. Bacterial and fungal blood cultures were
collected prior to the initiation of broad-spectrum antibiotics.
He was intubated and admitted for presumed infective endo-
carditis with acute heart failure. Treatment with diuretics and
afterload reduction improved his respiratory status allowing
for extubation on day 2, but he remained febrile.

During the first week of admission, the patient was treated
empirically for bacterial endocarditis with concurrent multifo-
cal pneumonia. Transesophageal echocardiography revealed
multiple mobile aortic valve vegetations extending from the
right and left coronary cusps measuring 1.8x1.1 cm (Figure 1)
and a newly found 0.9x2.5-cm valve ring abscess. An aorto-
gram showed aortic root abscess along with evidence of septic
pulmonary emboli and possible right coronary artery embolus
(Figure 2). Liver and splenic infarcts were identified on comput-
ed tomography (CT) of the abdomen, showing widespread em-
bolization. Blood cultures remained without growth. At the end
of the first week of admission, a BG assay returned elevated
to 135 pg/mL (normal <60 pg/mL) and a left shin abscess de-
veloped, with cultures growing Candida albicans. Intravenous
caspofungin was started for presumed FE. On hospital day 10,
a single blood culture acquired on the second day of hospital
admission showed a positive result for C. albicans, confirming
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Figure 1. Transesophageal echocardiogram showing aortic valve
vegetations seen in midesophageal short axis view.

Figure 2. Computed tomography aortagram showing likely right
coronary artery septic embolus.

the diagnosis. A second BG assay collected prior to initiation
of antifungal therapy returned elevated to 131 pg/mL (nor-
mal <60 pg/mL) as well.

The patient underwent aortic valve replacement with a 23-mm
Inspiris pericardial valve, tricuspid valve repair with 28-mm
triad ring, and repair of abscess cavity and aortic annulus with
a bovine pericardial patch. During recovery, the patient devel-
oped right jaw pain. CT incidentally showed thrombus in the
right carotid artery. Magnetic resonance (MR) angiography
demonstrated 50% occlusion of the right internal carotid ar-
tery with thrombus likely infectious in origin. The external ca-
rotid artery was completely occluded. MR brain showed new
subclinical right cerebral infarction. To reduce ongoing embo-
lization, the patient underwent an open carotid endarterecto-
my. Thrombectomy resulted in the resumption of carotid flow;
however, the patient showed signs of dense left hemiparesis
postoperatively. CT angiography showed occlusion of the M2
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segment of the right middle cerebral artery with correspond-
ing infarction seen on MR brain (Figure 3). Candida albicans
growth was confirmed in the thrombus culture.

At 4 months after admission, the patient was on suppressive
oral fluconazole 800 mg once daily. He had no cardiac signs or
symptoms, with no evidence of aortic valve dysfunction on echo-
cardiogram. He has regained 4/5 strength in the left extremities.

Discussion

This report describes a case of FE with aortic valve abscess in
a man with IVDU. A decision to initiate antifungal treatment
was made prior to culture confirmation based on a combina-
tion of clinical findings and elevated BG.

FE is a rare cause of infective endocarditis, representing <2%
of cases [1]. Candida and Aspergillus species are responsible
for over 75% of cases. Mortality is especially high, at >50%,
emphasizing the need for accurate and timely diagnosis [2].
In the IVDU population, right-sided bacterial endocarditis is
the predominant subtype (95%), while FE is more common in
immune-compromised hosts [3].

FE presents with subacute, systemic signs of infection with
higher involvement of the aortic valve, and a 34% to 46% inci-
dence of peripheral embolization [2,4,5]. Positive fungal blood
cultures are the criterion standard method for definitive diag-
nosis of fungemia, but they can be challenging because fun-
gal blood cultures are negative in over 50% of cases or slow to
show growth as in our case [5-7]. Newer and quicker noncul-
ture tests such as the BG quantitative assay can aid clinicians
in early diagnosis and intervention [8]. The BG assay (Fungitell®)
detects glucan, a protein in fungal cell walls. The BG assay is
recommended for the diagnosis of invasive fungal infections,
with a 90% sensitivity [8]. This assay can be positive far earli-
er than fungal blood culture, allowing early initiation of anti-
fungal treatment [9]. Other tests such as mannan antigen or
antibody are also available as an adjunct, but sensitivities are
far lower [10]. In our case, a BG assay showed double the nor-
mal value on 2 occasions. Additionally, the patient had wide-
spread dissemination of presumed C albicans infection with
embolization to heart, lung, liver, and spleen. Drainage of a
skin abscess positive for C albicans further suggested septic
embolization. The constellation of findings along with a lack
of clinical improvement on antibiotic therapy prompted the
initiation of antifungal medication prior to a fungal culture
positive for C albicans.

The BG assay can be positive in certain situations such as he-
modialysis with cellulose membranes, during the adminis-
tration of specific antibiotics manufactured with glucan-like
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Figure 3. Magnetic resonance image of the brain showing right
middle cerebral artery infarction on 2-week follow-up
imaging.

components, or extensive exposure to glucan-containing ma-
terials (e.g., gauze) [8]. However, in invasive fungal infections,
repeating the BG assay will show a persistent abnormal level.
In our case, a repeat BG assay was again above normal at
131 pg/mL (normal <60 pg/mL) [9]. Along with a clinical course
and risk factors suggestive of fungal infection, repeat measure-
ments can raise the positive predictive value of the BG assay
to 99% for 3 sequential positive samples.

Surgical intervention is nearly universally required, with a 44%
reduction in mortality after valvular replacement and mainte-
nance treatment with antifungal agents [11]. Early surgery has
been shown to be beneficial, emphasizing the importance of
early diagnosis [12]. Current guidelines recommend treating
FE caused by Candida species with liposomal amphotericin B
with or without flucytosine or a high-dose echinocandin (e.g.,
caspofungin) [1]. Due to a high rate of reoccurrence, some-
times years later, lifelong suppressive oral fluconazole is recom-
mended [11]. This treatment was recommended to our patient.

Stroke occurs in about 20% of FE cases [2,13]. Left-sided in-
fective endocarditis is associated with a higher risk of stroke,
which is typically ischemic in nature and caused by septic em-
boli in a multifocal pattern [14]. Ninety percent of ischemic
strokes are evident on admission or occur within the first 48
hours afterward [15]. Our patient was noted to have evidence of
stroke in the fifth week of presentation with no prior evidence
of stroke on examination or imaging. Treating endocarditis-
related ischemic stroke with thrombolysis must be done with
caution due to the high risk of hemorrhagic conversion [14].
Therefore, it was not done in our case.
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Conclusions

We present a case of 45-year-old man with IVDU with sever-
al clinical findings suggestive of FE: aortic valve involvement
and widespread embolization including culture-positive left
shin abscess. An elevated BG assay prompted the initiation
of antifungal treatment prior to a positive result from fungal
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