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Abstract

We report a case of a 14-year-old male with Aspergillus calidoustus endocarditis occurring in an expanded polytetrafluoroethylene conduit for
Tetralogy of Fallot. Aspergillus calidoustus is a concerning newly described species that is often resistant to voriconazole. Our patient was optimally
treated by using antifungal therapy active against the fungus and surgical resection of the infected tissue.
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Abbreviations: RVOT: Right ventricular outflow tract; ePTFE: expanded polytetrafluoroethylene; NT-proBNP: N-terminal pro b-type natriuretic
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Introduction

Fungal endocarditis is relatively rare with an overall poor
prognosis [1]. Aspergillus endocarditis is a severe form of fungal
endocarditis, accounting for 20-30% of all fungal endocarditis cases
[2]. Aspergillus calidoustus is a newly described species identified as
being distinct from Aspergillus ustus in 2008 [3]. It is an emerging
pathogen that is concerning as it is more resistant to antifungals,
especially azoles, than other species of Aspergillus [3]. We report
a rare case of endocarditis due to Aspergillus calidoustus in an
immunocompetent 14-year-old male after cardiac surgery. After
surgical resection of infected tissue and 17 months of antifungal

therapy, his clinical outcome was favorable.

Case Presentation

A 14-year-old male with a history of Tetralogy of Fallot,

corrected with a transannular patch as a neonate, underwent a right

@ @ This work is licensed under Creative Commons Attribution 4.0 Licensel GJPNC.MS.ID.000565.

ventricular outflow tract (RVOT) reconstruction using an expanded
polytetrafluoroethylene (ePTFE) conduit. His intraoperative and

postoperative courses were uncomplicated.

He was readmitted three months later with a one-month
history of fever, cough, 21-pound weight loss, and dyspnea with
exertion. On physical exam, he was pale appearing but in no acute
distress. Vital signs on admission included heart rate: 130 beats/
min, respiratory rate: 29 breaths/min, blood pressure: 118/77
mmHg, and temperature: 38.1°C. Initial laboratory values revealed
a slight leukocytosis (13.72 k/uL), elevated C-reactive protein (16.4
mg/dL), and elevated N-terminal pro b-type natriuretic peptide
(NT- proBNP) (3456pg/mL). A transthoracic echocardiogram
revealed an echogenic area at and just above the pulmonary valve
of the right ventricular to pulmonary artery (RV-PA) conduit, trace

pulmonary insufficiency, moderate pulmonary stenosis, moderate
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RV enlargement with moderate hypertrophy and moderately
depressed RV function. Three large volume blood cultures were
obtained, and vancomycin and ceftriaxone were initiated for
presumed endocarditis. At 48 hours’ incubation, blood cultures
remained negative and thus treatment for suspected culture
negative endocarditis was transitioned to vancomycin, cefepime,
rifampin, and gentamicin. Fungal blood cultures were also sent
at this time, which were ultimately negative. However, he had
persistently elevated inflammatory markers and his clinical status
worsened with increasing tachycardia, diaphoresis, and dyspnea
on exertion. A repeat transthoracic echocardiogram on day 7 of
admission demonstrated a worsening gradient across the RV-PA
conduit. A chest coronary computed tomography angiogram (CTA)
was performed which demonstrated a significant thrombus versus
vegetation in the RV-PA conduit with 60-70% stenosis in addition to
bilateral pulmonary emboli. On day 8 of hospitalization, the patient
was taken to the cardiac catheterization lab for Angiojet catheter
direct lysis of the thrombus/vegetation. Although unsuccessful,
a tissue sample was obtained and sent for bacterial and fungal
cultures. A KOH preparation of the tissue revealed septate hyphae.
The same day, (1,3)-beta-D-glucan was resulted as >500pg/mL
(negative <80mg/mL) and aspergillus galactomannan index as

3.498 (negative <0.5). At this time, antifungal therapy was initiated

with intravenous voriconazole (6 mg/kg q 12hx2 loading doses,
followed by 4 mg/kg q12h) and micafungin (150 mg daily). On day
10, the patient was taken to the operating room for replacement of
the RV-PA conduit (Figure 1) with a 25 mm pulmonary homograft.
Aspergillus ustus was originally identified from the vegetation
at our institution. However, his organism was sent to a specialty
fungal laboratory for confirmation of speciation and susceptibility
testing, which later identified the species as Aspergillus calidoustus
that was resistant to voriconazole with a minimum inhibitory
concentration (MIC) of 4 mg/mL, but susceptible to amphotericin
B, micafungin, and terbinafine. Antifungal therapy was changed to
monotherapy with liposomal amphotericin B (3 mg/kg daily) and
he was discharged on day 28 of hospitalization. Three weeks later
micafungin was restarted due to a rise then slow decline in his
galactomannan antigen index and the presence of new pulmonary
nodules when compared to his original chest CT. He completed a
12-week course of liposomal amphotericin B and a 9-week course
of micafungin prior to transitioning to oral terbinafine (250 mg
daily) which was continued for 14 months. He was clinically doing
well with normalized inflammatory markers and resolution of his
elevated serum galactomannan index when it was last measured 1

month following the discontinuation of antifungal therapy.

Ve

Figure 1: Fungal vegetation with thrombus inside RV-RA conduit.
\
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Discussion

Fungal endocarditis caused by Aspergillus is a rare disease with
a high mortality rate and is associated with multiple morbidities4.
In children, congenital heart disease is the most common
risk factor for its development, but other risk factors include
immunosuppression, intravenous drug abuse, prolonged antibiotic
therapy, and parenteral nutrition [1,2]. Aspergillus endocarditis is
associated with large vegetations, most commonly associated with
the mitral or aortic valve and less frequently with the tricuspid and
pulmonic valve [2]. An RV-PA conduit using ePTFE material places a
patient at increased risk for infection, however, these conduits have
been known to be an appealing alternative to homograft conduits

due to their lack of potential sensitization [5].

One study indicated that only 32% of patients survive the
acute episode of aspergillus endocarditis and the diagnosis was
made post-mortem in 21% of the cases2. This is thought to be
related in part to difficulty of establishing the diagnosis. Even
though our patient had fever, fever may be absent in aspergillus
endocarditis, having been reported to be present in only 67.7% of
cases4. Fungal blood cultures are often negative, as they were in
our patient.1 The sensitivity of detecting Candida species in blood
cultures is approximately 50-70%, whereas for Aspergillus species
it is only 4% [1]. The measurement of (1,3)-beta-D-glucan may
be a useful adjunctive test to establish the diagnosis of invasive
fungal disease. (1,3)-beta-D-glucan is a polysaccharide present
in the cell wall of most, but not all, fungi. It has a sensitivity and
specificity in patients with invasive aspergillosis of 81% and 82%,
respectively [6]. Aspergillus galactomannan antigen is present
in the cell wall of Aspergillus and is detected when it is released
during proliferation. It has a sensitivity and specificity in patients
with invasive aspergillosis of 49% and 97%, respectively [6]. Thus,
the galactomannan antigen is more specific, but the (1,3)-beta-D-
glucan is more sensitive [6]. Ultimately, confirmatory diagnosis
usually requires obtaining tissue for histology and fungal culture
to allow identification of the infecting species and susceptibility
testing. Histology usually demonstrates septate hyphae on Gomori
methenamine silver (GMS) staining or KOH preparation [2].
Although Aspergillus ustus was initially identified from the tissue
culture of our patient, the isolate was sent to a special laboratory
for confirmation of species identification and susceptibility testing
due to its clinical significance and the organism was identified as
Aspergillus calidoustus. To our knowledge, this is the first report
of fungal endocarditis caused by Aspergillus calidoustus. This
organism is an emerging pathogen that was described as being
distinct species in 2008, as it is able to grow at or above 37 degrees

Celsius, unlike Aspergillus ustus and Aspergillus granulosus [3].

Optimal treatment of aspergillus endocarditis centers on
antifungal therapy active against the fungus and surgical resection

of infected tissue. Surgical resection of the infected valve is
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mandatory, as one study demonstrated only 4% of cases were
treated successfully with antifungal therapy alone [2]. Our patient
was taken to the operating room for removal of the infected conduit
within 36 hours of knowing that he was likely infected with an
Aspergillus species. In addition to surgical resection, antifungal
therapy should be initiated with intravenous voriconazole or a
lipid formulation of amphotericin B [7]. We elected to initially
use voriconazole in our patient as it is active against most species
responsible for invasive aspergillosis, its use has been associated
with improved outcomes in patients with invasive aspergillosis
in comparison with amphotericin B, and it is associated with less
nephrotoxicity, less electrolyte disturbances, and no infusion-
related side effects in comparison to amphotericin B [2]. Although
not routinely recommended, we also added micafungin due to it
being a fungicidal agent and for its potential additive or synergistic
activity with voriconazole against Aspergillus species. However,
voriconazole often has reduced activity against Aspergillus
calidoustus. The isolate from our patient demonstrated a minimum
inhibitory concentration (MIC) of voriconazole against the isolate
of 4 mg/mL. There are no national clinical laboratory standards for
interpretation of these MICs in the United States, but the European
literature suggests a voriconazole MIC > 2 mg/mL to be considered
to be resistant [8]. The isolate from our patient was susceptible to
amphotericin B, micafungin, and terbinafine. He was transitioned to
monotherapy with liposomal amphotericin B when the antifungal
susceptibilities were known. His aspergillus galactomannan index
had become negative within two weeks following initiation of
antifungal therapy and surgical resection of his infected conduit,
likely reflecting the large reduction of his fungal burden with the
surgical resection; however, it became elevated again and then fell
slower than we anticipated. At that time, a repeat chest CT scan was
done which revealed no vegetation/ thrombus in his homograft but

there were new nodules present bilaterally in his lungs.

Micafungin was added to the liposomal amphotericin B for
its fungicidal activity and its potential additive or synergistic
activity with amphotericin B. He completed a 12-week course
of liposomal amphotericin B and a 9-week course of micafungin
prior to transitioning to oral terbinafine, the only oral antifungal to
which the organism demonstrated susceptibility. Four months after
transitioning to oral terbinafine, repeat chest CT revealed continued
resolution of the radiographic abnormalities that were noted
earlier, and his echocardiogram revealed no residual vegetation
or thrombus. When he was last seen by the infectious diseases
service he was doing very well clinically. His oral terbinafine was
discontinued 2 weeks later after 14 months of terbinafine therapy
and a repeat aspergillus galactomannan index obtained 1 month

following the discontinuation of all antifungal therapy was negative.

Why this patient developed endocarditis with this unusual

pathogen is unknown, although the existence of prosthetic conduit
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material placed him at risk. There had been no other cases of post-
operative Aspergillus endocarditis noted in patients undergoing
cardiac surgery at this institution before or after his conduit
insertion. He underwent an evaluation of his immunocompetence
which was normal. He reportedly lived in a house with mold growing
on the walls in his bathroom and we speculated that perhaps it was
acquired from this source, but this is not known with certainty as

no cultures were obtained from the house.

Fungal endocarditis due to Aspergillus continues to be a
diagnostic challenge. Adjunctive tests can be used to help identify
fungal endocarditis with negative fungal blood cultures but have
limitations of sensitivity and specificity. Establishment of the
specific microbiologic etiology and antifungal susceptibility testing
is essential and usually requires obtaining infected tissue for
histologic examination, fungal culture, and susceptibility testing.
Most invasive aspergillus infections are caused by species that are
sensitive to voriconazole. However, voriconazole often has reduced
activity against Aspergillus calidoustus, as was seen in our patient.
Optimal treatment of aspergillus endocarditis centers on antifungal
therapy active against the fungus and surgical resection of infected

tissue.
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