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Abstract: Aspergillus endocarditis (AE) accounts for a-quarter of all fungal endocarditis,
mainly in immunocompromised hosts prior to heart-valve surgery with high mortality, even
with treatment. Herein, we report a rare case of AE in a diabetic 60-year-old woman with
a history of redo mitral valve prosthesis suspecious of acute endocarditis. She
underwent second redo surgical mitral valve replacement in combination with mechanical
aortic valve replacement. Blood cultures were negative. The explanted valve and vegetation
were subjected to identification. Grown colonies were identified as Aspergillus flavus, based
on conventional and molecular methods. Despite the administration of liposomal amphoter-
icin B and improvement in her general condition shortly after initiation of therapy, the patient
passed away. As AE is a late consequence of redo prosthetic valve replacement, extended
follow-up, early diagnosis, repeating valve-replacement surgeries, and timely selective anti-
fungal treatments are warranted.
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Introduction

Fungal endocarditis is an uncommon infection, representing less than 2% of all
cases of endocarditis,' and is commonly caused by Candida spp.>> Aspergillus
endocarditis (AE) accounts for a-quarter of all fungal endocarditis, mainly in
immunocompromised hosts with high mortality, even with treatment.* In most
AE cases, a predisposing factor is present. About 50% of cases have heart-valv
e surgery in their history,” even without any classic risk factors or typical echo
findings being reported.® The most common sites of involvement are mitral and
aortic valves.” Due to negative blood cultures and aspecific clinical presentations,
early diagnosis of such infections needs a high level of clinical suspicion. We report
a rare case of AE in a diabetic patient with two redo operations for prosthetic valve
dysfunction.

Case Report

On February 18, 2019, a 60-year-old woman with severe dyspnea, fine rales in the lung,
tachycardia, and tachypnea was admitted at the emergency department of Heart Center
of Mazandaran University of Medical Sciences, Sari, northern Iran. She suffered from
multiple comorbidities, including diabetes mellitus, obesity (BMI 36.1 kg/m?), hyperten-
sion, and hypercholesterolemia. Her medical history revealed that she had been operated
on 5 years ago for mitral valve (MV) replacement due to rheumatic heart disease.
Laboratory data showed prothrombin time 18 seconds, international normalised ratio
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2, white blood cells 4,000 /uL, and hemoglobin 12g/dL.
Fluoroscopy evaluation showed that the motion of one leaflet
of the prosthetic MV was fixed, while the other had
severely restricted motion (Figure 1A). Transesophageal
echocardiography demonstrated a mechanical prosthetic
bileaflet MV, fixed medial leaflet MV, elevated MV mean
pressure gradient (22 mmHg), pressure half-time (225 mL/
s), MV left ventricular—outflow tract velocity time integral
(48%), and a large obstructive mass (1.5%2 ¢cm) on the pros-
thetic MV medial leaflet, which was highly suggestive of
a large thrombus. Severe tricuspid regurgitation, mild—mod-
erate aortic insufficiency, and severe pulmonary hypertension
(pulmonary artery pressure 80 mmHg) was also present.
Coronary angiography revealed normal arteries. Based on
the hemodynamic condition of the patient (functional class
IV) and large thrombus, urgent cardiothoracic surgery con-
sultation took place, and she was a candidate for surgery. The
thrombotic prosthetic MV was removed and replaced with
another mechanical prosthetic MV (21 mm; CarboMedics,
Austin, TX, USA) and tricuspid valve repair performed.
Gross pathology showed a severe thick pannus formation
with large thrombus on the prosthetic MV that caused mal-
function (Figure 1B). Operation accomplished successfully
and patient was discharged from the hospital with good
condition.

On April 13, 2019, about 2 months after discharge, she
went back to the emergency department with acute pulmon-
ary edema refractory to vasodilator and diuretic therapy
(Figure 1C). She also complained of fever and weakness
for 2 weeks. Fluoroscopy showed normal leaflet motion.
Chest X-ray revealed severe pulmonary venous congestion
throughout the lungs, alveolar edema, and consolidation.
She underwent transesophageal echocardiography (TEE).
Upon reaching the TEE room, she complained of sudden

vision loss in her right eye. TEE was done, and data
revealed severe left ventricular systolic dysfunction (ejec-
tion fraction 30%), a bileaflet mechanical prosthetic MV,
normal leaflet motion, a small mobile mass on the antero-
medial swing ring, and severe aortic insufficiency. Due to
destruction of the left coronary cusp of the aorta, the large
size mobile mass (2.2x%2 c¢m) protruded to the left ventricu-
lar outflow tract (vegetation mostly). Periaortic thickening
with echo-free space around aorta (abscess) extended to the
intervalvular fibrosa (Figure 2A and B). Noncontrast brain
computed tomography showed hyperdense intracranial
hemorrhage in the left parietal lobe. On the second day of
admission (April 15, 2019), due to prosthetic MV and native
aortic valve infective endocarditis with decompensated
heart failure and after consultation with a neurologist, she
underwent second emergency redo surgical MV repair in
combination with mechanical aortic valve replacement and
aortoplasties.

The explanted valve and vegetation were sent to the
laboratory for further evaluation. Direct microscopic exam-
ination (KOH preparation, 20%) of tissue biopsies showed
a mass of dichotomous branching hyphae (Figure 3A),
which was confirmed by histopathology (periodic acid—
Schiff staining, Figure 3B). Culture of biopsied tissue onto
Sabouraud dextrose agar medium after a 24-hour incubation
at 27°C yielded Aspergillus spp. On slide culture, the grown
Aspergillus showed echinulate and hyaline conidiophores
with globose to subglobose vesicles and uniseriate phia-
lides. Conidia were globose to subglobose and echinulate
(Figure 3C). On the basis of microscopic and macroscopic
characteristics, the fungus was identified as Aspergillus
section Flavi. Accurate identification of grown Aspergillus
colonies was performed by polymerase chain reaction
(PCR) assay using the two universal fungal primers Bt,

Figure | (A) Fluoroscopy of mechanical prosthetic mitral valve showed one fixed leaflet. (B) Mechanical prosthetic mitral valve from surgery showed large thrombus and

pannus. (C) Chest X-ray demonstrated pulmonary edema.
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Figure 3 (A) Dichotomous branching hyphae in KOH preparation (magnification 40x). (B) Dichotomous branching hyphae in PAS stain (magnification 40x). (C) The
microscopic appearance of Aspergillus flavus, showing an echinulate colorless conidiophore and a globose vesicle covered by uniseriate phialides with globose echinulate

conidia.

a and Bt,b® targeting the B-tubulin gene (Figure 4).
Amplicons were sequenced and compared with the
GenBank database (https://blast.ncbi.nlm.nih.gov/Blast.
cgi) for final identification at species level. The isolate

was assigned to A. flavus based on the complete identity
with corresponding sequences of the A. flavus strain CBS
816.96. Then, they were submitted to GenBank and
received the accession number MN097724. Prior to anti-
fungal therapy, three consecutive blood samples were taken
and inoculated with blood cultures containing brain—heart
infusion (BHI) broth and BHI agar and processed. The
blood cultures had no microbial growth after 2 weeks of
incubation at 37°C. DNA was extracted from negative
blood culture bottles using a QIAmp DNA blood minikit
and subjected to B-tubulin gene amplification. The B-tubulin
amplicon from the negative blood culture sequenced and its
DNA-sequence data were in complete agreement with the
DNA sequences of A. flavus strain CBS 816.96, similar to
the aforementioned finding regarding the colony grown

from the explanted valve (Figure 4). Liposomal amphoter-
icin B at a dose of 5 mg/kg body weight/day (350 mg)
together with broad-spectrum antibiotics (ciprofloxacin,
meropenem, and vancomycin) were administered via
a peripherally inserted venous catheter. On day 11 of admis-
sion, after 7 days’ antifungal therapy, the patient expired
from presumed severe sepsis, probably related to progres-
sive AE.

In our institution, antifungal susceptibility testing is not
a routine workup; however, in vitro antifungal-susceptibility
testing was performed according to document M38-A2 of the
Clinical and Laboratory Standards Institute (CLSI)’ on
Aspergillus isolates after the patient had died. Minimum
inhibitory concentrations were obtained for amphotericin B
(2 pg/mL), fluconazole (16 pg/mL), itraconazole (0.016 pg/
mL), voriconazole (0.25 pg/mL), posaconazole (0.032 pg/
mL), and minimum effective concentrations for caspofungin;
(0.008 pg/mL, anidulafungin; (0.008 pg/mL and micafungin
(0.008 pg/mL).This case

report was performed in
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Figure 4 Agarose-gel electrophoresis of B-tubulin PCR products. Lane N, negative
control; lane A, DNA extracted from negative blood culture; lane B DNA extracted
from colonies grown on SDA; lane M, 100,bp DNA size marker.

compliance with the Declaration of Helsinki, and written
informed consent was obtained from the legal guardian for
its details to be included in the manuscript and for publica-
tion. No institutional approval was required to publish the
case details.

Discussion

Fungal endocarditis is a rare clinical entity. AE occurs in
approximately 20%-30% of all fungal endocarditis cases,
with an 80%-96% mortality rate.'”'? In a large literature
review of fungal endocarditis spanning 1965— 1995, 97%
of patients had at least one known risk factor, 54% of
whom had had prior valve surgery as a key risk factor."’
In another case series, 74% of patients had history of
cardiac valve surgery."® In our patient, preexisting rheu-
matic heart disease and redo prosthetic valve replacement
were the major predisposing factors. Other risk factors that
have been suggested are use of broad-spectrum antibiotics,
indwelling central venous catheters, and intravenous drug
use.'”" As in our patient, the aortic and MVs with large,

brittle vegetation and higher risk of embolization are the

most common sites of involvement.'® TEE can be a useful
modality in detecting 77% of fungal endocarditis and 89%
of AE.'" Due to the high mortality rate, empirical treat-
ment and surgical intervention should be started immedi-
ately if there is clinical suspicion.

Aspergillus spp. are a ubiquitous saprophytic fungi
found in outdoor and indoor environments, including hos-
pitals, and can be a major cause of life-threatening inva-
sive aspergillosis. The most common causative agent of
AE has been reported as 4. fumigatus (60%-90%).'° In
a literature review covering 1995— 2000, 28 AE cases were
found, which were mostly caused by A. fumigatus (54%),
followed by A. terreus (18%), A. niger, and A. flavus (both
7%).' Still, a comprehensive review indicated 4. flavus as
the prevalent Aspergillus spp. in invasive aspergillosis and
even in environmental isolates from Iran.'®

Since about 93% of blood cultures of AE are never
positive,'® Aspergillus PCR of blood may help in rapid
diagnosis.'” Due to uncertainty and lack of standardization,
recommendations of PCR for routine use in clinical practice of
patients with AE remains ambiguous.” In cases of endocarditis
with negative blood culture, for accurate and early diagnosis
and ruling out fungal etiology, 1,3-B-D-glucans (BDG) and/or
galactomannan (GM) are promising approaches for AE to
initiate antifungal therapy prior to vulvar dysfunction, heart
failure, and/or embolic phenomena.'® As a cell-wall biomar-
ker of Aspergillus, GM has been widely used to diagnose
invasive aspergillosis in neutropenic patients. Since the GM
antigen is cleared by neutrophils, its usage in non-neutropenic
patients is limited, due to low diagnostic value and high like-
lihood of false-negative results.'” In some immunocompetent
cases, despite progressive aspergillosis and blood-vessel inva-
sion, GM assays are negative.”’ In a review of 20 AE cases,
PCR was positive in 100%, serum BDG in 85.7% and GM in
62.5%, while in 20% of cases all these three tests were
negative.21 However, in this study, these tests were not
available.

In our case, accurate identification at the species level and
antifungal-susceptibility testing were achieved. Due to rising
azole-resistant infections and differences in antifungal-
susceptibility profiles among strains in types and species of
Aspergillus, performing this test is crucial for patient
management.”? It should be noted that the CLSI has not
proposed breakpoints for Aspergillus spp.” However, mini-
mum inhibitory concentrations for all antifungals were lower
than the epidemiological cutoff value of 97.5% and classified
as wild type according to CLSI M59.% For treatment of AE,
voriconazole 4 mg/kg twice daily as the first line is also
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recommended,’ and liposomal amphotericin B and posacona-
zole are the second- and third-line antifungals, respectively.”*
Recently, combination-salvage therapies, such as voricona-
zole—anidulafungin, have been suggested for invasive
aspergillosis.4 In our case, voriconazole was not available,
due to availability and less toxicity (in comparison to the
deoxycholate one), and liposomal amphotericin B had been
started. Nonetheless, she expired after 7 days of antifungal
treatment, despite the fact that her general condition was
steadily improving shortly after initiation of therapy.

Conclusion

The present report highlights the occurrence of AE as a rare
clinical entity usually related to a prosthetic valve and uncon-
trolled diabetes. This should bring the attention of physicians
to the possibility of endocarditis in patients with recent
cardiac surgery who present early with acute heart failure.
In such a patient, echocardiographic assessment, prompt
valve-replacement surgery (if feasible), PCR and molecular-
based diagnostics, and early administration of appropriate
antifungal treatment should improve gloomy prognoses.

Disclosure
The authors have no conflicts of interest to declare.
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