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	 Objective:	 Rare disease
	 Background:	 Infective endocarditis due to Aspergillus species is an uncommon infection with a high mortality rate. It mostly 

occurs after the implantation of prosthetic heart valves. Parenteral nutrition, immunosuppression, broad-spec-
trum antibiotic regimens, and illegal intravenous drug use are the risk factors for developing infection.

	 Case Report:	 We report a case of Aspergillus flavus native mitral valve endocarditis in a patient who had allogeneic stem cell 
transplantation in the past due to myelodysplastic syndrome.

	 Conclusions:	 Although it is rare and there is limited experience available with the diagnosis and treatment, early recognition 
and therapeutic intervention with systemic antifungal therapy and aggressive surgical intervention are critical 
to prevent further complications that may eventually lead to death. In addition, better novel diagnostic tools 
are needed to facilitate more accurate identification of patients with invasive Aspergillus and to permit earlier 
initiation of antifungal treatment.
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Background

Fungal endocarditis is an uncommon infection, accounting for 
only 1.3% to 6% of all infective endocarditis cases [1]. Prosthetic 
heart valves, central venous catheters, prolonged use of anti-
biotics, malignancy, and illegal intravenous drug use are the 
risk factors for developing this infection. On rare occasions, 
infection, which is an opportunistic disease, occurs in patients 
who have not had cardiac surgery. Most of these patients are 
immunocompromised hosts [2].

We present a case of Aspergillus flavus endocarditis of the 
native mitral valve in an allogeneic bone marrow-transplant-
ed patient.

Case Report

A 36-year-old man was admitted to the hospital with fatigue 
and dyspnea. His past medical history was remarkable for al-
logeneic stem cell transplantation (matched related donor) 
due to myelodysplastic syndrome.

On the 12th post-transplant day, his early post-transplant pe-
riod was complicated with acute graft-versus-host disease 
(GVHD) affecting skin, liver, and intestinal system. Prednisolone 
(1 mg/kg/day) and cyclosporine (1.5 mg/kg/day) was com-
menced immediately. The steroid dose was increased to 
2 mg/kg/day on the 15th post-transplant day and was contin-
ued with adjusted doses until the patient died. Bacterial cul-
tures and cytomegalovirus (CMV) antigenemia were negative. 
On the 15th post-transplant day, CMV and BK viruses (mea-
sured by polymerase chain reaction) were reported as posi-
tive. Ganciclovir/Valacyclovir was added to his medication. The 
blood cultures (4 sets of aerobic, anaerobic, and fungal) were 
performed and revealed negative results.

On the 42nd post-transplant day, the patient was discharged 
from the hospital. A week later, the patient was re-admit-
ted to our hospital with complaints of malaise and fatigue. 
His admission physical examination revealed a temperature 
of 36.9°C, a pulse of 88 beats per minute, blood pressure of 
140/80 mmHg, and a respiratory rate of 18 breaths per min-
ute. His heart sounds were regular, and no murmur was audi-
ble. No evidence of endocarditis was found on physical exam-
ination. A neurological examination revealed no focal deficits. 
Laboratory tests showed a white blood cell count of 4.05×103/µl 
with a demonstrated left shift (74.9% neutrophils and 13.3% 
bands), a hemoglobin value of 11.1 g/dl, and thrombocytope-
nia with platelets counts of 19×103/µl.

On the 76th post-transplant day, the patient became febrile 
(38.2°C to 38.9°C). A chest X-ray demonstrated consolidation 

in the left upper and right lower lobes of the lung parenchy-
ma. Several sets of blood cultures were obtained and yielded 
Staph epidermidis and methicillin-resistant, coagulase-nega-
tive Staphylococci. According to in vitro sensitivity, intravenous 
Teicoplanin (6 mg/kg/day), Ceftriaxone sodium (2 g/day), and 
Vancomycin (1000 mg/day) were started simultaneously be-
cause the patient was immunocompromised.

A thoracic computed tomography (CT) showed multiple bilat-
eral cavitary lesions on the lung parenchyma, suggesting pul-
monary Aspergillosis. Serologic tests, blood cultures, sputum 
and bronchoalveolar lavage fluid specimens for fungal infection 
were negative. However, the serum Galactomannan antigen 
detection test result was highly positive (at index of 2.31; pos-
itive reference cut-off: index ³0.5) on the 86th post-transplant 
day. The 1·3-b-D-glucan assay was not performed. Voriconazole 
(6 mg/kg IV every 12 h for the first day, followed by 4 mg/kg 
IV every 12 h) was started immediately. A week later, begin-
ning with initiation of Voriconazole treatment, high levels of 
serum bilirubin, serum aspartate aminotransferase, and serum 
alanine aminotransferase (3 times during Voriconazole treat-
ment) were measured. The all results were above the accepted 
reference values. Due to GVHD affecting the liver (hepatotox-
icity) and the high risk of the patient, the Infectious Diseases 
specialist made a decision to switch from Voriconazole to lipo-
somal Amphotericin B (AmBisome, 3 mg/kg/day). However, 2 
weeks later, follow-up thoracic CT did not show any radiolog-
ic sign of improvement. At this point, on the basis of a clini-
cal diagnosis of an Aspergillus infection and due to the sever-
ity of his condition, Caspofungin acetate (loading dose of 70 
mg/day followed by 50 mg/day) was added to the current an-
ti-fungal therapy as combination agent.

On the 94th post-transplant day, during a routine daily physi-
cal examination, a systolic cardiac murmur was noted. A trans-
thoracic and trans-esophageal echocardiogram showed mobile 
vegetation (1×0.6 cm) on the anterior mitral valve leaflet with 
grade ¾ mitral regurgitation, supporting a diagnosis of native 
valve infectious endocarditis (Figure 1A). An urgent valve sur-
gery was planned, but the patient refused surgical treatment 
and preferred a medical approach.

Despite the course of antifungal treatment, the patient con-
tinued to be febrile; however, serial thoracic CT scans showed 
that the dimensions of the lesions were not changed. On the 
115th post-transplant day and while the patient was receiv-
ing combined antifungal therapy, he developed painful multi-
ple purpuric skin lesions in the extremities. A local skin biop-
sy was performed, and a microscopic pathologic examination 
confirmed the Aspergillus species. On the 117th post-trans-
plant day, the patient started to complain of right arm paraes-
thesia with pain arising from the right axilla. The right fore-
arm and the distal ½ of the arm were cold compared to the 
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left side. Neurologic exam results were normal. However, due 
to vegetation on the mitral valve and the history of embol-
ic events, a cerebral magnetic resonance (MR) scan was per-
formed, which revealed multiple areas compatible with sep-
tic emboli (Figure 1B).

After a long conversation with the family and medical con-
sulting team about the risks, the patient was then referred for 
emergent valve surgery. On December 2010, the 118th post-
transplant day, he underwent mitral valve replacement with 
a 29-mm bioprosthetic valve (SJM, St. Jude Medical, St. Paul, 
MN, U.S.A.). The explanted mitral valve revealed the presence 

of yellow-white vegetations on the anterior leaflet with a rup-
tured papillary muscle head (Figure 1C). Microscopically, the 
nodule consisted of many branched septate hyphae with de-
generative changes of necrosis. The fungal stain of the vege-
tation was consistent with Aspergillus, and the culture subse-
quently yielded heavy growth of Aspergillus flavus.

Although good hemodynamic support was achieved before the 
cardiopulmonary bypass and in the early postoperative peri-
od, the patient did not wake up in the intensive care unit. An 
urgent brain CT scan was performed, which revealed a large 
hemorrhagic infarct transformed from the previous ischemic 

A
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Figure 1. �(A) Preoperative cardiac 2-D echocardiography. This shows a large mobile vegetation with an estimated size of 1×0.6 cm, on 
the anterior leaflet of the mitral valve. (B) Preoperative cerebral magnetic resonance imaging shows multiple septic emboli. 
(C) Surgical picture shows yellow-white vegetation on the anterior leaflet of the mitral valve. (D) Postoperative cerebral 
computed tomography shows a large hemorrhagic infarct.
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infarct (Figure 1D). Repeated brain CTs showed no improve-
ment, and, unfortunately, in spite of all efforts with maximal 
supportive therapy, the patient died 7 days after valve surgery.

Discussion

Endocarditis with fungal etiology is an uncommon occurrence. 
However, Aspergillus species, which are associated with an ex-
tremely high mortality rate of 80–96%, cause approximate-
ly 20–30% of all fungal endocarditis cases [1,3,4]. More than 
180 species within the genus Aspergillus have been described. 
Many of the species are quite rare, and only a few of them are 
known etiological agents of Aspergillosis in humans, such as 
Aspergillus fumigatus and Aspergillus flavus.

In the literature, Newman and Cordell were the first report-
ing Aspergillus endocarditis after a mitral valvulectomy in 
1964. Only 28 cases of Aspergillus endocarditis were found 
in a MEDLINE search between 1995 and 2000, with distribu-
tion of Aspergillus fumigatus (54%), Aspergillus terreus (18%), 
Aspergillus niger (7%), and Aspergillus flavus (7%) [1].

There are some predisposing risk factors for the development 
of fungal endocarditis, such as underlying cardiac anomalies 
(41%), prosthetic cardiac valves (39%), malignancy (18%), solid-
organ transplants (18%), and bone marrow transplants (18%) 
[1]. In our patient, the major predisposing risk factors appeared 
to be the evolving myelodysplastic syndrome, the use of ste-
roid and cytotoxic drugs, and bone marrow transplantation 
with high dose of immunosuppressive therapy.

Although pre-existing valvulopathy or a prosthetic valve is an-
other major predisposing factor for developing Aspergillus en-
docarditis, it has also been observed in patients with normal 
cardiac valves, as in our patient.

In this catastrophic disease, the aortic and mitral valves are 
the most frequent sites of infection. However, there is a pre-
dilection for left-sided valve endocarditis. The vegetations are 
often large and friable and carry high risk for embolization.

Aspergillosis can have a wide variety of manifestations, de-
pending on the host response (defense) to the fungus. The 
most common clinical features are fever, major peripheral 
emboli from large friable vegetations, changing nature of the 
heart murmur, sub-dermal skin lesions, and endophthalmitis. 
Due to high risk of fatality in immunocompromised patients, 
clinical work-up and empirical therapy may need to be started 
upon suspicion, without any clue of the diagnosis. It is high-
ly challenging to identify the source, which may not always 
be feasible in critically ill patients, to establish the diagnosis, 
and to carry out the treatment [5]. There are numerous species 

of Aspergillus – the most common involving the heart include 
Aspergillus fumigatus (60–90%), Aspergillus terreus (5–20%), 
Aspergillus flavus, Aspergillus niger, and Aspergillus nidus [1]. 
In contrast to bacterial endocarditis, the pathogen can rare-
ly be isolated from blood cultures, as occurred in our patient.

Laboratory findings are non-specific, such as anemia, leukocy-
tosis, and elevated sedimentation and C-reactive protein. To 
establish the diagnosis, many serologic methods have been 
developed for the diagnosis of Aspergillus endocarditis, includ-
ing testing for Aspergillus antigens, circulating galactomannan 
antigens, or polysaccharides (fungal components that are re-
leased during tissue invasion by Aspergillus). However, these 
tests have little impact on diagnosis due to their low sensi-
tivities [6]. Galactomannan antigen detection, a recently de-
veloped test in bronchoalveolar lavage fluid, is a promising 
technique for detection of invasive Aspergillosis, with 88%sen-
sitivity and 87% specificity [7]. However, false-positive results 
can occur in other fungal infections such as histoplasmosis, 
blastomycosis, cryptococcosis, and antibiotic treatment with 
amoxicillin-clavunate [8–10]. A promising new test to detect 
of Aspergillus DNA by polymerase chain reaction has superi-
or sensitivity. It focuses mainly on the detection of Aspergillus 
spp. from clinical samples and can accurately detect a single 
gene. It offers ultrasensitive detection of pathogens in blood 
and respiratory specimens but has a wide range of positive 
and negative predictive values due to lack of standardization 
of specimen preparation, nucleic acid extraction, and detec-
tion. Therefore, DNA extraction and purification procedures 
should be standardized [11]. Branching and septating hyphae 
on Gomori methenamine silver or periodic acid-Schiff stains 
are typical for microscopic pathological diagnosis. Absolute di-
agnosis requires histological and tissue culture confirmation 
to differentiate and determine Aspergillus species.

In our case, Aspergillus mitral valve endocarditis occurred on 
the 94th post-transplant day. All blood, sputum, and bronchoal-
veolar lavage cultures were negative for fungal disease. Blood 
cultures of Aspergillus pathogens are negative in over 50% of 
patients with Aspergillus endocarditis [12].

Echocardiography is an important initial step in establishing 
the diagnosis. With improved technology, transthoracic echo-
cardiography provides valuable information for the diagnosis of 
Aspergillus endocarditis, identifying 89% of vegetations in na-
tive valve endocarditis and 77% in prosthetic valve endocarditis 
[1]. Ellis et al. [3] reported that the sensitivity of transthoracic 
and transesophageal echocardiography techniques specifical-
ly focused on fungal endocarditis reach 77%. The vegetations 
are large, friable, and highly mobile, with high risk of early pe-
ripheral embolization [1]. The cutaneous lesions and axillary 
embolism were diagnosed after the mitral valve vegetation, 
which was diagnosed upon echocardiographic examination, 
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as in our case. However, embolic episodes may be the prima-
ry manifestation of valvular disease and should prompt the 
physician to perform further detailed cardiac examinations.

Successful treatment of Aspergillus endocarditis requires the 
combination of antifungal therapy and surgical debridement 
[13]. The optimum antifungal therapy still remains debatable. 
Voriconazole, the drug of choice for invasive Aspergillus, is ac-
tive against a wide spectrum of clinically important fungi, in-
cluding Candida, Aspergillus, and Fusarium. In addition to di-
rect antifungal activity, it also possesses immune-modulatory 
properties that may enhance the immune response to A. fumig-
atus [14,15]. Voriconazole is effective in hematologic malignan-
cies with invasive candidiasis and is also effective for anti-fun-
gal prophylaxis in patients at high risk of invasive Aspergillosis 
(lung and hematopoietic stem cell transplant recipients [16,17].

Amphotericin (AMP) has been the mainstay of Aspergillus infec-
tion treatment for more than 50 years. Despite the new tech-
nologies developed, very few advances, such as Amphotericin 
B, a liposomal form of the drug (AmBisome, AMB), have been 
introduced in the management of Aspergillus endocarditis. 
AMB is significantly less toxic than conventional AMP and can 
be administered at higher doses. It is especially indicated for 
the patient who has impaired renal function or who develops 
nephrotoxicity while receiving classic AMP.

Itraconazole, synthetic triazole, is the second licensed agent 
for the primary treatment of invasive Aspergillosis. However, it 
has not gained as much popularity due to its pharmacokinet-
ic specifications. Reports in the literature show an increasing 
rate of resistance to the anti-Aspergillus triazoles [18,19]. Due 
to high risk of hepatotoxicity manifested by elevated serum 
bilirubin, alkaline phosphatase, and hepatic aminotransferase 
enzyme levels, Voriconazole was not the first-choice medica-
tion in our patient [20]. Available data indicate that AMBs are 
effective against invasive pulmonary Aspergillosis and other 
forms of invasive Aspergillosis [21,22].

Caspofungin, a new drug and the first echinocandin to be li-
censed that inhibits cell wall biosynthesis, is approved for sal-
vage treatment of refractory Aspergillus infection. Echinocandins 
have low toxicity and limited drug interactions compared to 
other antifungal drugs. It is at least as effective as AMB in non-
neutropenic patients with Aspergillus infection. Due to phar-
macokinetic properties, the liver does not metabolize it and 
with its long half-life infrequent dosing is possible. There is 
preclinical evidence that echinocandins augment the effica-
cy of AMB against Aspergillus species in combination therapy 
[23]. Aliff et al. treated 30 leukemia patients who showed in-
adequate response to AMB alone and reported that 60% had a 
favorable response with combination therapy with caspofungin 
[23]. Another alternative approach for treatment could be the 

combination of Voriconazole with Caspofungin, which has led 
to promising results, although there has been very limited ex-
perience in patients with endocarditis. In our case, as approved 
in the literature for salvage therapy of invasive Aspergillosis, 
AMB and caspofungin were preferred and used [25,26].

However, combination therapy is controversial and more data 
are needed. Pierroti et al. found no improvement in survival 
between antifungal therapies alone or combined therapy, with 
an overall mortality rate greater than 90% [1]. Nevertheless, 
Ellis et al. recommended surgical treatment to significantly im-
prove the chance of survival [3].

Surgical therapy is imperative for the survival of almost all 
cases of Aspergillus endocarditis. Kalokhe et al. conducted a 
literature review including 53 case reports of Aspergillus en-
docarditis and found that only 4% of these cases were treat-
ed successfully with antifungal therapy alone [13]. Even with 
surgical therapy, the survival rate is 32%. This poor outcome 
may be in part due to the immunocompromised status of the 
host, delay in diagnosis, and rapidity of embolization. In our 
case the necessity of prolonged administration of steroids due 
to GVHD could have had a role in the development and prog-
nosis of this infection. We assume that endocarditis was the 
cause of the ongoing pyrexia of our patient. According to the 
Duke’s criteria, surgery is indicated after the detection of val-
vular dysfunction. Earlier echocardiography during this pyrex-
ia phase could have been helpful in the detection of a small 
vegetation before the valvular destruction occurs; therefore, 
earlier surgical treatment of the endocarditis potentially could 
have changed the prognosis of our patient [27]. The fact that 
an embolic episode occurred while the patient was under an-
tifungal treatment convinced us that emergent surgery was 
needed. Usually in such a condition, septic emboli may oc-
cur, as the friable and necrotic vegetations are not easily ac-
cessible by AMB, which penetrates poorly into these vegeta-
tions. The combined medical and surgical treatment modality 
that was undertaken in our patient was consistent with re-
sults in the literature. Mortality reaches 100% among those 
who receive medical treatment alone; therefore, an early and 
aggressive surgical approach is recommended before the on-
set of valvular destruction, fatal embolic attacks, or chordae 
rupture causing acute mitral valve insufficiency [28]. The rad-
ical debridement of necrotic tissue with valve replacement us-
ing biomaterials is recommended. The recurrence rate is very 
high, with fatal prognosis. However, a few reports of positive 
results have been published in the literature [29].

Conclusions

We conclude that, although it is rare and there is limited ex-
perience available with the diagnosis and treatment, early 
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recognition and therapeutic intervention with systemic anti-
fungal therapy and aggressive surgical intervention is critical 
to prevent further complications that eventually lead to death. 
New promising antifungal agents with improved activity and 
reduced toxicity are needed to improve outcomes in critically 
ill patients diagnosed with invasive fungal infections. Better 
novel diagnostic tools are needed to facilitate more accurate 

identification of patients with invasive Aspergillus and to per-
mit earlier initiation of antifungal treatment.
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