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SUMMARY
The most common type of infective endocarditis is
bacterial endocarditis. However, fungal infections have
been seen more frequently, mostly in the
immunocompromised population. We report a case of
invasive Aspergillus fumigatus native mitral valve
endocarditis. The patient received appropriate empiric
antifungal treatment with a combination of liposomal
amphotericin B and flucytosine, associated with surgical
debridement, valve replacement and chordae tendineae
repair. Despite receiving the standard treatment of
Aspergillus endocarditis, and susceptibility of the
microorganism to the antifungal regimen, the patient,
unexpectedly, developed early-onset septic emboli. It is
surprising to see that the patient had developed such
complications early, despite attempts to eliminate the
source of infection with surgical intervention.

BACKGROUND
Fungal endocarditis is unfortunately associated with
considerable morbidity and mortality.1 2 The man-
agement of fungal endovascular infections routinely
require early surgical debridement associated with
medical treatment.2 However, the survival rate still
appears to be <20%, and thus, rapid diagnosis and
treatment are crucial.2 Given that none of the
fungal pathogens are considered ‘typical microor-
ganisms’ according to Duke’s criteria, and
Aspergillus spp (unlike Candida spp) rarely pro-
duces positive blood cultures, the diagnosis of this
type of endocarditis is usually challenging and
requires high index of suspicion.2 Combination of
early surgical intervention and antifungal therapy is
considered as standard management for Aspergillus
endocarditis. In this manuscript, we present a case
of Aspergillus endocarditis with severe complica-
tions early after treatment. To the best of our
knowledge, early-onset septic embolisation despite
combination of immediate surgical debridement
and standard antifungal treatment has not been
explained in the medical literature. This complica-
tion was not expected due to full susceptibility of
the microorganism to the antifungal therapy used.
We also review the current medical literature related
to the management of Aspergillus endocarditis.

CASE PRESENTATION
The patient was a 64-year-old woman who was
immunocompromised secondary to a recent diag-
nosis of acute promyelocytic leukaemia (APL). She
initially presented with generalised fatigue over
6–8 weeks, associated with dyspnoea and fever.
Her physical examination revealed a systolic heart

murmur loudest at the apex, and radiating to the
right axilla. There was no evidence of rash, joint
pain, stiffness, splinter haemorrhage, Osler’s nodes
or Janeway lesions. Two months earlier, the patient
was initiated on immunosuppressive chemotherapy
for APL including idarubicin along with
all-trans-retinoic acid (ATRA). Her medical history
included hypertension and hypothyroidism due to
thyroidectomy after the diagnosis of a malignant
thyroid nodule. She also had a 15-pack-year history
of smoking and social casual drinking of alcohol.
She had no history of illicit drug use. A month
prior to her presentation, she had developed severe
pancytopenia and febrile neutropenia, likely sec-
ondary to chemotherapy.

INVESTIGATIONS
Initial investigation revealed a WCC of 18.9×109/L,
Hgb of 72 g/L and Plt of 59×109/L. Transthoracic
echocardiogram showed a mitral valve and mitral
chords masses with moderate to severe mitral regur-
gitation, suspicious for infective endocarditis
(figure 1). A transoesophageal echocardiogram
(with 3D video capture) confirmed mobile masses
on both mitral valve leaflets, with the largest being
2.0×1.2 cm in diameter.
Her blood cultures, legionella urinary antigen,

anti-Brucella antibody, Coxiella burnetii IgG and
Bartonella henselae IgG were all negative. Chest
X-ray (CXR) showed diffuse interstitial pulmonary
oedema. Her chest CT showed bilateral effusion
and pulmonary oedema. Brain CT revealed multiple
septic emboli involving the anterior limb of the left
internal capsule, adjacent caudate nucleus head and
periventricular area (figure 2).
A repeat intraoperative transthoracic echocardio-

gram assessment captured an excellent view of the
mitral valve mobile mass (video 1). Intraoperative
tissue cultures grew Aspergillus fumigatus. Tracheal
aspirate did not show infection with fungal micro-
organisms. Histopathologic assessment showed evi-
dence of endomyocarditis secondary to mould
infection compatible with Aspergillus spp.
While being on antifungal therapy and following

surgical debridement, her repeat brain CT revealed
multifocal new intraparenchymal haemorrhage
within the left cerebral hemisphere dissecting into
the ventricular system associated with diffuse cerebral
oedema. There was also a 1.1 cm midline shift to the
right complicated by uncal herniation (figure 3).

DIFFERENTIAL DIAGNOSIS
Differential diagnosis of culture-negative endocar-
ditis: acute infective endocarditis with fastidious
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microorganisms, nonbacterial thrombotic endocarditis, vascu-
litis, acute rheumatic fever, antiphospholipid syndrome, con-
nective tissue diseases, cholesterol emboli syndrome, temporal
arteritis and atrial myxoma.

The patient’s initial presentation of fever, leucocytosis, and
newly appreciated murmur consistent with mitral regurgitation
suggested endocarditis. Since no improvement occurred with
broad-spectrum antibiotics, other differentials were then consid-
ered. Endocarditis remained high on the differential especially
given that repeated echocardiograms confirmed a rapidly
growing mass with signs of early septic emboli, despite the
initial negative cultures. Although initial echocardiograms of the
mobile masses did not produce images consistent with marantic
endocarditis or atrial myxoma, it could not be absolutely con-
firmed as infectious in nature until tissue biopsy confirmed it.
The culprit pathogen responsible was then diagnosed as
Aspergillus fumigatus.

TREATMENT
Initial empiric antibiotic regimen included intravenous ceftriax-
one and vancomycin. The patient failed to show any sign of
improvement despite persistently negative blood cultures. Her
imaging studies showed evidence of septic brain emboli, while
her general condition was deteriorating. We repeated her

Figure 1 A transthoracic echocardiogram showing a mitral valve and mitral chords masses with significant mitral regurgitation.

Figure 2 A CT-head showing an ill-defined hypodensities suspicious
for acute infarcts involving the anterior limb of the left internal capsule,
adjacent caudate nucleus head and periventricular area later identified
as secondary to septic emboli of Aspergillus endocarditis.
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echocardiogram, which showed an increase in size of the mitral
valve masses. As a result, surgical intervention was expedited
with suspicious diagnosis of fungal endocarditis. Initial staining
of tissue specimens indicated fungal elements and empiric intra-
venous liposomal Amphotericin B (AMB) 5 mg/kg/dose plus
oral flucytosine (5-FC) 25 mg/kg/dose every 6 hours were
initiated. Culture results indicated Aspergillus fumigatus. We
continued antifungal therapy and closely monitored kidney
function tests and serum electrolytes.

OUTCOME AND FOLLOW-UP
The patient initially showed signs of improvement after her sur-
gical intervention of mitral valve replacement and chordae ten-
dineae repair along with antifungal therapy. Unfortunately,
despite lack of vegetation on subsequent echocardiogram over
the 2 weeks following her surgery, she developed intracranial
haemorrhage and uncal herniation leading to her death.

DISCUSSION
Infective endocarditis is usually caused by bacterial infection.1

Fungal microorganisms are the causes of infective endocarditis
with relative frequency of only ∼2–4%.1 It is important to note
that fungal endocarditis is mostly seen in patients with pros-
thetic cardiac valves and native valve fungal endocarditis is
rare.1 However, the frequency of fungal endocarditis seems to
be rising.3 Candida spp account for ∼52% of fungal endocardi-
tis cases, and it appears to be the most common causative organ-
ism.1 Less common organisms include Aspergillus spp, which
account for ∼24%, Histoplasma capsulatum ∼6% and others
combined for the remaining 17%.2 4 More importantly,
Aspergillus endocarditis may be associated with significant mor-
bidity and mortality.5

The diagnostic criteria for infective endocarditis depend on
history, physical examination and certain laboratory, microbio-
logical and imaging findings. There is strong evidence support-
ing the use of the modified Duke criteria for the diagnosis of
infective endocarditis.6 Diagnosis for fungal endocarditis applies
the same criteria. However, fungal microorganisms usually
cause culture-negative endocarditis (negative blood cultures),
and the diagnosis is challenging.

This report represents a case of endocarditis with persistent
negative blood cultures despite fulfilling criteria of infective
endocarditis. Blood culture may be negative in ∼2.5–31% of
patients with infective endocarditis, but most are secondary to
initiating empiric antibiotics prior to obtaining blood cultures.7

However, there are still times of true culture-negative cases even
in the setting of excellent technique of obtaining blood cultures
prior to initiating antibiotics.7

In practice, patients usually receive empiric treatment once
blood cultures are drawn.1 The empiric therapy typically con-
sists of only antibiotics to cover bacterial endocarditis. It is
important to consider the possibility of fungal endocarditis spe-
cifically in patients with history of diabetes mellitus, prolonged
indwelling intravenous lines and those who are immunocom-
promised.3 Unfortunately, empiric antifungal treatment is
usually delayed due to lack of suspicion and difficulty in con-
firming the diagnosis.4

A common and serious complication of infective endocarditis
is septic embolisation to vital organs, which occurs in 13–44%
of cases.8–10 The most common organs that could be affected by
septic emboli are lungs, in right-sided infective endocarditis, and
brain, in left-sided endocarditis.8 10 In the current case report,
the patient developed fatal brain emboli that caused a severe
haemorrhagic stroke and uncal herniation despite susceptibility
of the causative microorganism to the antifungals used and sur-
gical treatment to remove the source of infection; the mitral
valve vegetation. This complication could be explained by the
progressive microvascular invasion in pathophysiology of sys-
temic infection with Aspergillus spp.

Evidence for treatment of Aspergillus fumigatus endocarditis
is limited to case reports. The majority of case reports are
related to prosthetic valve endocarditis.1 Combination of liposo-
mal AMB plus 5-FC, in addition to surgical valve replacement is
considered the standard therapy for empiric fungal endocardi-
tis.11–13 The efficacy of 5-FC is more evident in Candida spp.
Endocarditis, and it is known to have a synergistic effect with
AMB.14 AMB deoxycholate has been described in the limited
literature as it is highly nephrotoxic and physicians prefer using
the liposomal form of AMB instead, especially in renal dysfunc-
tion, as was the case with the patient explained in this manu-
script.1 The treatment dose for liposomal AMB is 3–5 mg/kg/
day.1 Initial treatment course of at least 6 weeks with subsequent

Video 1 An intraoperative transthoracic echocardiogram capturing a
view of the mobile nature of the mitral valve mass.

Figure 3 A CT head showing multifocal intraparenchymal
haemorrhages within the left cerebral hemisphere dissecting into the
ventricular system, with diffuse cerebral oedema and a 1.1 cm midline
shift to the right.
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Table 1 Summary of case reports of Aspergillus fumigatus endocarditis

Case report
(reference
number) Initial patient presentation

Immune-
compromised
status Valve affected on echo Complication

Blood
culture
result

Early surgical
intervention Treatment Outcome

1.20 A 53-year-old male patient with
multilobar nodular pneumonia

No Native tricuspid valve Pulmonary septic emboli Negative None Intravenous AMB. Patient passed away 16 days
after admission while on
antifungal therapy.

2.21 A 68-year-old man with cavitary
pneumonia, involving left lung

Yes Native mitral valve Multiple liver abscesses,
brain haemorrhage, acute
renal failure, and
endophthalmitis

Negative Mitral valve
vegetectomy

Initial treatment with
micafungin, which was
switched to AMB and
subsequently voriconazole.

Patient survived with no sign
of recurrence after 24 months
follow-up.

3.22 An 18-year-old man status post bone
marrow transplantation, chronic
pneumonia

Yes Native tricuspid valve
extending into right atrium,
interatrial septum and superior
vena cava, and pacemaker
wire.

None Negative Valvuloplasty and
pacemaker removal

Intravenous course of
voriconazole followed by
indefinite oral voriconazole.

Patient survived with no sign
of recurrence after 6 months
follow-up.

4.23 A 65-year-old man with intermittent
fever for 4 months

No Native Tricuspid valve and
interatrial septum

None Negative Valvuloplasty Intravenous course of
voriconazole followed by
indefinite oral voriconazole.

Patient survived with no sign
of recurrence after 6 months
follow-up.

5.24 An 8 month-old infant status post
liver transplantation, pneumonia
with A. fumigatus

Yes Native mitral valve chordae
and papillary muscle,
interventricle septum, left
lateral ventricular wall, and
apical right ventricle

None Negative None Combination of voriconazole
plus caspofungin;
subsequently.
AMB was added due to no
clinical response. Her
treatment followed by
indefinite oral voriconazole.

Patient survived with no sign
of recurrence after 20 months
follow-up.

6.25 A 52-year-old man status post
pancreas-kidney transplantation,
pneumonia

Yes Native tricuspid valve anterior
leaflet

Diffuse pulmonary septic
emboli with pleural-based
wedge-shaped lesions

Negative Tricuspid valve
replacement

Caspofungin plus oral
voriconazole and aerosolized
AMB deoxycholate.

Patient passed away from
fatal haemoptysis 61 days
after valve replacement
surgery while still on
antifungal therapy.

7.26 A 57-year-old man with a
myocardial infarction, and
cardiogenic shock found to have A.
fumigatus endocarditis.

Yes Native mitral valve anterior
leaflet

Left circumflex coronary
artery and first obtuse
marginal artery mycotic
aneurysms

Positive Mitral valve
replacement

Liposomal AMB, plus
caspofungin. Voriconazole
was only added during the
first week of therapy.

Patient survived with no sign
of recurrence after 3 months
follow-up.

8.18 A 25-year-old man with pneumonia
and haemoptysis.

No Native tricuspid valve Septic pulmonary emboli Negative Valvuloplasty Liposomal AMB and oral
voriconazole followed by
suppressive treatment for
6 months with oral
voriconazole.

Patient survived with no sign
of recurrence after 6 months
follow-up.

9.27 A 32-year-old man status post renal
transplantation, thromboembolic
events involving renal, iliac and
common femoral arteries

Yes Native mitral valve, posterior
leaflet

Spondylodiscitis and
cutaneous lesions

Negative None (planned
intention was to
undergo surgical valve
replacement)

Intravenous AMB for 12 days. Patient passed away prior to
surgical intervention.

10.28 A 64-year-old man with blurry
vision, erythematous and swollen
right eye, associated with tender
nodules on his right palm (Osler’s
nodes)

Yes Native aortic valve Endophthalmitis Negative Aortic valve
replacement

Intraocular AMB and
intravenous liposomal AMB.

Patient survived with no sign
of recurrence after 18 months
follow-up.

Continued
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prolonged oral suppressive therapy with an azole is highly
recommended.15–17 It is important to note that there are some
case reports supporting the initial use of voriconazole instead of
AMB in the antifungal regimens, given the high toxicity of the
latter.18 19

We have conducted a literature review for treatment cases of
Aspergillus fumigatus endocarditis. We limited the results to
those focused on humans and were available in English, yielding
a total of 13 case reports, which are summarised in table 1.20–31

Table 1 describes the clinical presentations, whether or not the
patient was immunocompromised, cardiac valve involved, com-
plications from infective endocarditis, blood culture results,
treatment regimens, whether or not the patient underwent early
surgical intervention, and final outcomes of these cases.
Although invasive pulmonary aspergillosis is almost strictly seen
in immunocompromised patients, infective endocarditis with
Aspergillus spp may still affect those who are immunocompe-
tent1 32 33 (table 1). Second, although the mortality outcome
seems to be similar between immunocompromised and
immunocompetent patients, early surgical intervention appears
to be crucial in the effective management of Aspergillus endo-
carditis. Third, as table 1 shows, Aspergillus fumigatus endocar-
ditis is a serious infection associated with high mortality. The
table shows 5 out of 13 patients did not survive despite antifun-
gal therapy. Fourth, looking at the antifungal treatment, it seems
combination therapy with antifungals had similar outcomes to
those with monotherapy. Fifth, table 1 also shows 4 out of 5
patients who passed away did not receive voriconazole.
Whether voriconazole provides protective effects against mortal-
ity in fungal endocarditis is not clear. This finding seems to be
inconclusive as severity of endocarditis may have been different
among the 13 cases reviewed. Further case reports and case
series are required to improve our understanding of Aspergillus
endocarditis. Comparative studies can determine the role of vor-
iconazole in decreasing the mortality associated with Aspergillus
endocarditis.

Learning points

▸ High index of suspicion for fungal endocarditis is required,
specifically in patients with negative blood cultures, those
who are immunocompromised, or patients who have failed
to improve with empiric broad-spectrum antibiotics therapy.

▸ In addition to early diagnosis and source elimination by
surgical measures, early initiation of antifungal therapy is
crucial.

▸ Despite appropriate management, septic embolisation may
occur. This risk should be explained to the patient before
surgical intervention.

▸ Current data on optimal treatment for fungal endocarditis,
and more specifically Aspergillus endocarditis, is limited.
Further case reports and other studies are required.
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