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Aspergillus Endocarditis in Patients Without Prior Cardiovascular Surgery: 
Report of a Case in a Liver Transplant Recipient and Review 

Gail L. Woods, R. Patrick Wood, From the Departments of Pathology and Microbiology and 

and Byers W. Shaw, Jr. of Surgery, University of Nebraska Medical Center, 
Omaha, Nebraska 

Aspergillus flavus mural endocarditis was diagnosed after death in a 19-year-old man 
who had undergone orthotopic liver transplantation 4 months before death. His course 
was complicated by severe acute graft rejection, which required additional transplants 
2 and 4 months, respectively, after the first. Review of the medical literature documented 
an additional 28 cases of aspergillus endocarditis in patients without prior cardiac sur- 
gery. The majority of the patients were immunosuppressed. The most common present- 
ing feature was fever, and embolic phenomena occurred in half of the patients during 
illness. No blood cultures yielded Aspergillus species. Laboratory findings were nonspecific. 
The diagnosis was made before death in only seven cases. It was based on histologic ex- 
amination of either embolectomy tissue (four patients) or skin biopsy tissue (one patient) 
and on echocardiographic demonstration of vegetations (two patients). Echocardiogra- 
phy failed to show vegetations in five of nine cases tested. Two patients survived. Asper- 
gillus endocarditis should be considered in an immunocompromised host who presents 
with fever and embolic phenomena, with or without a cardiac murmur, and whose blood 
cultures are sterile. 

The incidence of endocarditis due to Aspergillus spe- 
cies has increased since the early 1960s. This increase 
parallels the greater frequency of cardiac valve 
replacement surgery [1-5]. Aspergillus endocarditis 
remains uncommon in patients who have not under- 
gone cardiac surgery. We present here the first such 
case occurring in a liver transplant recipient, and we 
discuss the clinical, laboratory, and pathologic fea- 
tures of the additional 28 cases reported in the med- 
ical literature. (Complete information was extracted 
for the 23 cases reported in the English-language 
literature and for three cases reported in the non- 
English-language literature [6-261; however, because 
of difficulty in translation, only the information 
presented in the English-translated abstract was in- 
cluded for two cases reported in the foreign-language 
literature [27, 28].) 

The majority of cases have occurred in immuno- 
compromised patients. The diagnosis was made be- 
fore death in only seven cases (24%), and, despite 
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therapy, only two of the seven patients survived. Ac- 
curate diagnosis of aspergillus endocarditis remains 
problematic and requires recognition of the appro- 
priate clinical picture and a high degree of clinical 
suspicion. 

Case Report 

A 19-year-old man received an orthotopic liver trans- 
plant on 20 July 1986 for fulminant hepatic failure 
secondary to acute hepatitis B infection. His clini- 
cal course is outlined in figure 1. After transplanta- 
tion, the patient experienced acute graft rejection, 
for which he was treated with OKT3 monoclonal an- 
tibody (Orthoclone, muromonab-CD3; Ortho Phar- 
maceutical, Raritan, N.J.). He improved and was dis- 
charged from the hospital the second week in August. 

The patient was readmitted on 18 August because 
of elevated values in liver function tests. A liver bi- 
opsy showed mild graft rejection, and he was treated 
with increased steroids (Solu-Medrol [methylpred- 
nisolone], two 1-g iv boluses and one 250-mg dose) 
and OKT3 monoclonal antibody in addition to 
maintenance cyclosporin (250 mg twice daily). The 
next several weeks of his course were complicated 
by daily temperature elevations (up to 40?C), an 
elevated white blood cell (WBC) count (18,900/mm3), 
declining renal function (blood urea nitrogen, 81 
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7-20 - Liver Transplant #1 

8-18 - readmitted; liver biopsy, mild rejection 
8-20 - thoracentesis 
8-22 - liver biopsy, moderate rejection 
8-29 - thoracentesis, rectal abscess drained 

9-5 - bronchoscopy and liver biopsy (+) CMV; gancclovir 

9-18 - Liver transplant #2 

9-25 - Enterobacter cloacae bacteremia 

9-27 - amphotericin B started 

10-10- discharge 

10-21- readmitted; liver biopsy, moderate rejection 

11-7 liver biopsy, severe rejection, (+) CMV; ganciclovir 
11-10 + bilirubin, + hemoglobin, + platelets 
11-12- Liver transplant #3, splenectomy, pancreatic abscess drained 
11-16 died 

Figure 1. Hospital course of a liver transplant recipient 
who developed aspergillus endocarditis. CMV = cytomeg- 
alovirus. 

mg/dL; creatinine, 3.1 mg/dL), recurrent right pleural 
effusion, right-side and anterior chest pain, rectal 
abscess, and hepatitis (and possibly pneumonitis) 
due to cytomegalovirus (CMV). Cultures of thora- 
centesis fluid were sterile, and cultures of the rectal 
abscess yielded rare, non-lactose-fermenting, gram- 
negative bacilli. Antimicrobial therapy included am- 
picillin, gentamicin, clindamycin, and a 14-day course 
of ganciclovir. 

Because of progressively deteriorating liver func- 
tion, a second liver transplantation was performed 
on 18 September. Postoperative complications in- 
cluded persistent fever, abdominal tenderness, leu- 
kocytosis (26,000 WBCs/mm3), consolidation of the 
left lower lobe of the lung (evident on a roentgeno- 
gram of the chest), and Enterobacter cloacae bac- 
teremia. The patient was treated with gentamicin and 

chloramphenicol. Because he remained febrile, he 
also received a 10-day course of amphotericin B (to- 
tal dose, 250 mg). His clinical status gradually im- 
proved, and he was discharged on 10 October. 

On 21 October the patient was again admitted be- 
cause of elevated values in liver function tests. Liver 
biopsy showed moderate graft rejection. Despite 
treatment with Solu-Medrol (three 500-mg and two 
1-g iv boluses) and Atgam (antithymocyte globulin; 
Upjohn, Kalamazoo, Mich.) in addition to main- 
tenance cyclosporin (500-800 mg twice daily), his 
condition did not improve. A second liver biopsy 
showed both severe graft rejection and inclusions 
consistent with CMV, which prompted a second 
course of ganciclovir. Over the next 3 days, the 
bilirubin level increased from 11 mg/dL to 48 mg/dL, 
the hemoglobin level dropped from 9.3 g/dL to 7.6 
g/dL, and the platelet count decreased from 
200,000/mm3 to 3,600/mm3. 

A third liver transplantation and a splenectomy 
were done on 12 November. During the procedure 
a pancreatic abscess was discovered and drained. Cul- 
tures of spleen and pancreatic drainage yielded 
E. cloacae, and the patient was treated with ampicil- 
lin, gentamicin, and metronidazole. His postopera- 
tive course was complicated by hypotension, renal 
failure, and disseminated intravascular coagulation. 
An electrocardiogram showed a new right bundle 
branch block, and two-dimensional echocardiogra- 
phy showed right ventricular enlargement and a tri- 
cuspid valve density. Replacement of the patient's 
Swan-Ganz catheter was difficult because of an ap- 
parent obstruction of the tricuspid valve. Despite ag- 
gressive fluid replacement, bicarbonate and blood 
product therapy, and administration of multiple pres- 
sor agents, the patient's condition continued to de- 
teriorate, and he died on 16 November. 

At postmortem examination, a large mural throm- 
bus (4.5 cm x 4 cm x 4 cm) was found to occupy 
the basal two-thirds of the right ventricular cavity 
(figure 2). The leaflets of the tricuspid valve were 
loosely embedded in the thrombus. A smaller throm- 
bus (0.7 cm x 0.5 cm x 0.3 cm) was located in the 
outflow tract of the right ventricle. Small abscesses 
were scattered throughout the myocardium. Viewed 
histologically, sections of both the thrombi and the 
myocardium revealed dichotomously branching sep- 
tate hyphae, which in the myocardium demonstrated 
a predilection for vascular wall invasion (figure 3). 

Multiple thromboemboli associated with areas of 
hemorrhagic infarction were present in both lungs. 
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Figure 2. Cross-section of mural thrombus within the 
right ventricle of a liver transplant recipient with asper- 
gillus endocarditis (courtesy of the cardiovascular labo- 
ratory, University of Nebraska Medical Center). 

Histologic examination of these areas revealed sep- 
tate hyphae, which invaded vessel walls and extended 
into the lung parenchyma, and a prominent acute 
inflammatory response within the alveolar spaces. 
Areas of bile-stained necrosis were present in the ce- 
rebrum, cerebellum, and brainstem; microscopy 
showed septate hyphae involving vessel walls and ex- 
tending into the necrotic parenchyma. 

Throughout the mesentery and omentum there 
were multiple small abscesses, and a large abscess 
cavity was located in the area of the pancreas. The 
vascular and biliary tract anastomoses associated 
with the liver transplant were patent and intact. 

Histologic examination of the liver revealed promi- 
nent centrilobular hemorrhage and necrosis with 
minimal inflammation. 

Cultures of lung tissue yielded Aspergillusflavus 
and E. cloacae. Pseudomonas aeruginosa and 
E. cloacae were recovered from postmortem cultures 
of both blood and the large intraabdominal abscess. 
Liver cultures were sterile. 

Review of the Literature 

Age and sex ofpatients. The average age of the 
29 patients developing aspergillus endocarditis with- 
out a history of cardiac surgery was 40 years (range, 
7 weeks to 68 years). The male-to-female ratio was 
3:1. 

Predisposing factors. Factors predisposing to 
aspergillus endocarditis in the 29 patients are listed 
in table 1. The most common factors were steroid 
therapy (16 patients), prolonged treatment with one 
or more antimicrobial agents (nine), an underlying 
hematologic malignancy (eight), and administration 
of chemotherapy or cytotoxic therapy (eight). Six- 
teen patients had more than one predisposing fac- 
tor. No predisposing factors could be identified in 
four cases, including one in a patient with a ques- 
tionable history of "old rheumatic disease" [6]. A 
potential risk factor in our patient (and very likely 
in several other patients as well) was the long-term 
presence of intravascular catheters, particularly those 
entering the heart. (This risk factor was not included 
in table 1 since information was often not provided 
in case reports.) 
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Figure 3. Histologic findings in a liver transplant recipient who developed aspergillus endocarditis. Left, Septate 
hyphae within the lumen and invading the wall of a myocardial blood vessel (Gomori's methenamine silver stain, x 40). 
Right, Septate hyphae comprising the right ventricular thrombus (Gomori's methenamine silver stain, x400). 



266 Woods, Wood, and Shaw 

Table 1. Predisposing factors in 29 patients with asper- 
gillus endocarditis and no history of cardiac surgery. 

Factor No. (%o) of patients 

Steroid treatment 16 (55) 
Prolonged antibiotic treatment 9 (31) 
Hematologic malignancy 8 (28) 
Chemotherapy, cytotoxic therapy 8 (28) 
Organ transplantation* 3 (10) 
Alcoholism 3 (10) 
Nonet 4 (14) 
Tuberculosis 2 (7) 
Other 6 

* Includes two kidney transplant recipients and one liver trans- 
plant recipient. 

t Includes one patient with a questionable history of "old rheu- 
matic disease" [6]. 

t Includes one patient each with prematurity and "nonsterile" 
exchange transfusion, mediastinal fibrosis, fulminant hepatitis, 
colonic carcinoma, anaplastic bronchogenic carcinoma, and in- 
travenous drug abuse. 

Clinical manifestations. Initial clinical manifes- 
tations and those that became evident during the 
course of the illness could be reviewed for 27 pa- 
tients (table 2). The most common manifestation, 
present in 24 (89%) of the patients, was fever. Em- 
bolic phenomena involving either the extremities or 
the central nervous system occurred in 13 patients 
(48%). Six patients had respiratory complaints 
(chest pain, cough, and/or shortness of breath). 

Table 2. Clinical manifestations of aspergillus endocar- 
ditis in 27 patients with no history of cardiac surgery. 

No. (%) 
Manifestation of patients 

Fever 24 (89) 

Embolic phenomena 13 (48) 
Extremity pain, numbness, or weakness 9 
Changes in consciousness 5 
Eye pain and/or decreased visual activity 3 
Hemiparesis 3 
Syncope 2 
Seizures 1 

Respiratory complaints 6 (22) 
Shortness of breath 4 
Chest pain 3 
Cough 2 

Weight loss 2 (7) 

Fatigue, weakness 2 (7) 

Four patients had nonspecific complaints of weight 
loss, fatigue, or weakness. 

Physicalfindings. The physical findings present 
at any time during the course of illness were reviewed 
for 27 patients (table 3). Fever, the most common 
finding, occurred in 24 patients (89%). A heart mur- 
mur was auscultated in 14 patients (52%), but in 
three instances was probably hemic in origin. Five 
patients (19%) had splenomegaly, but in two cases 
the enlargement was related to the underlying dis- 
ease. Hand and/or foot ulcers developed in four pa- 
tients, Roth's spots in two patients, and splinter 
hemorrhages with a rash, a purpuric rash, and reti- 
nal hemorrhages in one patient each. 

Laboratory and radiographic studies. Labora- 
tory findings were nonspecific. Anemia was present 
in 11 of the 13 patients for whom data were avail- 
able. Seven of 11 patients whose WBC counts were 
mentioned had leukocytosis. One of the seven pa- 
tients had a WBC count of 150,000/mm3, with 95% 
blast forms and 1% polymorphonuclear leukocytes 
(PMNs); there were no PMNs after chemotherapy. 
Two patients were leukopenic (<1,000 WBCs/mm3). 
Urinalysis results were mentioned for six patients: 
three patients had normal findings, and one patient 
each had albuminuria and microscopic hematuria, 
albuminuria and pyuria, and microscopic hematuria 
alone. Three patients became thrombocytopenic af- 
ter hospitalization for several weeks, and examina- 
tion of the peripheral blood smear of two of these 
patients revealed red blood cell fragments. Two of 
three patients tested had an elevated erythrocyte 
sedimentation rate. CSF was examined in four pa- 
tients. Three patients had CSF pleocytosis; for the 
remaining patient the WBC count in CSF was not 
mentioned, but the protein level was elevated. 

All patients had multiple blood cultures, none of 

Table 3. Physical findings in 27 patients with aspergillus 
endocarditis and no history of cardiac surgery. 

Finding No. (%o) of patients 

Fever 24 (89) 
Heart murmur 14 (52) 
Splenomegaly 5 (19) 
Hand and/or foot ulcers 4 (15) 
Roth's spots 2 (7) 
Splinter hemorrhages 1 (4) 
Purpuric rash 1 (4) 
Retinal hemorrhage 1 (4) 
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which yielded Aspergillus. One culture of blood 
taken from a 7-week-old girl 10 days before her death 
was reported to have "no growth, with mold con- 
tamination" [7]. 

The electrocardiogram (ECG) results for 13 pa- 
tients were reviewed. (ECG results for one patient 
reported in the non-English-language literature were 
mentioned but are not included because of difficulty 
in translation [26].) Results for three patients were 
within normal limits, and three had nonspecific ST- 
segment and T-wave abnormalities. Of two patients 
with left axis deviation, one also had evidence of an 
old inferior wall myocardial infarction. One patient 
had evidence of posterior wall ischemia plus changes 
suggestive of pulmonary hypertension. One patient 
had sinus rhythm with ventricular premature systoles 
and runs of atrial tachycardia. The initial ECG of 
a patient with acute lymphocytic leukemia who 
presented with acute chest pain and syncope showed 
an incomplete right bundle branch block and isch- 
emic changes in the inferior leads [15]. Pulmonary 
aspergillosis was diagnosed in this patient; he became 
hypotensive after -3 weeks of amphotericin B ther- 
apy, and an ECG showed inferior Q waves and com- 
plete heart block. A temporary pacemaker was in- 
serted, but the patient died 2 days later. Autopsy 
revealed aspergillus endocarditis with extensive myo- 
cardial involvement. In another patient complete 
right bundle branch block and first-degree atrioven- 
tricular block developed over a 3-week period [10]. 
Our patient had a new right bundle branch block 
on the day before his death. 

Three patients underwent bronchoscopy, which 
provided material diagnostic of aspergillosis in only 
one case [15]. From that patient a mucus plug was 
removed, and histologic examination of both the mu- 
cus plug and multiple mucosal biopsies demon- 
strated septate hyphae consistent with Aspergillus 
species. 

Chest roentgenographic findings were described 
for 21 patients (table 4). Five patients had normal 
X-ray films of the chest throughout their illness. Ab- 
normalities of the lung fields were evident from the 
initial films of only two patients. In the remaining 
cases, abnormalities developed-and in some in- 
stances progressed - during the hospital course. The 
most common findings were localized or diffuse pul- 
monary infiltrates. One patient had a normal chest 
roentgenogram, but computed tomograms of the 
chest demonstrated a small retrocardiac density. Both 

Table 4. Chest roentgenographic findings in 21 patients 
with aspergillus endocarditis and no history of cardiac 
surgery. 

Finding* No. (%) of patients 
No abnormality 5 (24) 
Focal infiltrates 7 (33) 

Right upper lobe 3 (14) 
Right lung 1 (5) 
Lower lobes, bilateral 2 (10) 
Retrocardiac density 1 (5) 

Diffuse pulmonary infiltrates 6 (29) 
Pleural effusion 3 (14) 
Left upper lobe cavity 1 (5) 
"Pneumonia" 1 (5) 
"Focal atelectasis" 1 (5) 
Congestive heart failure 1 (5) 
Cardiomegaly (normal lung fields) 1 (5) 

* More than one finding was present in some cases. In addi- 
tion, one patient each reported in the non-English-language liter- 
ature had bronchopneumonia and a mediastinal mass with 
infiltrates. 

pleural effusions (three patients) and cavitary lesions 
(one patient) were uncommon. 

Two-dimensional echocardiography was performed 
in nine cases and was diagnostic of endocarditis in 
four cases. One patient was a 42-year-old man who 
presented with acute aortic insufficiency and con- 
gestive heart failure [26]. Two-dimensional echocar- 
diography demonstrated vegetations involving the 
aortic valve, and Aspergillus fumigatus was recov- 
ered from the surgically removed valve. Dissemi- 
nated aspergillosis had been diagnosed in the sec- 
ond patient by biopsy of a cutaneous lesion [24]. 
After two negative echocardiograms, subvalvular 
mitral vegetations were visualized. 

In the third case, the positive echocardiogram fol- 
lowed removal of an embolectomy specimen in which 
hyphae were seen [19]. Mitral valve replacement with 
a porcine valve was performed, and the patient ex- 
perienced progressive postoperative deterioration of 
his vision. A two-dimensional echocardiogram done 
26 days after surgery showed a normally function- 
ing valve without vegetations. Over the next month 
the patient's visual acuity continued to decline, and 
he was hospitalized because of a changing cardiac 
murmur. Echocardiography showed a large mass on 
the porcine prosthesis. 

Aspergillosis was diagnosed in the fourth patient 
by biopsy of a foot nodule, which was performed 
after two negative echocardiograms [21]. Finally, a 
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Table 5. Antemortem diagnosis, therapy, and outcome of aspergillus endocarditis in seven patients with no history 
of cardiac surgery. 

Reference Method of diagnosis Therapy Outcome 

10 Embolectomy histology and culture AmB Died 
13 Embolectomy histology AmB Died 
19 Skin biopsy histology, 2-D echo Valve replacement, AmB, 5-FC Died 
21 Skin biopsy histology, 2-D echo Surgical removal of endocardial lesion Died 
22 Embolectomy histology Valve replacement, AmB Survived 
24 Embolectomy histology, 2-D echo AmB Died 
26 2-D echo Valve replacement Survived 

NOTE. Abbreviations: 2-D echo = two-dimensional echocardiography; AmB = amphotericin B; 5-FC = 5-fluorocytosine. 

third echocardiogram (done on the 36th hospital day) 
revealed a pedunculated mass involving the posterior 
papillary muscle of the left ventricle. Surgery re- 
vealed a 4 cm x 2 cm pedunculated mass between 
the papillary muscles. 

No vegetations were visualized by echocardiogra- 
phy in five patients, one of whom had three sepa- 
rate studies. Although vegetations were not seen in 
our patient, increased tricuspid valve density was 
noted. 

Duration of illness. For 17 patients the duration 
of the illness could be estimated. The disease course 
ranged from 0.5 to 11 months, with an average length 
of 3 months. 

Antemortem diagnosis, therapy, and outcome. 
Aspergillus endocarditis was diagnosed before death 
in seven (24%) of the 29 patients, two of whom sur- 
vived (table 5) [10, 13, 19, 21, 22, 24, 26]. The diag- 
nosis was made by microscopic examination of em- 
bolectomy tissue followed by two-dimensional 
echocardiography (one patient), histologic examina- 
tion of biopsy material from a skin nodule followed 
by two-dimensional echocardiography (two), histo- 
logic examination of embolectomy tissue alone 
(three), and echocardiography alone (one). Three pa- 
tients were treated with amphotericin B alone, and 
all died [10, 13, 24]. One patient underwent surgical 
removal of the endocardial mass without concomi- 
tant antifungal chemotherapy and died of progres- 
sive central nervous system disease [21]. Of the two 
patients treated with both valve replacement and one 
or more antifungal agents [19, 22], one survived [22]. 
This patient had no underlying disease and received 
a total of 3.3 g of amphotericin B. The second sur- 
vivor was treated with surgical removal of the in- 
fected valve alone [261. 

Location of cardiac lesion(s). Sites of cardiac in- 
fection with Aspergillus in 27 patients are shown in 

table 6. The left side of the heart was involved in 
24 patients (89%), the right side in 11 (41%), and 
both sides in 8 (30%). Valvular lesions were present 
in 16 patients (59%/o), most commonly involving the 
mitral valve. Vegetations of the mural endocardium 
alone occurred in 11 patients (41%). Eleven patients 
had more than one endocardial lesion. Myocardial 
abscesses developed in 18 patients (67%), and two 
patients had associated pericarditis. The exact site(s) 
of endocardial involvement were not mentioned for 
two patients: one was said to have "pancarditis" [18] 
and the other to have "fungal growths on the heart 
valves" [27]. 

Extracardiac organ involvement. Sites of asper- 
gillus infection outside the heart are listed in table 
7 for 27 patients. The lungs (16 patients), brain (11), 
kidneys (11), and spleen (7) were the organs most fre- 
quently involved. Thirteen patients (48%) had in- 
volvement of more than one organ. Two patients had 
no evidence of extracardiac involvement (except for 

Table 6. Site(s) of cardiac lesions in 27 patients with 
aspergillus endocarditis and no history of cardiac surgery. 
Site* No. (%) of patients 

Left side of heart 24 (89) 
Mitral valve 9 (33) 
Aortic valve 6 (22) 
Endocardium, LV 10 (37) 
Endocardium, LA 3 (11) 

Right side of heart 11 (41) 
Tricuspid valve 4 (15) 
Endocardium, RV 5 (19) 
Endocardium, RA 4 (15) 

Left and right sides of heart 8 (30) 
Myocardium 18 (67) 
Pericardium 2 (7) 

* LV = left ventricle; LA = left atrium; RV = right ventri- 
cle; RA = right atrium. 
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embolectomy tissue that had been surgically removed 
from one); both of these patients survived. 

Organism. In 14 of 27 patients, the diagnosis of 
aspergillus endocarditis was based solely on histo- 

logic study of either the involved valve or the mural 
thrombus at postmortem examination; there was no 
confirmation by culture. The responsible organism 
in the remaining cases was A. fumigatus (seven), 
A. flavus (five), and Aspergillus nidulans (one). In 
one case A. flavus was recovered from the endocar- 
dial lesion, whereas cultures of lesions in the right 
lower and right upper lobes of the lung yielded 
A. fumigatus and A. nidulans, respectively [7]. 

Discussion 

The incidence of aspergillus endocarditis has in- 
creased over the past few decades in concert with the 
greater frequency of cardiovascular surgery [1-5]. 
The majority of cases complicate prosthetic valve 

surgery, but endocarditis has also been reported fol- 
lowing coronary artery bypass surgery [29]. Asper- 
gillus endocarditis in patients who have not had 
cardiac surgery, in contrast, remains uncommon. 
Factors predisposing to aspergillus endocarditis in 
such patients include those that predispose to inva- 
sive disease, as outlined by Rinaldi [5]: immunosup- 
pression caused by an underlying debilitating dis- 
ease and/or cytotoxic chemotherapy, steroid-induced 
depression of the host inflammatory response, and 
alteration of the host's normal flora caused by 

Table 7. Site(s) of extracardiac involvement in 27 
patients with aspergillus endocarditis and no history of 
cardiac surgery. 

Site No. (%) of patients 

Lungs 16 (59) 
Brain 11 (41) 
Kidneys 11 (41) 
Spleen 7 (26) 
Thyroid 5 (19) 
Liver 4 (15) 
Pancreas 4 (15) 
Eyes 3 (11) 
Gastrointestinal tract 2 (7) 
Skin 2 (7) 
None* 2 (7) 
Othert 4 

* Includes both survivors. 
t Includes testes, adrenals, mediastinum, and spinal cord in 

one patient each. 

prolonged administration of antimicrobial agents. 
In our opinion, another potential risk factor is the 
long-term presence of intravascular catheters, par- 
ticularly those that enter the right side of the heart. 
These catheters can certainly injure the mural en- 
docardium, thus serving as a nidus for thrombus for- 
mation, embolism, and/or infection [30]. In a review 
of fungal infections of the heart at Johns Hopkins 
Hospital, 77% of patients with fungal (candida or 
aspergillus) endocarditis had undergone prolonged 
intravenous catheterization [4]. Our patient had a 
Swan-Ganz catheter in place at different times during 
his hospitalization, in addition to the nearly continu- 
ous presence of one or more intravascular catheters. 
Although specific information was not provided, it 
is quite possible that several of the patients whose 
cases we reviewed experienced multiple breaks in 
their vascular systems due to placement of intravas- 
cular catheters, central venous pressure monitors, 
cardiac catheters, and/or multiple venipunctures. 

In addition to the appropriate host milieu, there 
must be a point of entry for the fungus. Aspergilli 
are airborne organisms that are ubiquitous in the en- 
vironment. As such, they could certainly be im- 
planted directly during surgical procedures, and this 
is the most likely scenario in many cases of prosthetic 
valve endocarditis [2, 5]. Other possible portals of 
entry include contaminated intravascular catheters, 
the respiratory tract (either the sinuses or the lungs), 
and the gastrointestinal tract. Events leading to in- 
fective endocarditis once the fungus has gained ac- 
cess to an appropriate host are not well delineated. 
In general, three elements are critical to the devel- 
opment of infective endocarditis: the valve must al- 
low adherence of the organism, the organism must 
become firmly implanted, and the organism must 
survive and propagate to produce a vegetation [31]. 
Before an organism can adhere to the valvular en- 
dothelium, the endothelial surface must be altered 
in a manner that allows the deposition of platelets 
and fibrin, which in turn permits colonization of the 
endothelial surface by the circulating organism. 
Many of the patients with aspergillus endocarditis 
and no history of cardiac surgery were receiving 
cytotoxic therapy. The complications of such ther- 
apy include thrombocytopenia and suppression of 
the immune response, both of which appear to be 
counterproductive to both the initiation and the 
propagation of a vegetation. However, in patients 
whose neutrophil and macrophage defense systems 
have been damaged, Aspergillus can establish a 
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progressive infection and disseminate widely. There- 
fore, it is conceivable that in these immunocom- 
promised patients endocarditis follows bloodstream 
invasion from a distant focus. 

Many of the clinical manifestations, physical find- 
ings, and laboratory and radiographic results for pa- 
tients with aspergillus endocarditis are not influenced 
by whether or not there has been previous cardio- 
vascular surgery [2, 4, 32]. The striking numerical 
predominance of males in both groups of patients 
may be related to inhibition of the growth of the 
fungus by estrogens [33]. Splinter hemorrhages, 
Roth's spots, and Osler's nodes are rare. Nearly all 
patients are febrile at some time during the course 
of illness. Many patients experience embolic 
phenomena, either to the extremities or to the cen- 
tral nervous system, and the majority have abnor- 
mal roentgenograms of the chest at some time dur- 
ing their disease. Recovery of Aspergillus species 
from blood cultures is rare. It is not surprising, how- 
ever, that involvement of the right side of the heart 
is more common in patients who have not had 
cardiac surgery; this pattern correlates with the low 
frequency of prosthetic valve surgery for replacement 
of the tricuspid and/or pulmonary valves. 

Our review revealed that aspergillus endocarditis 
was diagnosed before death in only one-fourth of 
patients, whether or not there was a history of cardiac 
surgery. In most cases the diagnosis was made by 
histologic examination of embolectomy or skin bi- 
opsy tissue. In three of the cases that we reviewed, 
positive histology was supplemented by echocardi- 
ographic visualization of valvular vegetations; in one 
case, echocardiography was the basis for the initial 
diagnosis. A significant finding in our review was 
that two-dimensional echocardiography provided 
false-negative results in five of the nine patients 
tested. Moreover, two of the positive echocardio- 
grams were for patients who had had two previous 
negative results. 

Because of failure to make an antemortem diag- 
nosis, mortality from aspergillus endocarditis in all 
series was extremely high. Only two patients (7%) 
included in our review survived, and similar survival 
rates have been reported by other authors [2]. One 
of the survivors in our series was a 36-year-old 
woman with no predisposing factors who was treated 
with valve replacement and concomitant amphoteri- 
cin B (total, 3.3 g) [22]. The second was a 42-year- 
old man with no underlying disease who was treated 
with surgery alone [26]. The two survivors of asper- 

gillus endocarditis reported by Kammer and Utz had 
prosthetic valve endocarditis [2]. Both were treated 
with valve replacement, and one also received 
amphotericin B (30-50 mg/d for 60 days) and 
5-fluorocytosine (8 g/d for 4 months). Because no 
patient has survived without valve replacement, ap- 
propriate treatment must include surgery. More- 
over, since disease is disseminated in virtually all 
patients at the time of diagnosis, concomitant 
chemotherapy should be administered, despite the 
survival of one patient following surgery alone. A 
question that remains to be answered is: Should che- 
motherapy include a combination of amphotericin 
B plus 5-fluorocytosine, or is amphotericin B alone 
sufficient? The patient in our series survived with 
amphotericin B alone. Kammer and Utz, however, 
recommended combination chemotherapy on the 
basis of fungal susceptibility testing results [2]. In 
our opinion, because susceptibility testing of fungi 
is presently not standardized and because test re- 
sults differ among laboratories [34], more clinical 
data should be acquired before firm conclusions re- 
garding this point are drawn. 

A definite diagnosis of aspergillus endocarditis 
was made in only half of the cases reviewed herein. 
In the remainder a presumptive diagnosis was made 
on the basis of histologic examination of the vege- 
tation after death. Although in the latter cases Asper- 
gillus was most likely responsible for the disease pro- 
cess, other fungi, such as Fusarium species and 
Pseudoallescheria boydii, can produce an identical 
histologic picture, and both have the potential to 
cause disseminated infection [35-38]. For accurate 
diagnosis, therefore, culture of involved emboli, tis- 
sues, or vegetations is imperative. 

In summary, native valve or mural endocarditis 
caused by Aspergillus species occurs primarily in im- 
munocompromised patients, many of whom have 
more than one predisposing factor. Although the 
clinical presentation is nonspecific, this entity should 
be included in the differential diagnosis when an im- 
munosuppressed patient presents with fever and em- 
bolic phenomena, with or without a heart murmur, 
and sterile blood cultures. Given that fungal blood 
cultures are rarely positive and that echocardiogra- 
phy has often failed to detect vegetations, better di- 
agnostic techniques are needed. Serologic tests that 
measure both antibodies and antigen in patients with 
aspergillosis have been developed [39-42]. Asper- 
gillus antibody tests have limited value in im- 
munosuppressed patients whose capacity to produce 
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antibodies is compromised. Various methods of 
aspergillus antigen detection do show promise for 
the diagnosis of invasive disease; however, at the pres- 
ent time these tests are technically difficult to per- 
form, are very time-consuming, and consequently 
are not easily adapted to the routine clinical microbi- 
ology laboratory. Moreover, a positive antigen test 
indicates only the presence of invasive aspergillosis; 
it has no diagnostic utility with regard to the exis- 
tence of fungal endocarditis. Therefore, a high de- 
gree of clinical suspicion remains paramount in di- 
agnosis. It is hoped that greater awareness of the 
disease will result in more frequent diagnoses early 
in the course of illness and, consequently, in a reduc- 
tion of the extremely high mortality rate. 
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