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Aspergillus Endocarditis in a Leukemia Patient
Diagnosed by a PCR Assay
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Abstract

A patient in the blastic phase of chronic myelocytic leukemia developed multiple arterial emboli
that originated from mitral valve vegetation. The diagnosis of infective endocarditis was not
confirmed because blood cultures, serological assays and other examinations detected no pathogens.
He died of intracranial hemorrhage after thrombolytic manipulation for embolization of the abdomi-
nal aorta and an autopsy was performed. Polymerase chain reaction analysis and Southern blot
analysis of tissues from the mitral valve revealed Aspergillus species as the cause of the endocarditis,
although none of the tissue specimens were culture-positive. These molecular analyses will be useful
in the diagnosis of various types of Aspergillus infections.

Introduction

The diagnosis of invasive aspergillosis is difficult to make because blood cultures are usually
negative, a biopsy is not feasible, and direct histopathological examination of the tissue may not
correctly identify the pathogen“?. Although a serological test for detecting Aspergillus-specific
galactomannan is commercially available, its clinical usefulness is severely hampered by a low level
of sensitivity®. Here we report a case of Aspergillus endocarditis, in whom, using two PCR-based
assays, Aspergillus-specific DNA was successfuly detected in autopsy tissue.

Case

A 46-year-old male was diagnosed with Philadelphia chromosome positive CML and four years
later, he was considered to be in the blastic phase. Treatment with vincristine and prednisolone and
multi-drug chemotherapy were given without any significant therapeutic effect. Meanwhile, he was
found to have pneumonia but no significant pathogen was detected by cultural examinations of
sputum or bronchoalveolar lavage fluid, serological testing of serum or histopathological examina-
tion of transbronchial lung biopsy. Since the patient did not respond favorably to any antibacterial
or fluconazole therapy, pulmonary Aspergillus infection was suspected and empiric therapy with
intravenous doses of amphotericin B was started. Pneumonia improved, however, only after the

neutrophil count had recovered.
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Fig. 1 Grocott-Gomori staining of the heart with
vegetation showing mycelia.

Two months following the diagnosis of pneumonia, he suffered from splenic infarction. Heparin
administration was started but symptoms of multiple arterial emboli became apparent. Althogh
echocardiogram revealed vegetation in the mitral valve, none of the blood cultures was fungus-
positive. Two weeks later, he suddenly suffered from an embolization of the abdominal aorta at the
bifurcation. Urokinase was injected but was ineffective, and five hours later the patient developed
intracranial bleeding and died. Autopsy revealed thrombi totally occluding the abdominal aorta at the
bifurcation. Vegetation with the destruction of the mitral valve and multiple abscesses and multiple
hemorrhages were also observed. Histopathological examinations of Grocott-Gomori methenamine
silver-stained tissue sections detected mycelia in vegetation and the abscesses which were suspected

to be Aspergillus species (Fig. 1). However, all of the tissue specimens examined were culture-
negative.

Molecular analysis

DNA was extracted from the paraffin embedded material of the mitral valve and the lung while
negative control DNA was extracted from parts of the myocardium of the same patient which wre
determined to be fungus-free by histopathological examination. PCR using primer pairs (B2F and B4
R), which amplify a fragment within the 18S ribosomal RNA genes (185-rDNA) amplified 687-bp
products in the mitral valve and the lung, but not in the control DNA (Fig. 2A)%. Southern analysis
of the products with the Aspergillus/Penicillium-specific internal probe revealed hybridizing bands
(Fig. 2B)®.

PCR was also performed using a primer pair specific for Aspergilius/Penicillium (B2F and S3R)
and 385-bp products within the 185-rDNA were amplified (Fig. 2C) (Murayama SY, Perera PD,
Makimura K, Yamaguchi H. Identification of fungal species with PCR products. In preparation).

Discussion

Invasive aspergillosis is now a growing clinical problem in the management of immunocom-
promised patients and it is important to establish a reliable and rapid method for diagnosis. Blood
cultures are rarely positive for Aspergillus, however, and only few cases with true aspergillemia have
been reported®. Although a serological test for detecting Aspergillus-specific galactomannan have
been developed recently with a reasonable specificity, its clinical usefulness is severely hampered by
its low level of sensitivity®”. Aspergillus endocarditis is a severe complication after open heart
surgery with a high incidence of systemic embolization and mortality of 93%, while the diagnosis of
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Fig. 2 PCR amplification
A: Electrophoresis of the products of PCR amplification using the B2F/B4R
primer pair. A 1.29% agarose gel was stained by ethidium bromide and visual-
ized by UV irradiation.
B: Southern analysis with Aspergillus/Penicillium specific probe, detected by
chemiluminescence with Polaroid 612, ISO 20,000 film. Lanes 1, 2. DNA extract-
ed from the mitral valve. Lanes 3, 4. Negative control DNA extracted from the
heart. Lanes 5, 6. DNA extracted from the lung. Lane 7. Ten ng of purified
Aspergillus fumigatus genomic DNA. Lane 8. Hind III digested A DNA marker.
C: Electrophoresis of the products of PCR amplification using the B2F/S3R
primer pair. Lane 1. 100 bp DNA ladder. Lanes 2, 3. DNA extracted from the
mitral valve. Lanes 4, 5. Negative control DNA extracted from the heart.
Lanes 6, 7. DNA extracted from the lung. Lane 8. Ten ng of purified Aspergil-
lus fumigatus genomic DNA. Lane 9. Hind III digested 2 DNA marker.
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this infection is difficult because of the low incidence of the disease and the low sensitivity of
microbiological tests?. Only 8% of the cases with Aspergillus-induced endocarditis were reported to

yield a positive blood culture®.
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Accordingly, the use of molecular biological techniques to diagnose Aspergillus infections have

recently been extensively studied and sensitive methods to screen the majority of clinically important
fungi using the PCR technique have been investigated®. Moreover, a PCR assay to specifically detect
aspergilli and penicillia has became available>®~!?, In the present case, although Aspergillus endocar-
ditis was suspected from the microscopic findings, the invaded tissues were culture-negative. On the
other hand, two different PCR assays revealed the existence of Aspergillus or Penicillium in the tissue
lesion. All of the clinical, histopathological and molecular findings suggested the occurrence of
Aspergillus infection.

In this context, the application of adequate PCR assays in clinical specimens, such as blood and

tissue biopsy materials, will be useful in the diagnosis of various types of Aspergillus infection and
may become a powerful diagnostic method in clinical medicine in the near future.
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