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Pulmonary Fungal Ball of Pseudallescheria boydii
Identified by LSU rDNA D2 Region Sequencing

Miyoung Kim, Mi-Hee Ahn, Ji Sang Kang, Hyun Lee, Sei-lck Joo, Sung Sup Park, Eui-Chong Kim

Department of Laboratory Medicine, Seoul National University Hospital, Seoul, Korea

We report a case of pulmonary fungal ball of Pseu-
dallescheria boydii (Scedosporium apiospermum, the
anamorph) and the result of LSU rDNA D2 region
sequencing of the clinical isolate. An immunocom-
petent 58-year-old female suffered 2-year history of
hemoptysis. Her symptom persisted despite the ad-
ministration of oral itraconazole, even though the
clinical, radiological, and histological findings sug-
gested Aspergilloma. In the fungal culture, the typical
morphology of S. apiospermum was observed. Even
though the sequencing using LSU rDNA D2 region

INTRODUCTION

Scedosporium apiospermum is the asexual anamorph of
Pseudallescheria boydii[1-3]. It is an ubiquitously present sapro-
phytic fungi, isolated from natural substances, including soil,
stream water, poultry, and cattle, with unknown mode of trans-
mission[3-8]. As an emerging pathogen, it causes a wide range of
diseases, from subcutaneous mycetoma in immunocompetent host
to disseminated sepsis in organ transplanted patients[3-5,9,10]. In
patients with cavitating or chronic suppurative lung diseases
such as tuberculosis, bronchiectasis, or cystic fibrosis, it may
develop localized invasive lung infection which is clinically
similar to that caused by Aspergillus [4,5,9]. However, the treat-
ment of S. apiospermum (P. boydii) requires voriconazole or
surgery sometimes, not amphotericin B[4,5,9]. Recently, some
researchers suggest P boydii is a species complex including
Pseudallescheria ellipsoidea distinguished by different patho-
rDNA  se-

quence[7,8,11]. We introduce our experience with the pulmo-

logical behavior, antifungal susceptibility, and

nary mycetoma of S. apiospermum and the result of LSU rDNA
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identified the organism as Pseudallescheria ellipsoi-
dea, one of the P. boydii complex, the further inves-
tigation of ours suggested that the species in P. boy-
dii complex could not be differentiated from each oth-
er by the sequencing of LSU rDNA D2 region.
(Korean J Clin Microbiol 2009;12:87-91)

Key Words: Scedosporium apiospermum, Pseudalle-
scheria boydii, Pseudallescheria ellipsoi-
dea

D2 region sequencing.

CASE REPORT

A 58-year-old woman was admitted to Seoul National Univer-
sity Hospital, Seoul, Korea, complaining of a 2-year history of
hemoptysis. Based on fungal hyphae in lung fine needle aspira-
tion biopsy, she had been diagnosed to have fungal ball in her
right upper lobe of the lung at her initial presentation at another
hospital. She had been treated with intermittent antibiotics for
one and a half years and oral itraconazole for the past 6 months.
Despite the treatment, her blood tinged sputum persisted. She
did not complain of any other symptoms. Physical examination
revealed no specific findings. She had no history of diabetes,
hypertension, trauma, tuberculosis, or medication including ste-
roid treatment. Results of complete blood cell count were as fol-
lows: white blood cell count, 9,000/uL; hemoglobin, 14.1 g/dL;
and platelet, 316,000/ul.. There was no evidence of tuberculosis
infection in acid fast stain and culture of her sputum. Chest ra-
diographs showed oval nodule in right upper lobe. Computed to-
mography scan disclosed oval low attenuating lesion sized 2.9
cm in right upper lobe suggesting fungal ball rather than tumor
(Fig. 1), and accompanying bronchiectasis in right upper lobe
and left lower lobe (Fig. 2). Bronchoscopy showed no endo-

bronchial lesion. The patient went under the lobectomy of right
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upper lobe. In the tissue specimen, a 2.7%2x2 cm sized cavity
was observed. The cavity was filled with a necrotizing material
of dark brown color and surrounded by multiple cysts (the size
of the largest cyst: 1.5x1x1 cm). Histological examination with
Gomori methenamine silver (GMS) stain and periodic acid-Schiff
(PAS) stain demonstrated numerous branching, septated hyphae
(Fig. 3). Based on these findings, the histopathological diagnosis
included chronic active inflammation, bronchiectasis accom-
panied by fibrosis and calcification, reactive hyperplasia in four
peribronchial lymph nodes, and fungus ball, morphologically
Aspergilloma. The surgical specimen was cultured in Sabouraud
dextrose agar (SDA, Hanil KOMED, Seoul, Korea) and Sabou-
raud dextrose agar with chloramphenicol (SC, Hanil KOMED,
Seoul, Korea) at 30°C. On the 8th culture day, the isolate started
to grow. The surface of the both agars grew cotton like white
mycelium, which later turned brown (Fig. 4). The reverse were
white at first then became smoky brown. We performed slide
culture of the isolate for 4 days and lacto-phenol cotton blue
stain for microscopic examination. The microscopic examination
showed septated hyphae with simple long or short conidiophores
with conidia singly or in clusters. The conidia were unicellular
and oval, and had the larger end toward the apex, and cut off
at base (Fig. 5). Pure culture was performed on Mycosel agar
(Becton Dickinson, Sparks, MD, USA) to confirm the unin-
hibited growth in cycloheximide. The isolate grew on the 10th
day of the pure culture. The organism was identified as S. apio-
spermum based on the microscopic features and uninhibited
growth in agar with cycloheximide. Sexual stage was not
observed. No other microorganisms were isolated from the
specimen. Sequencing was followed to confirm the micro-
biological diagnosis. MicroSeq ID Analysis D2 LSU rDNA
Fungal Sequencing Kit (Applied Biosystems, CA, USA), ABI
PRISM 3130 Genetic Analyser (Applied Biosystems, CA,
USA), and MicroSeq Analysis Software Version 2.0 (Applied

Biosystems, CA, USA) were used. The sequencing of LSU
rDNA, D2 region identified the isolate as P ellipsoidea with
100% match. Her 5-month postoperative course was rather com-
plicated due to postoperative hematoma followed by vancomy-
cin-intermediate Staphylococcus aureus infection, but she was

recovered completely and discharged.

DISCUSSION

Pulmonary fungal ball of S. apiospermum (or P. boydii, the
telemorph) requires fungal culture followed by histological ex-
amination or Aspergillus antibody test for the differential diag-
nosis from Aspergilloma[3,9,10,12-14]. As noted in our case, ra-
diographic or histopathologic examination cannot differentiate
Scedosporium from Aspergillus, and the diagnostic confusion may
complicate the management of Scedosporium infection[3,12]. It
also suggests that the prevalence of S. apiopsermum (or P. boy-
dii) infection, especially the mycetomatous form could have
been underestimated[12].

Chemotherapeutic agents used for the treatment of disseminated
infection of S. apiospermum are different from those for the
Aspergillus infection[4,5,9]. Voriconazole is the drug of choice
so far. Posaconazole and ravuconazole are effective as well,
while echinocandins exibit some activity in vitro[8,9]. For the
cases of a localized disease, surgical resection and/or adjuvant
chemotherapy has been recommended[3,14]. Our patient under-
went surgical resection of the fungal ball without additional che-
motherapy which was sufficient for the management of the S.
apiospermum mycetoma.

Unlike other pathogenic fungi, it is well known that Scedo-

sporium has ability to develop sexual on routine culture me-

Fig. 1. Chest CT shows a round opacity in the right upper lobe.

Fig. 2. Chest CT shows bronchiectasis in the right upper lobe.



Miyoung Kim, et al.: Pulmonary Fungal Ball of Pseudallescheria boydii 89

iy

:?: A ﬁlﬁ 2

B ooy

Fig. 3. Histological examinations of numerous branching, septated hyphae stained with (A) Gomori methenamine silver (GMS) and (B) periodic
Aacid-Schiff (PAS) (x400).

Fig. 4. The white to brown colored cottony colonies growing on Sabouraud’s dextrose agar (A) front and (B) reverse.

dia[7]. Only the anamorph was observed, and we performed
genotyping for further verification. The fungal isolate was iden-
tified as Pseudallescheria ellipsoidea, not S. scedosporium nor
P. boydii, using MicroSeq ID Analysis D2 LSU rDNA Fungal
Sequencing Kit (Applied Biosystems, CA, USA).

Recently, it has been proposed that P boydii, the telemorph,
is not a single species, but a species complex which consists of
at least six different species (P boydii, P. angusta, P. ellipsoi-
dea, P. fusoidea, P. minutispora, and S. aurantiacum)[7,8,11].
These species are believed to be different not only in partial se-

quence of B-tubulin genes, calmodulin genes, and the internal

transcribed spacer (ITS) region of the rDNA, but also in respect
Fig. 5. Microscopic examinations of a colony on the slide culture

stained with lacto-phenol cotton blue, showing septated hyphae with
simple conidiophores with conidia (x400). ceptibility[7,8]. However, some researchers argue that P. angus-

to growth rate, morphology, pathogeneicity, and antifungal sus-

ta, P. ellipsoidea, and P. fusoidea are the synonyms of P. boydii
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since those differences are not significant enough in terms of se-
quence and clinical behavior[8,15].

In ABI fungal library 2.0, P. ellipsoidea is the only species
present. None of other suggested species in P. boydii complex
or P. boydii itself does not exist in the library. We compared
the homology of commonly used part of LSU D2 region of
P boydii and P. ellipsoidea from NCBI using EMBL-EBI
(European Bioinformatics Institute) clustalW2 program (http:/
www.ebi.ac.uk/Tools/clustalw2). Only 6 nucleotides out of 379
base pairs showed difference between the two species, suggest-
ing that P, ellipsoidea could not be easily distinguished from P
boydii by sequencing the commonly used part of LSU D2
region. The sequence of our isolates (436 bp) using the MicroSeq
kit was also compared with the sequence of P boydii and P. el-
lipsoidea using the same method, and only 8 and 6 nucleotide
difference were observed, respectively.

Based on these findings, we infer that the result from
MicroSeq Analysis Software Version 2.0 simply means that our
isolate could be any one of the suggested species in P boydii
complex. Another possible explanation is that those suggested
species are synonyms of P. boydii, and they do not differ sig-
nificantly in respect to gene sequence. Further study with 2 -
tubulin genes, calmodulin genes, and the ITS region sequencing
might be helpful to resolve this issue.

We presented a case of localized lung Scedosporiosis in an
immunocompetent host with underlying bronchiectasis. The
symptom of hemoptysis had not been controlled by the admin-
istration of conventional antifungal agent, even though the clin-
ical, radiological, and histological findings had suggested
Aspergilloma. In fungal culture, the typical morphology of S.
apiospermum was observed. Even though the sequencing of
LSU rDNA D2 region identified the organism as P. ellipsoidea,
the further investigation of ours implies that the suggested spe-
cies in P. boydii complex could not be differentiated from each
other through the sequencing of LSU rDNA D2 region. Further
study with sequencing of other region might resolve this issue,
even though it is still possible that those suggested species are
not significantly different from each other in genotypic or clin-

ical aspects.
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