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Abstract:

Scedosporium apiospermum is an opportunistic fungus that can cause various types of infections, including
localized infections and life-threatening disseminated infections, particularly in immunocompromised patients.
Treatment is especially challenging due to its multidrug resistance. We herein report the case of a 73-year-old
woman who was non-immunocompromised but developed S. apiospermum lung infection and a pulmonary
tumorlet. To our knowledge, this is the first report of the coexistence of pulmonary S. apiospermum infection
and tumorlet. The lung lesion was successfully treated by surgical excision without any antifungal agents,

and no recurrence of the tumorlet or S. apiospermum infection has occurred.
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Introduction

Scedosporium apiospermum species complex are sapro-
phytic fungi widespread in soil and polluted water sources.
S. apiospermum was previously reported as an anamorph
form of Pseudallescheria boydii but has recently been de-
fined as a distinct species (1, 2). S. apiospermum is an op-
portunistic fungus causing life-threatening infections in im-
munocompromised patients (3-5). Chronic pulmonary infec-
tions develop mainly in patients with underlying lung disor-
ders, such as tuberculosis, sarcoidosis and cystic fibro-
sis (6-8). Similar to chronic pulmonary aspergillosis, lung
involvement due to S. apiospermum falls into several catego-
ries: transient local colonization, bronchopulmonary saprobic
involvement, fungus ball formation (scedosporioma), and in-

vasive infection (pneumonia) (3). However, due to the ab-
sence of a standard diagnostic assay for S. apiospermum in-
fection, its incidence rate and clinical significance are likely
to be underestimated (6, 7).

A pulmonary tumorlet is a nodular proliferation of
neuroendocrine cells that is <5 mm in diameter. It is associ-
ated with underlying lung disorders, such as chronic bron-
chitis and other inflammatory diseases, and has rarely been
reported with normal lungs (9, 10). To our knowledge, the
co-occurrence of pulmonary tumorlet and pulmonary sce-
dosporioma has never been reported, although there have
been a few papers reporting the simultaneous existence of a
tumorlet with pulmonary tuberculosis or pulmonary aspergil-
losis (11, 12). We herein report the first case of sce-
dosporioma with pulmonary tumorlet in an immunocompe-
tent host.
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Figure 1.

Case Report

A 73-year-old Japanese woman visited our hospital for
the further evaluation of abnormal chest imaging findings
noted at a medical checkup. She had previously worked in
the publishing industry where she had undergone regular
medical checkups, but no chest X-rays had been taken for
decades. She had no pulmonary symptoms and no history of
a fever, anorexia or loss of weight. She had never smoked.

A physical examination and vital signs were unremark-
able except for hypertension. Her hematological and bio-
chemical examinations were within normal limits. The As-
pergillus galactomannan (GM) antigen value was 0.2 (Plate-
lia Aspergillus ELISA; Bio-Rad Laboratories, Marnes-la-
Coquette, France), and the 1,3-beta-D-glucan value was <11
pg/mL (B-D-glucan Test Wako, Wako Pure Chemical, Osaka,
Japan). Elevated values of serum ProGRP (93.6 pg/mL) and
CYFRA (3.9 mg/dL) were observed, while CEA (1.9 ng/
mL) and SCC (0.6 ng/mL) were within normal limits. Chest
X-ray showed a mass in the right middle lung field
(Fig. 1A) and -contrast-enhanced computed tomography
showed a solitary mass lesion (40x35x21 mm) that was het-
erogeneously rim-enhanced with small cystic bronchiectasis
in the right middle lobe (Fig. 1B).

A sputum smear examination by Gram staining and acid-
fast bacillus (AFB) testing and sputum culture were nega-
tive. Bronchoscopy was performed, and a histopathological
examination of transbronchial lung biopsy (TBLB) speci-

Chest X-ray (A) and contrast-enhanced computed tomography (B) on admission.

mens showed an atypical epithelium lesion stained for TTF-
1 and slightly stained for cytokeratin with hyphal elements
in fibrous stroma. AFB and Gram staining of the bronchoal-
veolar lavage fluid (BALF) were negative. Culture of the
BALF and TBLB specimens revealed colonies with a white
cottony texture grown on potato dextrose agar after incuba-
tion at 30C for 20 days (Fig. 2A). It did not show typical
characteristics of a Scedosporium spp. colony, which showed
a white to grayish front surface and with a brownish back
surface due to a lack of pigments and the production of
brown conidia (3). The microscopic appearance of the my-
celia was a single conidia borne on a short conidiophore at-
tached to the mycelium, which was a typical feature of Sce-
dosporium spp. (Fig. 2B). Finally, the isolate was identified
as S. apiospermum/P. boydii complex by sequencing the in-
ternal transcribed spacer region and the D1/D2 region of the
ribosomal DNA gene, as described previously (13). The an-
tifungal susceptibilities of the isolated S. apiospermum were
assessed using the broth microdilution method according to
the Clinical and Laboratory Standard Institute (CLSI) M38,
third edition (14). The data are shown in Table.

Right middle lobectomy was carried out to remove the le-
sion at which cancer and a fungus ball were suspected. An
examination of an apical segment revealed a cavity filled
with fungus ball-like tissue (Fig. 3A). Furthermore, marked
increases in collagenous tissues were noted on the surface of
the fungus ball (Fig. 3B). The fungus ball was composed of
conidia and hyphal elements of S. apiospermum (Fig. 3C).
In addition, the small nodule near the fungus ball was com-
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Figure 2.

(A) Colony appearance of Scedosporium apiospermum on a PDA plate. After incubation

at 30°C for 20 days, the front surface (left panel) and back surface (right panel) of the plate were
photographed. (B) A microscopic examination of the slide culture stained with lactophenol cotton
blue. Branching spectated hyphae and single oval sessile conidia at the top of conidiophores (x1,000).

Table.
migatus.

Comparison of Antifungal Susceptibility of Scedosporium Apiospermum and Aspergillus Fu-

MIC (ug/mL)*

Reference
AMB  MCFG ITC VRC
A. fumigatus (ATCC 204305) 0.5-2  <0.007 0.25-1 0.25-1 23,24
S. apiospermum >16 0.12 >8 >8 23,25
S. apiospermum complex isolate in the present case >16 0.25 1 0.25 this study

*Micafungin susceptibility was determined by minimum effective concentration.

AMB: amphotericin B, MCFG: micafungin, ITC: itraconazole, VRC: voriconazole

posed of a uniform rosette population of cells with oval or
spindle nuclei (Fig. 4A). The small tumor was stained
strongly for neuroendocrine markers, including Chromo-
granin A, Synaptophysin and CD 56 (Fig. 4B, C and D),
and was therefore diagnosed as a carcinoid tumorlet. On a
histopathological examination, a fungus ball was found in
the cystic bronchiectasis, and its surrounding bronchial mu-
cosa remained largely intact. No metastasis was found in the
mediastinal lymph nodes.

We diagnosed the patient with pulmonary S. apiospermum
infection (fungus ball) and the coexistence of a tumorlet. No
antifungal agent was administered before or after surgery.
The tumor marker values returned to normal after the opera-

tion. No recurrence of the tumorlet or S. apiospermum in-
fection has occurred in the five years since surgical resec-
tion.

Discussion

The lung and upper respiratory tract are the most com-
monly encountered sites of non-opportunistic involvement
by S. apiospermum. The imaging of pulmonary S. apiosper-
mum infection and histological examination findings are
nonspecific and closely resemble the manifestations of more
common Aspergillus species infections. However, the anti-
fungal susceptibilities of Aspergillus spp. and S. apiosper-
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Figure 3. (A) Gross pathology of the right middle lobe. The arrowheads indicate fungus ball-like
tissue filling cystic bronchiectasis. (B) The fungus ball was composed of hyphal elements on the left
side of the arrows. The arrows indicate bronchial epithelium. No fungal invasion exceeded the bron-
chial walls. The tumorlet nests are on the right side of the bronchial epithelium (circle), (Hematoxylin
and Eosin staining, x25). (C) Branching and septate hyphae (arrows) and conidia (arrowheads), (Go-
mori’s methenamie silver, x400).

Figure 4. The nodule consists of a uniform population of cells with oval or spindle nuclei. Rosette
formation is evident (A, Hematoxylin and Eosin staining, x200). Strongly positive immunostaining for
Chromogranin A (B, x100), Synaptophysin (C, x200) and CD 56 (D, x100) was observed in the carci-
noid tumorlet.
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mum are different (15, 16). As observed for the isolate in
this case, S. apiospermum is highly resistant to amphotericin
B and less susceptible to echinocandins than most Aspergil-
lus spp. including A. fumigatus (Table), suggesting the epi-
demiological and clinical importance of these species’ iden-
tification.

Although voriconazole is recommended as the first-line
treatment (17, 18), the appropriate treatment for S. apiosper-
mum infection is unknown, and the mortality is very high
despite antifungal treatment. In our case, treatment with
voriconazole may have been a therapeutic option based on
the susceptibility results of the isolate, but because of the
possibility of malignancy, the patient underwent surgical re-
section. The elevated ProGRP value returned to normal after
the operation. Although immunostaining for ProGRP was
not performed in this case, the elevated level of ProGRP
was likely derived from the tumorlet, in agreement with the
findings of a previous report (19). To our knowledge, there
have been no reports describing the relationship between S.
apiospermum markers, including
ProGRP.

The etiopathogenic relationship between tumorlet and S.
apiospermum infection is difficult to define. Pulmonary tu-
morlets often develop in the context of bronchiectasis, fibro-
sis and chronic inflammation of the lung tissues that can be
caused by chronic mold infections. However, the tumorlet it-
self also causes pulmonary fibrosis and chronic lung tissue
scarring by producing fibrosis-inducing factors, such as vas-
cular endothelial growth factor and bombesin (20-22). This
secondary induced lung tissue injury may also predispose
the lung to the development of subsequent mold infections.
In our pathological examination, the tumorlet and S. apio-
spermum 1infection lesions were located closely but sepa-
rately; however, we were unable to differentiate the tumorlet
lesion on chest X-ray/computed tomography before surgery.
The limitation of this case report is that we were unable to
assess the time course of the development of both diseases.

Similar to pulmonary aspergillosis, S. apiospermum infec-
tion develops as a localized lesion in patients who are not
severely immunocompromised. In addition, S. apiospermum
infection is often refractory to treatment with antifungal
agents alone due at least in part to its intrinsically reduced
susceptibility to multi-antifungals; therefore, if feasible, sur-
gical resection may be an effective therapeutic option, as
shown in the present case. However, the need for adjunctive
antifungal therapy should be considered on a case-by-case
basis.

infection and tumor
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