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Introduction

Schizophyllum commune is a basidiomycotic fungus 
with worldwide environmental distribution (except 
in Antarctica) that is often found on decaying 
organic matter, such as rotten wood. It only rarely 
causes disease in the human airway. Clark et al. 
described the first reported case of allergic fungal 
rhinosinusitis (AFRS) in 1996.1 Eight patients with 
AFRS caused by S. commune have been reported to 
date2,3 and Tsukatani et al. showed for the first time 
positive specific IgE antibodies against S. commune 
as evidence of type 1 hypersensitivity to the strain.2 
Specific IgE antibodies are a significant finding for 
AFRS.

We present two rare cases of S. communerelated 
AFRS in a 34yearold female and a 27-year-old 
woman showing positive specific IgE and IgG 
antibodies against S. commune. The two patients 
were first treated by surgery and one of the patients 
needed additional drug therapy due to recurrence. 
After remission, eosinophil count, titres of total 
serum IgE antibody and specific IgE and IgG 
antibodies against S. commune decreased; we 
confirmed the decrease in the values of specific 
antibodies after remission in one patient.

Case report

Case 1

A 34-year-old woman presented with nasal 
obstruction of the left side and was referred to 
Gifu Prefectural Tajimi Hospital. She had been 
administered antibiotics for chronic rhinosinusitis 
for one month by an otolaryngology clinic with 
minimal symptomatic improvement. She had 
seasonal allergic rhinitis caused by Japanese cedar 
pollen and a family history of asthma.

A polyp was found in her left nasal meatus. 
Computed tomography (CT) of paranasal sinuses 
revealed soft tissue opacification in the left 
maxillary and ethmoid sinuses with patchy areas 
of high density (Figure 1). Bony hyperplasia and 
destruction were not found. Laboratory tests 
revealed a white blood cell count of 4700/mm3 
with 5.0% eosinophils. Left-side endoscopic 
sinus surgery was performed. The maxillary and 
ethmoid sinuses were filled with mucoid secretions. 
Histopathological examination revealed numerous 
degenerated eosinophils in the mucous (Figure 2). 
We employed Grocott’s methenamine silver stain 
technique, which showed the presence of hyphae 

AFRS caused by S. commune diagnosed using specific antibodies and genetic 
identification

T. Nakada1, M. Teranishi2, M. Tomita1, Y. Ueda1, K. Kamei3, M. Sone2

1Department of Otolaryngology, Gifu Prefectural Tajimi Hospital 1-161, Maehata-cho, Tajimi 507-8522, Japan;  
2Department of Otolaryngology, Nagoya University Graduate School of Medicine, 65 Tsurumai-cho, Showa-ku, Nagoya 
466-8550, Japan ; 3Division of Clinical Research, Medical Mycology Research Center, Chiba University 1-8-1, Inohana, 
Chuo-ku, Chiba 260-8673, Japan

Key-words. Schizophyllum commune; allergic fungal rhinosinusitis

Abstract.  AFRS caused by S. commune diagnosed using specific antibodies and genetic identification. Background: 
Schizophyllum commune is a widespread species of fungus that grows on a variety of trees and decaying wood. It 
only rarely causes human disease such as allergic bronchopulmonary mycosis, fungal rhinosinusitis and allergic fungal 
rhinosinusitis (AFRS). AFRS caused by S. commune is the most unusual among these diseases.
Case reports: we present two cases of S. commune-induced AFRS in a 34yearold and a 27-year-old woman diagnosed 
by elevated IgE antibodies, computed tomography findings and histopathological examinations of mucous and culture.
Conclusion: the two patients showed positive specific IgE and IgG antibodies against S. commune using an enzymelinked 
immunosorbent assay. We confirmed a decrease in the values of specific antibodies after remission in a patient.



124	 T. Nakada et al.

The results of the multiple antigen simultaneous 
tests for specific serum IgE antibodies against 
Penicillium, Candida and Alternaria were positive 
(2+, 1+, 1+), but negative for Aspergillus. Further 
investigation showed that when antibodies against 
S. commune were measured using an enzymelinked 
immunosorbent assay (ELISA),5 specific serum 
IgE and IgG antibodies against S. commune were 
strongly positive. Therefore, the patient met the 
diagnostic criteria for AFRS.6

We administered prednisolone and oral 
antifungals (itraconazole 200 mg daily) for one 
month and postnasal discharge and nasal symptoms 
improved significantly. The patient’s white blood 
cell count was 6000/mm3 with 3.5% eosinophils 
and serum IgE level was 551 IU/ml after four 
months of the therapy. Specific serum IgE and IgG 
antibodies against S. commune decreased (Figure 
4). The patient remains in remission.

Case 2

A 27-year-old woman was referred to our hospital 
due to right chronic rhinosinusitis and unilateral 
polyps that had not improved despite administration 
of antibiotics. The patient had seasonal allergic 
rhinitis caused by Japanese cedar pollen. CT of 
paranasal sinuses revealed soft tissue opacification 
in the right maxillary and ethmoid sinuses with 
patchy areas of high density. Laboratory tests 
revealed a white blood cell count of 3900/mm3 with 
3.9% eosinophils and serum IgE level was 953 IU/
ml. Specific IgE antibodies against Aspergillus 

in the mucous (Figure 3). Massive infiltration of 
eosinophils and no fungal invasion were revealed 
in the mucosa. When the mucous was cultured, a 
white fluffy colony grew that was later identified 
as S. commune by sequence analysis of the internal 
transcribed spacer region and D1/D2 regions of 
the 26S ribosomal DNA, and finally resulted in a 
fruiting body.4

During the four months after endoscopic sinus 
surgery, no evidence of recurrence was observed by 
nasal fiberscope and the patient’s nasal syndrome 
was absent without any medication, until postnasal 
discharge was found. Then, her white blood cell 
count was 5500/mm3 with 14.1% eosinophils 
and serum IgE level was high (1606 IU/ml). 

Figure 1
Computed tomography showing the paranasal sinuses (coronal 
view) revealing soft tissue opacification in the left maxillary 
and ethmoid sinuses with patchy areas of high density (arrow).

Figure 2
Numerous degenerated eosinophils in the mucous (H&E ´ 400 
magnification).

Figure 3
 The presence of hyphae in the mucous, detected using Grocott’s 
stain (´ 400 magnification).
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antibodies decreased but were still high,5 which may 
have been due to long-lived IgE plasma cells.7 The 
number of eosinophil and specific IgG antibodies 
can be more sensitive indicators than total and 
specific IgE antibodies.

Only two of all reported cases and the current 
two cases have shown positive specific IgE 
antibodies against S. commune as evidence for 
type 1 hypersensitivity, as described in the standard 
diagnostic criteria for AFRS,2,6 which include 
unilateral polyps, characteristic CT, histological 
evidence of eosinophilic mucous and positive fungal 
stain or culture.7 As a characteristic CT, images of 
AFRS with S. commune commonly show soft tissue 
opacification in unilateral sinuses with patchy areas 
of high density, which signify allergic mucin; in 
such a case, cultural tests with suspicion of fungal 
involvement are needed. The associated fungus in 
patients with AFRS typically includes Aspergillus 
flavus, Aspergillus niger, Bipolaris hawaiiensis, 
Bipolaris species and mixed colonization with B. 
hawaiiensis and Curvularia lunata.8 However, 
the fungi observed on cultures are not always the 
cause of AFRS. Evidence of elevated specific IgE 

and Candida were positive. Right-side endoscopic 
sinus surgery was performed and the maxillary 
and ethmoid sinuses were filled with mucoid 
secretions. Histopathological examination showed 
many eosinophils and hyphae in the mucous and 
no invasion of hyphae in the mucosa. Culture of 
the mucous on Sabouraud’s dextrose yielded the 
growth of a white mould. The cultured colony was 
identified as S. commune by sequence analysis of 
the internal transcribed spacer region and D1/D2 
regions of the 26S ribosomal DNA and specific 
serum IgE and IgG antibodies against S. commune 
were positive as measured using ELISA.4,5 The 
patient was then diagnosed as AFRS caused by S. 
commune. She remains in remission three years 
after the operation.

Discussion

For the first time, we show decreased specific 
IgE and IgG antibody titres against S. commune 
following treatment in an AFRS case. The number 
of eosinophils was already normal and specific 
IgG antibody was negative. Total and specific IgE 

Figure 4 
 The alteration of eosinophil count, titres of total serum IgE antibody, specific IgE and IgG antibodies against S. commune in case 1; (a) 
total serum IgE decreased but was still high; (b) the percentage of eosinophils decreased; (c) specific IgE decreased but was still high 
in terms of total IgE. The mean titre of IgE against S. commune among healthy people was 0.0114 ± 0.0178 (unpublished data); (d) 
specific IgG became negative. The mean titre of IgG against S. commune among healthy people was 0.085 ± 0.143 (unpublished data).
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disease but an infectious disease, is more general.14 
A number of reports confuses AFRS with chronic 
fungal rhinosinusitis. From a pathophysiological 
perspective, they should be strictly differentiated. 
Examinations of haematoxylin and eosin-stained 
mucous and mucosa collected from the two patients 
in this paper was unable to reveal fungi. To provide 
a proper diagnosis, special staining for fungi has 
to be conducted when allergic and fungal relations 
are suspected by findings such as unilateral polyps, 
specific CT images, a high level of serum IgE and 
eosinophilia. Proof of positive specific antibodies 
against a cultured fungus is essential for the 
diagnosis of AFRS.

Conclusion

The two patients presented in this paper showed 
positive specific IgE and IgG antibodies against S. 
commune when using an ELISA. We confirmed a 
decrease in the values of specific antibodies after 
remission in patients.
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