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Abstract Allergic fungal sinusitis (AFS) is a noninvasive
form of fungal rhinosinusitis with a prevalence of 6-9 %
among all rhinosinusitis cases requiring surgery. The fungi
causing AFRS have a great diversity and regional variation
in the incidence of AFS has been reported worldwide. The
aim of this study was to evaluate the prevalence of AFS
among rhinosinusitis patients in the north east of Iran. In a
prospective cross-sectional study 127 patients with sino-
nasal polyposis who were candidates for surgery were
recruited. All cases were evaluated by sinonasal CT scan,
Prick test for common regional allergens, total serum
immunoglobulin E (IgE) level, and allergic mucin culture
for fungi in suspected cases. Data analyses were done using
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SPSS version 13.0. Their mean age was 37.4 + 11.6 years,
the male-to-female ratio was 69/58. Eleven patients
(9.45 %) met the AFS criteria. Nine cases had a positive
culture for Aspergillus specimen and three for Alternaria.
Prick test was positive for at least one allergen in 28 cases
(22.05 %). The most common allergen was weed. The total
IgE level was significantly higher in AFS patients. This
study showed the prevalence of AFS among patients with
nasal polyposis to be 9.45 %.

Keywords Allergy - Allergic fungal sinusitis -
Aspergillus - Nasal polyp - Rhinosinusitis

Introduction

Allergic fungal rhinosinusitis (AFRS) was first reported as
a distinct clinical disorder in 1976 [1]. AFRS is a truly
unique pathologic entity, defined largely by the presence of
allergic fungal mucin, which is a thick, tenacious, eosino-
philic secretion with characteristic histologic findings [2].
In 1994, Bent and Kuhn [3] published their diagnostic
criteria focusing on the histologic, radiographic, and
immunologic characteristics of the disease including type I
hypersensitivity, nasal polyposis, characteristic findings on
CT scan, presence of fungi on direct microscopy or culture,
and allergic mucin containing fungal elements without
tissue invasion.

Maxillary sinus rhinosinusitis due to Aspergillus was
described by Millar and Katzenstein in 1981 and 1983
respectively, who described the presence of groups of
necrotic eosinophils, Charcot-Leyden crystals and nonin-
vasive fungal hyphae in the sinusal mucin of patients with
chronic sinusitis [4]—calling this “allergic rhinosinusitis
due to Aspergillus”.
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Although recent studies demonstrated that there are
potential deficits in the innate and acquired immunity of
CRS patients that might reduce their ability to react to
fungi, there are a few studies that suggest a causative role
of fungi in CRS, though they might have a disease-modi-
fying role.

Almost a decade after Ponikau hypothesis, there is no
convincing evidence for clinical improvement of CRS with
anti-fungal therapy. It means that currently the key role of
fungi in a majority of the CRS cases is questionable and
anti-fungal treatment should not be used routinely [5].

Asero et al. [6] found patients with polyposis to exhibit
fungal sensitization, particularly to Candida albicans,
although it was a controversial genus [7]. In a study of
patients with chronic rhinosinusitis, Ponikau et al. [8]
detected fungi in 96 % of nasal secretion cultures and
identified 40 different fungal species in the nasal sinuses.
According to these studies, the condition is mediated by
IgE in response to different fungi present in the sinonasal
eosinophilic mucin. The theory is supported by the obser-
vation of specific IgE in cultures. Currently, the most
widely accepted hypothesis excludes the allergic etiology
and proposes the term “eosinophilic fungal sinusitis” [8,
9].

The fungi causing AFRS have a great diversity. Man-
ning and Holman [10] in 1998 reported 168 positive cul-
tures, 87 % of the cases showed dematiaceous fungi, and
13 % showed Aspergillus species. Interestingly, in the
Indian scenario A. flavus was isolated in more than 80 % of
the cases of AFRS [11-15]. A. flavus was also isolated from
50 % of patients diagnosed with AFRS in the Middle East
[16]. Telmesani [17] reported a 12 % prevalence of AFS
among sinonasal polyposis in Saudi Arabia in which
Aspergillosis was found in 72 % of the cases while the rest
had a negative culture .

Regional variation in the incidence of AFRS has been
reported worldwide. The aim of this study was to evaluate
the prevalence of AFRS among rhinosinusitis patients in
the north east of Iran and the common fungi related to this
disorder.

Materials and methods

In a prospective cross-sectional study From December
2006 to November 2010, 127 patients with over a 1-year-
history of sinonasal polyposis who were candidates for
surgical intervention were recruited. They were selected
from the patients being referred to the Ear, Nose and
Throat clinics of two main educational hospital of Mash-
had, Iran (Qaem and Imam Reza Hospitals) with the
diagnosis of unilateral or bilateral nasal polyps for under-
going functional endoscopic sinus surgery (FESS).
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Intractable sinonasal polyposis was the main criteria for
surgery. The outcome measures were age, sex, CT scan
findings, IgE level, operative details and atopy. The final
diagnosis was based on histopathological findings of the
tissue and mucin, recurrence rate in patients followed up
for 1 year or more, the presence of associated asthma, and
the results of fungal cultures in suspected cases of AFS.

Skin prick test was performed with a battery of 13
common regional allergens’ extracts (Hollister-Stier, USA)
including molds, mites, cockroaches, weeds and trees.
Testing method was previously described [18].

CT scan staging of nasal polyps was based on the
staging of Lund Mccay [19]. AFS was taken into consid-
eration if the histopathology confirmed the presence of
eosinophilic mucin containing hyphae.

Data analyses were done using SPSS version 13.0 sta-
tistical software (SPSS Inc, Chicago, IL). For comparisons,
the ¢ test for independent variables, analysis of variance
and Chi-square tests were used wherever required. The
difference was considered as significant if P < 0.05.

This study was approved by the Ethics Committee of
Mashhad University of Medical Sciences and it conforms
to the provisions of the Declaration of Helsinki. All
patients were fully informed of the study protocol and gave
an informed consent prior to study entrance.

Results

A total of 127 patients with sinonasal polyposis who were
candidates for endoscopic sinus surgery entered the study.
Their mean age was 37.4 + 11.6 years and the male-to-
female ratio 69/58. Twelve (9.45 %) met the AFS criteria
while the remaining 115 patients showed histopathological
features of chronic hyperplastic rhinosinusitis.

CT scan staging was performed for all patients; the
mean score according to Lund Mackay was 13.48 and
18.90 for none AFS and AFS cases, respectively. This
difference was statistically significant (P < 0.05).

87 patients were followed up for 1 year or more with a
mean duration of 16 months. The overall recurrence rate in
these patients was 19.54 % (17 cases). Among the AFS
patients nine were followed up for 2 years for which
recurrence was detected in four cases (44.44 %) whom
underwent endoscopic surgery once again.

105 patients were non-asthmatic whereas 22 patients
(20.95 %) had a positive history for asthma. Only two
patients with AFS had an associated asthma. Smoking
habits were found in 13 (10.24 %) while all smokers were
male.

Prick test was positive for at least one allergen in 28
cases (22.05 %). The most common allergen was weed. A
positive prick test for Alternaria and Aspergilosis were
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Table 1 The most common allergens among patients with Allergic
Fungal Sinusitis

Allergens Number  Percent
1 Dermatophogoidesfarinae 17 13.4
2 Dermatophogoidespteronyssinus 13 10.2
3 Alternariaalternata 14 11.0
4 Aspergillus mix 13 10.2
5 Moulds yeasts mix 12 9.4
6 Cockroach 15 11.8
7 Rough pigweed (Amaranthusretroflexus) 24 18.9
8 Bermuda grass (cynodondactylon) 14 11.0
9 Fat hen (Chenopodium album) 32 25.2
10 Sorrel (Rumexacetosa) 11 8.7
11 Kochia weed 26 20.5
12 Russian thistle (Salsola kali) 31 24.4
13 Ash (Fraxinus excelsior) 5 3.9
Overall Mites 20 15.75
Overall Fungi 17 13.39
Overall Weeds 41 32.28

The extract includes Alternaria t, Hormodendrum c¢, Phoma h,
Helminthusporium I, Aspergillus mix, Penicillium mix, Fusarium v,
Rhizopus n

found in 11(8.66 %) and 10(7.87 %) cases, respectively
(Table 1).

In 8 of the 12 cases of AFS, Aspergillus species were
demonstrated in fungal cultures. In the remaining three,
Alternaria was seen on culture.

The total IgE level among patients with polyposis alone
was 207.45 while the same value was 520.14 in AFS cases.
This difference was statistically significant (P < 0.05).

Discussion

Nasal polyps are a common problem with different etiol-
ogies. It has always been an issue of importance to estimate
the incidence of AFS among patients with nasal polyps. In
this prospective study we collected data from the medical
records of 91 patients admitted with the preoperative
diagnosis of nasal polyps in a period of about 4 years for
endoscopic sinus surgery. A valid diagnosis was revealed
in the medical records of 127 patients based on histo-
pathologic studies whereas 12 (9.45 %) cases were proven
to have AFS.

In 2005, BeepSee et al. reported that in adult Malaysian
patients with refractory rhinosinusitis the incidence of AFS
was 26.7 %. The presence of allergic mucin was the
diagnosing tool for AFS, by which they found fungus in the
secretions of only 5 patients (16.7 %) and in nasal secre-
tions and surgical specimens of 11 (36.7 %) others [19].
Braun et al. [20] in 2003 reported a 7 % incidence of AFS

among nasal polyposis patients. In another study in Saudi
Arabia by Telmesani [17] the prevalence of AFRS among
patients with nasal polyposis was reported as 12.1 % and
there was a highly significant statistical difference in IgE
levels between patients suffering from AFRS and chronic
hyperplastic rhinosinusitis with nasal polyps. This vari-
ability in incidence might be the result of different diag-
nostic techniques used or due to differences in its
geographical distribution.

The total IgE level in our study was significantly higher
in AFS patients in comparison to those with chronic rhi-
nosinusitis. These results are in accordance with those of
Ferguson’s study stating that total IgE in patients with AFS
is frequently elevated with a mean of 668 IU/mL and the
normal concentration being less than 125 IU/mL [21]. In
addition, in a study conducted by Schubert [21], it was
shown that the total IgE level had a significant correlation
with the disease severity, and that a 10 % or more increase
in total serum IgE during the follow-up period was a strong
predictor of recurrence and the need for surgical
intervention.

Although it is believed that total IgE is an important
factor in the diagnosis and prognosis of AFRS, the large
standard deviation made it difficult to be used as a diag-
nostic tool. This marked variability could to some extent be
attributed to fluctuation in the disease activity. Still, total
IgE may be helpful in differentiating between eosinophilic
mucin rhinosinusitis and AFS, where it is elevated in AFS
cases [22].

In the present study, the overall recurrence rate for nasal
polyps was 19.54 % (out of 87 patients). Four of the nine
(44.44 %) cases with AFS showed recurrence during the
first year, while the recurrence rate in those with hyper-
plastic rhinosinusitis was 16.67 % (13 patients). The dif-
ference was statistically insignificant. Wynn and Har [23]
in a retrospective study, found a recurrence rate of 60 % in
patients with nasal polyps after 40 months of follow-up.
The lower recurrence rate in our study could be due to the
shorter follow-up period. No exact figure for the recurrence
rate of AFS was found in the literature. When applying the
grading system for nasal polyps described by Lildholdt
et al. [24], a significant increase in the rate of recurrence
was found with the increase in grade. Therefore this
grading system could be used as a prediction index for the
recurrence of nasal polyps.

In the current study asthma was found to be associated
with nasal polyps in 25 cases (27.5 %) and only in two
patient with AFS (16.67 %), showing that asthma is not a
major associated pathology in allergic fungal sinusitis. The
rate of associated asthma in AFS cases ranges from
3040 % in most of the available literature. The lower
incidence of this condition in our study may in part be due
to the fewer studied patients for which an accurate
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incidence of associated asthma could not be obtained. If
asthma is not considered as an important associated
pathology, the high incidence of associated asthma in the
literature could be related to the combination of AFS and
non-fungal eosinophillic mucin rhinosinusitis in which the
incidence rate of associated asthma is 93 % [25].

In nine of the twelve cases diagnosed as AFS, Asper-
gillus was the only revealed species. These findings are in
agreement with the results of Ferguson et al. noting that a
geographical variability may be present in the incidence of
AFS and fungal species associated with the disease pro-
cess. Dematiaceous fungi are most common in the United
States whereas Aspergillus species are mostly reported in
the Middle East [17, 26]. From this study, a conclusion can
be drawn indicating that the prevalence of AFS among
patients with nasal polyps is 9.45 %, and the IgE level in
patients with AFS is higher than those with chronic
hyperplastic rhinosinusitis. This suggests that for prog-
nosing the rate of disease recurrence, CT grading of nasal
polyps can be useful and that no significant association
exists between asthma and nasal polyps.

AFS represents a distinct type of fungal RS. Adherence
to strict diagnostic criteria is required because it can be
confused with other forms of fungal RS and other types of
hypertrophic sinus diseases (HSD).

Proper diagnosis is essential for planning treatment and
follow-up. Similarities and differences have been described
between AFS and other forms of HSD and ABPA (allergic
bronchopulmonary aspergillosis). Recent advances in our
understanding of the immunopathology of AFS have drawn
comparisons with other chronic inflammatory diseases.
Future AFS, HSD, and ABPA research may provide
additional insight into the mechanisms of not only other
common chronic inflammatory respiratory tract diseases
but of those of other organ systems as well.

Conflict of interest None.
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