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ABSTRACT ‘

Allergic fungal rhinosinusitis is a noninvasive subtype of
chronic rhinosinusitis with nasal polyps associated with type 2
inflammation. It is characterized by immunoglobulin E-mediated
fungal sensitization, the presence of allergic mucin, and typical
computed tomography and magnetic resonance imaging findings
in paranasal sinuses. Diagnosis is classically established using
the Bent & Kuhn criteria; however, recent studies have indicated a
lack of specificity for some of the major criteria. Treatment almost
always requires surgery, and adjunctive therapy mainly consists
of oral and/or topical corticosteroids. Omalizumab, dupilumab,
and mepolizumab are currently approved for the treatment of
chronic rhinosinusitis with nasal polyps in general, but clinical
trials with these biologics have not included patients with allergic
fungal rhinosinusitis. Here, we describe the main characteristics
of patients diagnosed with allergic fungal rhinosinusitis treated in
a university hospital, along with a literature review of published
data.
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Introduction

Allergic fungal rhinosinusitis (AFRS) is a noninvasive
subtype of chronic rhinosinusitis with nasal polyps
(CRSwNP) that typically develops in immunocompetent
atopic individuals.'2 It is characterized by antifungal
immunoglobulin E (IgE) sensitivity, eosinophil-rich

‘ RESUMO

A rinossinusite fungica alérgica é um subtipo néo invasivo de
rinossinusite cronica com poélipos nasais com inflamagao do tipo 2.
E caracterizada por sensibilizagéo a fungos IgE mediada, mucina
alérgica e achados caracteristicos de tomografia computadorizada
e ressonancia magnética nos seios paranasais. O diagndéstico
é classicamente feito usando os critérios de Bent & Kuhn. No
entanto, estudos recentes indicaram a falta de especificidade de
alguns critérios importantes. O tratamento na maioria das vezes
€ cirurgico, e a terapia adjuvante consiste principalmente no uso
de esteroides orais e/ou tépicos. O omalizumabe, dupilumabe e
mepolizumabe estao atualmente aprovados para o tratamento da
rinossinusite cronica com polipos nasais em geral, mas os ensaios
clinicos até o momento com esses produtos bioldgicos ndo envol-
veram pacientes com rinossinusite fungica alérgica. Descrevemos
as principais caracteristicas dos pacientes diagnosticados com
rinossinusite fungica alérgica de um hospital universitario e revi-
samos os dados atuais da literatura sobre o tema.

Descritores: Sinusite, sinusite flngica alérgica, hipersensibilidade
respiratéria, produtos bioldgicos.

mucus (allergic mucin), and characteristic findings on
computed tomography (CT) and magnetic resonance
imaging (MRI) of the paranasal sinuses.2 AFRS occurs
predominantly in geographic regions with warm and
humid climates, which favor a higher environmental
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fungal burden.'3 The molecular pathways and
immune responses in the pathophysiology of AFRS
are still being elucidated. Dysfunction of the epithelial
barrier and the presence of fungi within the sinus
cavities can upregulate type 2 immune responses,
leading to type | hypersensitivity, eosinophilic
inflammation, and type 2 cytokine production.!45
The first description of AFRS as a distinct clinical
entity was published in 1976 by Safirstein, who
reported the case of a 24-year-old patient presenting
with recurrent nasal obstruction, nasal polyps, thick
secretions within the nose, and sinus cultures positive
for Aspergillus species.® Since then, this condition
has been increasingly investigated, and several
studies are published annually to better understand
its mechanisms. Diagnosis is based on the criteria
defined by Bent and Kuhn.” Treatment of AFRS almost
always requires surgical debridement of the affected
sinuses combined with topical and oral corticosteroids,
which reduce postoperative recurrence.>8:8 Biologic
agents appear to be a promising option; however,
more studies are required.!3-58.9 The objective of this
study was to describe the main clinical characteristics
of patients diagnosed with AFRS and followed in the
chronic rhinosinusitis (CRS) outpatient clinics of the
Immunology and Otorhinolaryngology Services of
the Hospital Universitario Clementino Fraga Filho
(HUCFF-UFRJ), in Rio de Janeiro, Brazil, and to
review the current literature to support a better
understanding of this condition.

Methods

A retrospective cross-sectional study was
conducted based on a review of the medical records
of patients with AFRS. Demographic characteristics,
comorbidities, and laboratory findings were described,
in addition to a review of the current literature on
AFRS.

Results

A total of 5 patients with AFRS were included, 3
men and 2 women. The median age was 44 years
(range, 12-54 years). Associated comorbidities
included allergic rhinitis (n=2), arterial hypertension
(n=2), type 2 diabetes (n=2), asthma (n=1), thyroid
nodule (n=1), obesity (n=1), and gastroesophageal
reflux disease (n=1). Mean total serum IgE level was
1419.5 IU/mL. All patients demonstrated sensitization
to at least one fungus: A. fumigatus (n=4), C.
albicans (n=3), C. herbarum (n=3), and P. notatum

(n=1). Sensitization to other aeroallergens was also
observed: B. tropicalis (n=3), D. pteronyssinus (n=3),
D. farinae (n=3), and staphylococcal enterotoxins
(n=2). The most common CT findings were expansile
changes with thinning of bony structures. Regarding
fungal cultures, only 2 patients had positive results,
with Aspergillus sp. and Curvularia sp. identified. In
1 patient, direct mycological examination revealed
numerous hyaline, septate, and branched hyphae and
round, pigmented conidia (Table 1).

Review of the literature

The incidence of AFRS appears to be influenced
by geographic factors, as most reported cases occur
in regions with temperate climates and relatively
high humidity."8 Studies have shown that AFRS
primarily affects men between 21 and 33 years of
age, an age range significantly younger than that
observed in patients with CRS without nasal polyps
and CRSwNP.1%.1" The incidence of AFRS has been
estimated to range from 1.3% to 10% of all patients
with CRS undergoing surgery.>'2 The most commonly
affected sinuses include the ethmoid sinuses
(71%-92%), maxillary sinuses (7%-76%), sphenoid
sinuses (58%-86%), and frontal sinuses (29%-65%).3
The most common fungi involved are dematiaceous
fungi (Bipolaris, Curvularia, and Exserohilum) and
Aspergillus, a hyaline mold.'3

In this study, we identified several comorbidities,
including allergic rhinitis and asthma. Previous reports
indicate that up to 24% of patients with AFRS also
have asthma.*

AFRS has a complex and not yet fully defined
pathogenesis. The most established mechanism
is an exaggerated type 2 inflammatory response.
Additional contributing factors include bacterial
colonization and superantigen expression, the direct
effects of pathogenic fungi, and epithelial barrier
dysfunction.2#% Activation of T helper 2 (Th2) cells
leads to the release of interleukin (IL)-4, IL-5, and
IL-13, which promote B-cell differentiation, IgE
production, mast cell degranulation, and eosinophilia,
resulting in elevated IgE, eosinophilic mucin, and
fungal hypersensitivity.>4 Staphylococcus aureus is
a common colonizer of the nasal cavities and has
been shown to coexist with fungi within eosinophilic
mucin in patients. With superantigen expression, S.
aureus can amplify fungal-induced Th2 activation,
contributing to the elevated total serum IgE levels
characteristic of AFRS.4'4 Environmental exposure
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to fungal spores can facilitate their germination into
immunogenic fungal hyphae within the sinus cavities,
leading to epithelial barrier cell dysfunction and the
release of epithelial-derived cytokines IL-25, IL-33,
and thymic stromal lymphopoietin.#>15 This triggers
compensatory overstimulation of the type 2 immune
response, with the ensuing inflammatory cascade
driving eosinophilia, nasal polyposis, and mucus
production. Mucosal swelling and mucin can trap
additional fungal material, perpetually stimulating the
dysfunctional response in a vicious cycle that clinically
manifests as AFRS.*

Patients with AFRS typically present with nasal
obstruction secondary to nasal polyposis, along with

Table 1

complaints of hyposmia or anosmia.*®> The mucin
has a thick consistency often described as “peanut-
butter-like,” with its color varying from light tan to
brown.'.25 The affected nasal sinuses often undergo
expansile changes that may lead to erosion of bony
boundaries. In some individuals, these changes
become sufficiently pronounced to result in orbital or
facial deformities.*

In 1994, Bent and Kuhn established a set of
major and minor criteria for the diagnosis of AFRS
that remain in use today. The major criteria include:
(1) type | hypersensitivity to fungi confirmed by
history, skin testing, or serology; (2) nasal polyposis;
(3) characteristic CT findings; (4) eosinophilic mucin

Clinical and laboratory characteristics of patients with AFRS from the Immunology and Otorhinolaryngology Services of the
Hospital Universitario Clementino Fraga Filho (HUCFF-UFRJ) , Rio de Janeiro, Brazil

Positive
Patient Sex Age,y Comorbidities Total IgE specific IgE Culture
1 M 34 Thyroid nodule 2540 B. tropicalis, A. fumigatus, Aspergillus sp.
P, notatum,
Staphylococcal enterotoxins
2 M 12 Allergic rhinitis 1963 D. pteronyssinus, D. farinae, Curvularia sp.
B. tropicalis, A. fumigatus,
C. albicans, C. herbarum
3 F 44 Diabetes 726 D. pteronyssinus, D. farinae, Negative
Hypertension A. fumigatus, C. albicans,
C. herbarum,
Staphylococcal enterotoxins
4 M 45 Asthma 449 D. pteronyssinus, D. farinae, Negative
B. tropicalis, A. fumigatus
5 F 54 Obesity, NA C. albicans, C. herbarum Direct mycological

allergic rhinitis, GERD,
diabetes, hypertension

examination:
numerous hyaline,
septate, and branched
hyphae and round,
pigmented conidia

A. fumigatus: Aspergillus fumigatus; B. tropicalis: Blomia tropicalis; C. albicans: Candida albicans; C. herbarum: Cladosporium herbarum; D. farinae:
Dermatophagoide farinae; D. pteronyssinus: Dermatophagoide pteronyssinus; GERD: gastroesophageal reflux disease; NA: not available (test not performed);

P, notatum: Penicillium notatum.



Allergic fungal rhinosinusitis — Martinez DAS et al.

Arg Asma Alerg Imunol — Vol. 9, N° 2, 2025 245

without fungal invasion of sinus tissue; and (5) a
positive fungal stain of sinus contents removed
during surgery. Minor criteria include: (1) bone
erosion on radiography; (2) positive fungal cultures;
(8) unilateral predominance of disease; (4) Charcot-
Leyden crystals; and (5) peripheral eosinophilia.
For diagnosis, all five major criteria must be
fulfilled.?.4.5.7.8 However, these diagnostic criteria
require reassessment, as several inconsistencies
with clinical findings have been reported.*

IgE-mediated hypersensitivity to fungi is very
common in AFRS, with A. fumigatus being the most
frequent antigen, as seen in our case series.*°

Radiologic evaluation typically includes
radiography of the paranasal sinus, CT, and MRI.
Findings can help identify nasal polyps, the extent
of disease, bony expansion, and erosive changes.
As observed in our cohort, expansile changes
with thinning of bony structures are common. CT
imaging of the nasal sinuses in patients with AFRS
typically shows near complete opacification with
heterogenous radiodensity of the soft tissue of the
sinuses.’25.17 More than 30% of patients with AFRS
have skull-base or orbital expansion or erosion
that is extensive enough to cause local anatomic
distortion (including the orbital and cranial cavities)
and visual disturbances.! MRI is highly valuable for
assessing soft tissue extension, orbital pathology,
and intracranial involvement.2.16.17

As first described by Millar et al., Lamb et al., and
Katzenstein et al., histologic examination of allergic
mucin shows characteristic findings. Branching,
noninvasive fungal hyphae are observed surrounding
layers of eosinophils and Charcot-Leyden crystals.
H&E staining is typically complemented by Gomori
methenamine silver staining to better identify
fungi.’®20 Fungal cultures obtained from allergic
mucin may provide supportive evidence in the
evaluation of AFRS; however, their results must be
interpreted with caution. It is important to emphasize
that a diagnosis cannot be confirmed or excluded
solely on the basis of culture findings, since a positive
culture may simply represent saprophytic fungal
growth.421

In the management of AFRS, surgery combined
with topical and oral corticosteroids remains the
standard of care. Endoscopic sinus surgery allows
removal of nasal polyps and eosinophilic mucin,
which harbors the fungi responsible for triggering
and perpetuating sinonasal inflammation. It also
improves drainage and ventilation of the affected

sinuses, thereby increasing the penetration of topical
medications postoperatively.?.2:4.8.9.15

According to the European Position Paper on
Rhinosinusitis and Nasal Polyps 2020 (EP0OS2020),
systemic corticosteroids improve short-term
postoperative outcomes and reduce long-term
recurrence of AFRS.12 However, their use should be
limited to short courses due to the risk of adverse
effects. Topical corticosteroids are also a key
component of AFRS therapy and are essential for
maintenance treatment, offering the advantages of
minimal systemic absorption and low rates of adverse
events.3#12 Nonstandard, off-label topical steroid
therapy, such as high-volume budesonide sinonasal
irrigation, may provide higher steroid concentrations
to the sinonasal mucosa depending on the mode of
delivery.22

Currently, omalizumab, dupilumab, and
mepolizumab are approved for the treatment of
CRSwNP; however, patients with AFRS were
excluded from those trials.’#58 These biologic agents
target type 2 inflammatory mediators: IgE, IL-4, IL-5,
and IL-13.8 Dupilumab inhibits signaling of both IL-4
and IL-13 and is currently being evaluated in phase
[l clinical trials for AFRS (NCT04684524).48 Biologic
agents appear to be a promising option, but more
studies are required.1.3-5.8.9

Because AFRS is characterized by type |
hypersensitivity to fungi, immunotherapy has been
proposed as a potential strategy to attenuate the
immune response to fungi and reduce disease
burden.’15 However, to date, the only systematic
review examining immunotherapy in AFRS found
insufficient evidence to recommend for or against its
use, due to methodological limitations such as small
sample sizes, adjunctive use of other treatments,
and lack of standardized control groups.> EPOS2020
describes immunotherapy as an adjunctive option
that may reduce symptoms and the need for revision
surgery.312 Due to the limited number of published
studies, immunotherapy is currently regarded as an
adjunctive therapy.>23

Topical antifungals have shown inconsistent
activity and limited ability to access all affected
mucosa, even in surgically opened sinus cavities.
Regarding oral antifungals, most clinical trials have
demonstrated limited treatment benefit.* A Cochrane
review concluded that topical and oral antifungals in
patients with any CRS phenotype did not demonstrate
any clinical benefit.!2:424
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Conclusion

Our findings provide an updated account of

AFRS cases followed in our center. It is important

to

consider this diagnosis in immunocompetent

patients with CRSwWNP who present with bilateral
expansile changes and characteristic allergic mucin.
In addition, we highlight the need to reevaluate the
currently used diagnostic criteria, representing a
potential area for future research.
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