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Summary.  
Allergic fungal rhinosinusitis is a relatively new clinical entity involving the nasal mucosa, usually 

occurs in young immunocompetent patients with a history of atopy, including allergic rhinitis and/or 

asthma, or a chronic clinical picture of chronic rhinosinusitis, refractory to antibiotic therapy. Methods: 

review conducted via PubMed search regarding etiology, pathogenesis, diagnosis and treatment of allergic 

fungal rhinosinusitis. Results: The causative fungi in allergic fungal sinusitis are usually dematiaceous fungi, 

consisting of the genus Bipolaris, Curvularia, Exserohilum, Alternaria, etc. The pathophysiology of AFRS 

remains unknown and controversial. IgE-mediated allergy (type I hypersensitivity) and possibly allergy 

mediated by IgG immune complexes (type III hypersensitivity), according to the Gell and Coombs 

classification. Nasal polyps are present in almost all patients and extra-sinus complications in a proportion 

of patients. The composition of inflammatory cells in the mucosa is mainly characterized by eosinophils and 

lymphocytes. There are usually multiple and bilateral involvement of paranasal sinuses. The definitive 

diagnosis can only be made by examining surgical specimens. The histopathological examination is the most 

important part of AFRS diagnosis. The histological evaluation of the biopsy or surgical specimen reveals a 

specific triad: eosinophilia, Charcot-Leyden crystals and non-invasive branched extramucosal fungal 

hyphae. Both surgical and medical methods (corticosteroids, antifungal drugs and immunotherapy) are 

combined to manage complications with symptoms relief and avoiding recurrences. Conclusion: Allergic 

fungal rhinosinusitis presents to be a specific type of clinical entity of the nose and paranasal sinuses, which 

should include further analysis of clinical data and treatment results, to assure better outcome for patients 

suffering from this condition.  
 Key words: allergic fungal rhinosinusitis, dematiceous fungi, allergic mucin, type I and III 

hypersensitivity, Bipolaria, endoscopic sinus surgery.  
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Резюме.   
Аллергический грибковый риносинусит – это относительно новая клиническая форма 

заболеваний с участием слизистой оболочки носа, обычно встречающаяся у молодых 

иммунокомпетентных пациентов с историей атопии, включая аллергический ринит и/или астму, 

или клинической картиной хронического риносинусита, невосприимчивого к антибиотикотерапии. 

Методы: обзор проведенный с помощю поиска PubMed, касающийся этиологий, патогенеза, 

диагностики и лечения аллергического грибкового риносинусита. Резултаты: грибковые агенты 

отвественые за аллергический грибковый риносинусит обычно группа dematiaceous, состоящие из 

родов Bipolaris, Curvularia, Exserohilum, Alternaria и т.д. Патофизиологические механизмы остаются 

неизвестные и спорные. IgE – опосредованная аллергия (гиперчуствительность I типа) и возможно, 

аллергия, опосредованная иммунными комплексами IgG (гиперчуствительность III типа), согласно 

классификаций Джелла и Кумбса. Носовые полипы присуствуют почти у всех пациентов, а а 

экстрасинусовые осложнения – у части пациентов. Состав воспалительных клеток в слизистой 

оболочке в основном характеризуется эозинофилами и лимфоцитами. Обычно встречаются 

множественные и двухсьоронние поражения околоносовых пазух. Окончательный диагноз может 

быть поставлен только путем изучения хирургических образцов. Гистопатологическое 



исследование – самая важная часть диагноза, которая выявляет специфическую триаду: 

эозинофилию, кристаллы ШаркоЛейдена и неинвазивные разветвленные гифы внеклеточного 

гриба. Как хирургические, так и медицинские методы (кортикостероиды, противогрибковые 

препараты и иммунотерапия) сочетаются для устранения осложнений, облегчения симптомов и 

предотвращения рецидивов. Заключение: Аллергический грибковый риносинусит представляет 

собой особый тип патологий структур носа и околоносовых пазух, который должен включать 

дальнейший анализ клинических данных и результатов лечения, чтобы обеспечить лучший 

результат для пациентов, страдающих этим заболеванием.  
 Ключевые слова: аллергический грибковый риносинусит, грибки dematiceous, аллергический 

муцин, гиперчуствительность I и III типа, Bipolaria, эндоскопическая хирургия околоносовых пазух.  
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Introduction  

Allergic fungal rhinosinusitis (AFRS) is a distinct and frequent form of fungal 

rhinosinusitis (FRS) with nasal polyps (NP), an immunologically mediated non-invasive fungal 

inflammation, a chronic, hypertrophic, and persistent (refractory) sinus disease with marked 

propensity for recurrence. The disease is characterized by the accumulation of allergic fungal 

mucus in the nasal sinuses, type 1 hypersensitivity (allergic reaction to extramucosal fungi in 

the sinus cavity), characteristic histological image and a predilection for mucocele and bone 

erosion [1, 2, 3, 4, 5, 6].  
  

Methods   

Review conducted via PubMed search regarding etiology, pathogenesis, diagnosis and 

treatment of allergic fungal rhinosinusitis.  
  

Results  

Epidemiology. AFRS is increasingly common in different geographic regions, 

especially in areas with warm and wet climate, with a higher incidence in the Southwestern 

United States, Sudan, North India and Saudi Arabia. AFRS affects adolescents and young adults 

aged between 20 to 42 years and an average age of diagnosis of 21.9 years. Men and women 

are equally affected, although there are studies that have found that the disease is more common 

in males. Patients are generally vulnerable socio-economic groups, usually immunocompetent 

and with a history of atopy, although not all of them have a history of allergic rhinitis (RA) or 

asthma [5, 6, 7, 8, 9, 10].  

 The actual incidence and prevalence of AFRS is unknown. The overall incidence of the 

disease is estimated at 5-12% of all cases of hypertrophic sinusitis requiring surgery. AFRS, 

diagnosed according to the Bent and Kuhn criteria, shows geographical variations and affects 

4-25%, and in Northern India even up to 51%, of all cases of chronic rhinosinusitis (CRS) 

requiring surgery [5, 6, 8, 9, 10]. In 33-100% of patients, AFRS is associated with asthma, in 

over 27% – aspirin hypersensitivity, 60-100% – history of AR, and 70-90% – signs of atopy [4, 

5, 8].  

Despite this, a significant proportion of the population and patients with CRS have 

fungal allergies, but do not have any clinical picture of AFRS. On the contrary, many subgroups 

of patients with CRS and specific clinical characteristics of AFRS, including the presence of 



NP and eosinophilic mucus, do not show any fungal allergies and no fungi are detected in 

allergic fungal mucin [2].  

Etiology. The causal fungi are usually dematiaceous fungi – one of the many specific 

groups of fungi recognized for its pathogenic potential. Among these, Bipolaris spicifera is the 

most common species. Some other types of fungi are: Curvularia, Exserohilum, Alternaria, 

Drechslera, Helminthosporium, Fusarium and Aspergillus [5, 6, 8, 9, 10].  

The pathophysiology of AFRS remains unknown and controversial. IgE-mediated 

allergy (type I hypersensitivity) and possibly allergy mediated by IgG immune complexes (type 

III hypersensitivity), according to the Gell and Coombs classification, with subsequent 

triggering of an intense inflammatory response with eosinophils and tissue edema, is considered 

an important physiopathological factor in the development of AFRS. Tissue edema and other 

risk factors (septal anatomical changes or corneal hypertrophy with sinus ostium obstruction) 

favor stasis of sinus secretions, creating an ideal anaerobic environment for the subsequent 

proliferation of fungi with an increased degree of antigenic exposure and the likelihood of 

triggering allergic reactions. At one point, the cycle becomes self-perpetuating and results in 

the product of this process: allergic mucin – the material that fills the sinuses involved in 

patients with AFRS. The lesion can extend involving other sinuses and causing bone expansion 

and erosion [4, 5, 6, 9, 10].  

Specific fungal IgE is locally determined in sinus mucus and is significantly associated 

with systemic fungal allergies, playing a role in a minority of patients with fungal sinusitis in 

the absence of systemic fungal allergy [11].  

Diagnosis. There is currently no consensus on AFRS diagnosis criteria, universally 

accepted, although several sets of criteria have been proposed. A complex and multilateral 

diagnosis approach is needed, which includes a combination of clinical, anamnestic, imagistic, 

microbiological and histopathological information [5].  

The diagnosis of AFRS begins with a detailed anamnesis. There are some clinical 

aspects that make the clinician be on the alert: patient's age (usually young patients, mean age 

22 years old), immunocompetent patients, patients with a long-term clinical picture of CRS [1, 

2, 5, 9].  

At physical examination, nasal polyps are an universal endoscopic finding, but in more 

severe cases, diplopia, ptosis and telecanthus can be identified [3, 6, 9].  

In sinus cavities, nasal crusts of a semi-solid, thick and viscous consistency develop, 

being yellow-green, white-brown, gray, brown or black, and of peanut butter consistency due 

to bacterial superinfection or fungal material. It consists of fungi and mucin (a glycoprotein 

secretion rich in carbohydrates) – eosinophilic mucus or allergic fungal mucin (Figure 1). 

Eosinophils are the predominant and consistent cellular component of eosinophilic mucus [6, 

8, 9, 10, 12].  
  

  
Figure 1. Allergic fungal mucin, isolated from sinus [10]  

  



The histopathological examination is the most important part of AFRS diagnosis. The 

histological evaluation of the biopsy or surgical specimen reveals a triad: eosinophilia, Charcot-

Leyden crystals and non-invasive branched extramucosal fungal hyphae. Concomitantly with 

eosinophils, other inflammatory cells – plasma cells and lymphocytes are also identified. The 

sinus mucosa appears to be hypertrophic and hyperplasic, but without any signs of tissue 

necrosis, invasion of adjacent tissues or giant cells. The presence of fungi in mucin, but not in 

tissues of patients with AFRS, differentiates AFRS from invasive FRS [6, 8, 9, 12, 13].  

Fungal cultures of eosinophilic mucin may show some evidence of support of AFRS 

diagnosis and treatment, but it should be interpreted with caution. The variable yield of fungal 

cultures (64-100%) makes AFRS diagnosis possible in the presence of a negative fungal culture. 

On the other hand, a positive result of fungal culture does not confirm the diagnosis of AFRS, 

as this can only represent an increase in saprophytic fungi. For this reason, the histological 

examination of allergic mucin remains the most reliable indicator of AFRS [9].  

Increased eosinophil counts and IgE levels were the most common laboratory findings, 

although sometimes they may be normal. Total increased serum IgE varies between 1,000-

10,000 IU/ml, with an average value of 500-600 IU/ml [4, 5, 9].  

Among other paraclinical investigations useful for AFRS diagnosis are imaging 

techniques.  

Computed tomography (CT) frequently presents a dense, heterogeneous and 

asymmetric material that fills and extends one or more paranasal sinuses. There are areas of 

heterogeneous signal intensity in affected sinuses, a sign known as "double density" (Figure 2).   
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Figure 2. CT scan in patients with AFRS: axial CT demonstrates the characteristic „double density” 

sign in the right (A, B) [4, 5] and left (C) [10] maxillary sinuses; coronal CT reveals areas with 

heterogeneous signal in sinuses filled with allergic fungal mucin (D) [9]  
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Figure 3. A – CT axial view in ethmoid sinuses showing bone erosion and extension into orbit [5]; B – CT 

coronal view reveals the extension of AFRS into orbits and anterior skull fossa, with absence of fungal 

invasion in tissues [9]  

  

However, the CT modifications listed above are not specific to AFRS [2, 4, 5, 8, 9]. The 

correct diagnosis of this disease requires a combination of clinical, anamnestic, imagistic, 

microbiological and histopathological information [5]. Thus, the triad, including NP, 

characteristic CT findings and specific IgE titers, has a 70% sensitivity and a 100% specificity 

for preoperative diagnosis of AFRS [13].  

Therefore, AFRS aspects on CT scans are very characteristic, being necessary elements 

for a positive diagnosis. They are represented by hypodense areas (areas of eosinophilic mucin 

protein), alternating with radiopaque areas, represented by the accumulation of calcium and 

metal salts in eosinophilic mucin [1, 14]. Bone erosions are found in 19-98% of cases and most 

frequently occur in ethmoid cells. Orbit is the most common localization of the extension, due 

to the fragility of the papyraceae lamina. Quite often, the intracranial extension is found, 

especially in the anterior cranial fossa, sometimes the middle or posterior cranial fossa may be 

affected [1, 6].  

The characteristic aspects of magnetic resonance imaging (MRI) are the central 

hypointense areas or lack of signal in T1/T2, with the peripheral T1 and T2 signal increase [1, 

4, 5, 6, 9]. Thorough preoperative examination of CT and MRI helps differentiate AFRS from 

IFRS or rhinosinus malignant tumors as well as prevent exaggerated open or radical surgery in 

such cases [4, 5, 9, 10].  

The most commonly used AFRS diagnostic criteria were proposed by Bent and Kuhn 

in 1994. In order to make a positive diagnosis, patients have to meet all five major criteria. 

Minor criteria only have the role of supporting the diagnosis in order to describe each individual 

patient [3, 5, 6, 10, 15].  

The major diagnostic criteria of AFRS are: a) eosinophilic mucin without fungal 

invasion, b) positive fungal staining of sinus contents, without fungal invasion in sinus tissue, 

c) NP with an incidence ranging from 75% to 100% of cases, d) characteristic imaging signs 

reflecting the structure of the excrescences developed in sinuses and e) type I hypersensitivity 

to fungi (history, skin or serological tests) [5, 6, 10, 13, 15].  

The other 6 criteria are minor: 1) history of asthma, 2) unilateral predominance, 3) 

imaging evidence of bone erosion, 4) positive rhinosinusal fungal culture, 5) presence of 

Charcot-Leyden crystals in samples taken during surgery, and 6) serum eosinophilia [1, 4, 5].  

The diagnostic criteria of AFRS have been permanently updated. According to deShazo's et al., 

AFRS is diagnosed in patients with: (a) presence of allergic mucin at endoscopy, (b) 

identification of fungal hyphae in allergic mucin, (c) absence of fungal invasion of submucosa, 

blood vessels or bones, (d) absence of diabetes mellitus, immunodeficiency states or recent 

treatment with immunosuppressive drugs and (e) imaging confirmation [12].  



In the opinion of other scientists [8], AFRS is diagnosed based on:  

Major criteria: the positivity of allergic examination for fungi (sting test and/or 

radioallergosorbent test and/or nasal challenge test); the identification of allergic mucin at 

rhinoscopy or during sinus surgery or later at the histopathological evaluation of sinus material 

containing fungal hyphae, dense accumulations of eosinophils with Charcot-Leyden crystals 

and necrotic cellular debris; staining or culture highlighting of fungal elements in nasal 

secretions or in the material obtained by nasal lavage or during surgery.  

Minor criteria: CRS (endoscopically and/or perioperatively confirmed); the presence on 

CT scans of highly attenuated serpiginous areas, particularly in ethmoid and maxillary sinuses, 

with bone thinning and erosions, with the dislocation of the adjacent structures; the presence on 

MRI images of low signal intensity zones – hypointense images in T1 and significant 

hypointense images in T2 with a typical empty signal [8].  

Based on the fact that all patients with AFRS meet criteria of CRS proposed by deShazo 

and Swain, Ponikau suggests replacing the term „AFRS”, indicating an IgE-mediated response, 

with the term „eosinophilic FRS” and the term "allergic mucin" with the term "eosinophilic 

mucin" [1].  

Therefore, AFRS is usually manifested in young immunocompetent patients, who often 

present a history of atopy, including AR and/or asthma, or a long-term clinical picture of CRS 

refractory to treatment with antibiotics. NP are present in almost all patients, while extra-sinus 

complications are found in a proportion of patients. The composition of inflammatory cells in 

the mucosa is mainly characterized by eosinophils and lymphocytes [2, 3, 6]. There are usually 

more sinus infections, including parasinusitis and rhinitis. The disease tends to be bilateral and 

there is a frequent nasal component [2, 3, 5, 12]. The definitive diagnosis can only be made by 

examining surgical specimens – the characteristic aspect of eosinophilic mucin is the safest 

indicator of AFRS [1, 2, 3, 6].  

Differential diagnosis. The main problem of diagnosis is to differentiate AFRS from 

other fungal diseases of paranasal sinuses: local colonization with saprophytic fungi, fungus 

ball, RS with eosinophilic mucin, various forms of IFRS, etc. [1, 9, 12].  

The optimal treatment of patients with AFRS is not yet clear to date and there is not any 

long-term successful treatment. The control of AFRS requires removal of secretions in order to 

eliminate antigen and restore normal sinus drainage (surgical treatment) and to control 

recurrences (drug treatment). Both surgical and medical methods (corticosteroids, antifungal 

drugs and immunotherapy) are combined to manage complications with symptom relief.   

The purpose of surgery is to completely eliminate local secretions, allergic mucin and 

fungal remains, NP extraction, marsupialization of affected sinuses with the preservation and 

maintenance of underlying mucosal integrity and access for postoperative treatment with 

subsequent long-term recurrence prevention by either immunomodulation (immunotherapy 

and/or corticosteroids) or fungistatic antimicrobial remedies. Endoscopic sinus surgery is 

needed in most cases and is an important component of AFRS management [5, 6, 9, 10, 15].  

An accepted preoperative medical regimen is the initiation of systemic corticosteroid 

therapy (0.5-1.0 mg / kg / day of prednisone) about 1 week before surgery to reduce intranasal 

inflammation and NP volume. Corticosteroids are the most effective agents in the prevention 

of relapses, and in selected cases they are used as a first-line treatment. In addition, antibiotics 

are administered preoperatively as a result of frequent post-obstructive concomitant bacterial 

RS [2, 9].  

Postoperative care begins immediately after surgery performing nasal saline irrigation. 

Systemic corticosteroids, initiated before surgery, are still administered in the postoperative 

period. Corticosteroids, administered systemically or as nasal sprays, are the most effective 

agents in preventing recurrences and selecting cases for first-line treatment. Oral prednisolone 

is recommended starting with 0.4-0.6 mg/kg/day postoperatively with a gradual reduction of 



0.1 mg/kg/day every 4 days to 0.2 mg/kg /day. After maintaining the normal mucosa for 4 

months, the dose is reduced to 0.1 mg/kg/day for two more months. Local intranasal 

corticosteroids (budesonide) are accepted as standard treatment in long-term postoperative 

medical management [3, 4, 5, 10, 15].  

Non-steroidal therapy is attractive and rational, but with minimal evidence of 

effectiveness, and includes the use of receptor antagonists or inhibitors of leukotriene synthesis 

(montelukast), anti-IgE selective monoclonal antibodies (omalizumab), immunotherapy with 

specific fungal antigens, systemic antifungal preparations (itraconazole – 200 mg twice daily 

perorally, from 3 weeks to 6 months postoperatively, ketoconazole, fluconazole) and gels with 

steroid-impregnated antibiotics [4, 5, 6, 10, 15].  

Immunotherapy with specific fungal antigens may be considered as an additional 

therapeutic option to treat concomitant allergic disease in patients with AFRS [6]. 

Immunotherapy reduces crust formation, NP development, need for systemic corticosteroids, 

and rate of repeat surgery [4].  

Surgery, both alone and in combination with other medical treatments, results in 

improved outcomes, but the recurrence rate of NP and eosinophilic mucus is extremely high. 

Conservative medical treatment without surgery is not effective in the long term [2, 3, 15].  

A better understanding of AFRS has led to some changes in the management concept of 

this condition. Surgical treatment has focused more on conservative tissue preservation methods 

which are almost entirely based on endoscopic techniques, rather than radical interventions. 

Medical therapy has shifted from systemic antifungal therapy to various forms of local and 

immunomodulatory treatment. Currently, endoscopic surgery combined with antiinflammatory 

treatment is considered the gold standard [5, 6, 9].  

Complications. In addition to the potential complications of rhinosinusal surgery (risk 

of orbit injury and/or intracranial penetration), there is an additional risk of damage to exposed 

structures (dura mater and orbit), because the disease is often limited to these structures without 

invading them [4 ]. The expansion of AFRS beyond the paranasal sinuses occurs in orbits, 

anterior, middle and posterior cranial fossae [9, 16].  

Orbital involvement without loss of vision was found in 14.6% of patients and more 

frequently results in proptosis (6.1%) and telecanthus (7.3%). Loss of vision (3.7%) is reversible 

with immediate surgical treatment of the underlying condition [9].  

Evolution and prognosis. Surgery for AFRS without postoperative medical treatment is 

associated with recurrence rates of up to 100%. Global rates of early (months) or late recurrence 

(years) range from 10% to 100% with varying degrees of severity [4, 6, 9].  

Eosinophil-related FRS is a heterogeneous group of entities, related and poorly 

differentiated conditions, of which AFRS, eosinophilic mucin RS and eosinophilic FRS are 

distinct subcategories [17].  

Eosinophilic mucin RS is a systemic disease with immunological control disorder 

associated with eosinophilia of upper and lower airways and lack of fungi in eosinophilic mucin. 

The involvement is uniformly bilateral, occurs more frequently in the elderly, is combined with 

a significantly higher asthma frequency, increased incidence of aspirin sensitivity, and 

frequently an IgG1 deficiency. Four mechanisms of pathogenesis of eosinophilic mucin RS have 

been proposed: AFRS, non-allergic eosinophilic FRS, superantigen that induces eosinophilic 

RS and eosinophilic RS exacerbated by aspirin [14, 17, 18, 19].  

Eosinophilic FRS is a non-IgE dependent disease, unlike AFRS, which is an 

IgEdependent disease. Fungi have been detected mucus along with eosinophils and eosinophil 

degradation products. Often, eosinophils were in clusters with some Charcot-Leyden crystals, 

but mostly in the form of cellular debris and crystals. Some radiological features typical of 

AFRS may be present, but they are not mandatory, nasal polyposis is not mandatory either [17, 

18].  



Thus, in AFRS there is allergic (eosinophilic) mucin with many eosinophils and the 

presence of non-invasive fungi with increased levels of specific fungal IgE. Patients with 

eosinophilic FRS and eosinophilic mucin RS do not exhibit specific IgE and differ in the 

presence (eosinophilic FRS) or the absence of (eosinophilic mucin RS) microscopically 

visualized fungi in eosinophilic mucin. Furthermore, AFRS, eosinophilic mucin RS and 

eosinophilic FRS could be different manifestations of the same pathological process with a 

considerable overlapping of clinical characteristics, imagistic and immunological parameters 

and the possibility of transition from one form to another in the same patient [17, 18, 19].  
  

Conclusion  

Allergic fungal rhinosinusitis presents to be a specific type of clinical entity of the nose 

and paranasal sinuses, which should include further analysis of clinical data and treatment 

results, to assure better outcome for patients suffering from this condition.  
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