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ABSTRACT

A case report of recalcitrant allergic fungal sinusitis (AFS) refractory to systemic corticosteroids and multiple functional
endoscopic sinus surgeries (FESSs) treated with anti-IgE antibody omalizumab is reported. AFS is often classified with chronic
rhinosinusitis (CRS). Although similar symptoms are among the two diseases, AFS has a unique pathophysiology. Patients
with AFS demonstrate type 1 hypersensitivity to fungal allergens, increased total serum IgE, increased CD8� T-cell prevalence,
and IL-4 and IL-5 response. Omalizumab should be considered in the treatment of AFS.

(Allergy Rhinol 5:e172–e174, 2014; doi: 10.2500/ar.2014.5.0098)

Recent publications on allergic fungal sinusitis
(AFS) have focused on taxonomy, pathophysiol-

ogy, and treatment. AFS represents a subclass of
chronic rhinosinusitis (CRS). However, AFS patients
are disproportionately affected by ophthalmic sequela,
i.e., AFS patients account for 50% of all patients with
ophthalmic manifestations and sinus disease.1,2 In ad-
dition, AFS patients present with greater total serum
IgE3,4 and increased prevalence of CD8� T cells in
contrast to CRS patients that present with increased
prevalence of CD20� B lymphocytes.5 IL-4 and IL-5
response is also significantly elevated in AFS patients
compared with healthy controls.6 AFS is treated corti-
costeroids postoperatively,7 and growing evidence
suggests that specific immunotherapy8 (SIT) is benefi-
cial. Topical and systemic antifungals, although inef-
fective in CRS,9 may have utility in AFS.10 This case
report describes a patient with AFS refractory to sur-
gery and systemic steroids that was successfully
treated with the anti-IgE antibody, omalizumab.

CASE REPORT
A 41-year-old male with a history of chronic sinus-

itis, keratoconus, seasonal allergic rhinoconjunctivitis,
presumed allergic bronchopulmonary aspergillosis
presented with years of headaches, sinus pressure, dis-
colored nasal drainage, anosmia, halitosis, intermittent
dyspnea, blurred vision, watery, and itchy eyes. Al-

lergy skin tests showed a 3� response to Aspergillus
fumigatus, Alternaria tenuis, Curvularia, and Bipolaris.
Aspergillus fumigatus-specific IgE levels were 6.73 IU/
mL, and total serum IgE was 17,258 IU/mL (peak). The
eosinophil count was 3200 cells/�L (peak). Computed
tomography of the sinuses showed pansinusitis with
bone dehiscence in the posterolateral left sphenoid
(Fig. 1). Computed tomography of the chest showed
moderate central bronchiolar thickening as well as mu-
coid impaction without consolidation, atelectasis, effu-
sions, or lymphadenopathy. He underwent functional
endoscopic sinus surgery (FESS) with polyp removal
from the bilateral ethmoid, sphenoid and frontal and
maxillary sinuses. Pathology demonstrated allergic
mucus with eosinophils, nondematiaceous fungal hy-
phae, and no evidence of angioinvasion. Sinus, spu-
tum, and blood cultures were growth negative. The
disease was refractory to courses of topical and sys-
temic agents. Over the next eight months, courses of
oral itraconazole, azithromycin, prednisone, montelu-
kast, cetirizine, and diphenhydramine were pre-
scribed. In addition, sinus irrigation with gentamycin,
tobramycin, budesonide, baby shampoo, and vinegar
were alternated. The patient had monthly placement of
flunisolide gel and sinus debridement under rhinos-
copy. Despite the interventions, symptoms remained.
The patient continued to complain of persistent head-
aches, sinus pressure, anosmia, and nasal drainage.
Each of the seven rhinoscopies after FESS identified
diffuse polypoid mucosa and inspissated allergic mu-
cus consistent with grade II findings (Kupferburg
grading system).11 SIT was considered because the pa-
tient’s sinus symptoms and signs were still present.
However, the patient’s asthma was not well controlled.
After each of three attempts to titrate down to a pred-
nisone dose of 20 mg daily, the first second forced
expiratory volume (FEV1) ranged from 42% to 54% of
the predicted value. On doses above 40 mg, the FEV1
consistently ranged from 82% to 86% of predicted. A
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trial of omalizumab for treatment of AFS was felt pref-
erable to SIT given the volatile course of his asthma.
Repeat IgE was 5061 IU/mL, and he was started on
omalizumab (375 mg biweekly) to control his symp-
toms. The omalizumab dosing was chosen, because it
was the highest dose that was safely studied in clinical
trials per package insert. No adverse effect was noted
with administration. Rhinoscopy was repeated four
weeks later showing resolution of polypoid mucosa
without allergic mucus (grade 0 findings). The patient
also reported complete resolution of sinus disease, i.e.,
headaches, sinus pressure, rhinorrhea, and anosmia.
Follow-up at eight months after initiating omalizumab
revealed that the patient was still without headaches,
rhinorrhea, postnasal drip, or anosmia. Physical exam
revealed pale nasal mucosa bilaterally without dis-
charge and no visible polyposis. His FEV1 was 81% of
predicted despite reduced prednisone dose to 8 mg
every other day. SIT was initiated at that time.
Twelve months after initiation of omalizumab, off
prednisone, his FEV1 was 85% and total serum IgE
1473 IU/mL. At 20 months after initiating omali-
zumab, his symptoms had not relapsed, and his
exam was without change.

DISCUSSION
The exact pathophysiology of AFS remains unclear.

It is classically thought to be dysregulation of inflam-
mation begetting further inflammation, a variant of
CRS. However, there are certain disease manifestations
and complications in AFS that are not described with
CRS.12 For example, the patient described here presented
with sinobronchial allergic mycosis syndrome.13 Al-
though Th2 response to antigens has been implicated in
many types of CRS,14 including AFS,6 there remain
many differences. Besides CD8� T-cell predominance,
IgE is more elevated in AFS (Table 1). The exact patho-
physiologies remain unclear; IgE likely plays a larger
role in AFS than it does in CRS. Subsequently, the
treatment options and durations differ.

Patients with AFS tend to require more intensive and
prolonged therapy than CRS patients. Apart from ini-
tial conservative therapy, postoperative systemic cor-
ticosteroids are the standard of care for AFS. SIT has
been shown to be safe and may be effective for AFS.

It is notable that omalizumab versus placebo was
studied in CRS.15 The investigators did not find statis-
tically significant outcomes comparing the two treat-
ment groups. However, patients with AFS are a small

Figure 1. Computerized tomography
sinus showing findings of AFS to in-
clude: Unilateral sinus expansion,
heterogeneous mucous and bone ero-
sion in the left sphenoid sinus.

Table 1. Previous comparisons of immunological features

Parameter Group

Study Reference Allergic Fungal
Sinusitis

Chronic
Rhinosinusitis

Healthy
Controls

Average serum IgE (IU/mL)
Dutre et al.3 1220 220 36.7
Hutcheson et al.4 1149 247 –

Mucosal predominance
Ragab and Samaka5 CD8� TM cells CD20� B lymphocytes –
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portion of patients with CRS and were underrepre-
sented in the study. The authors state the exclusion
criteria prevented patients with serum IgE more than
700 IU/mL from joining. Because the average serum
IgE of patients with AFS is much greater, it is likely
AFS patients were further underrepresented.

Further studies should be performed to evaluate the
efficacy of omalizumab in AFS. Given the likely con-
tribution of IgE to AFS pathophysiology and the effi-
cacy of omalizumab in other forms of rhinosinusitis,16,17

omalizumab should remain a treatment consideration in
AFS.

CONCLUSION
AFS is currently treated surgically in combination

with steroid administration. This case report demon-
strated that omalizumab may be an effective treatment
for AFS refractory to FESS and corticosteroids. It sug-
gests that IgE plays an essential role in AFS pathophys-
iology. This role may be downstream in concordance
with recent studies demonstrating the contribution of
CD8� T cells, Th2 cells, IL-4, and IL-5 in AFS patho-
physiology.
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