
MOC-CME Review

Possible allergic fungal sinusitis
Richard D. deShazo, MD *,y; Scott Stringer, MD z; Leigh Baldwin Skipworth, BA *

*Department of Medicine, School of Medicine, University of Mississippi Medical Center, Jackson, Mississippi
yDepartment of Pediatrics, School of Medicine, University of Mississippi Medical Center, Jackson, Mississippi
zDepartment of Otolaryngology and Communicative Sciences, School of Medicine, University of Mississippi Medical Center, Jackson, Mississippi

A R T I C L E I N F O

Article history:
Received for publication June 17, 2015.
Received in revised form July 31, 2015.
Accepted for publication August 5, 2015.

INSTRUCTIONS
Credit can now be obtained, free for a limited time, by reading the review article in this issue and completing all activity components.
Please note the instructions listed below:
� Review the target audience, learning objectives and all disclosures.
� Complete the pre-test online at http://www.annallergy.org (click on the CME heading).
� Follow the online instructions to read the full version of the article, including the clinical vignette; reflect on all content as to how it
may be applicable to your practice.

� Complete the post-test/evaluation and claim credit earned; at this time, you will have earned up to 1.0 AMA PRA Category 1 CreditTM.
Please note that the minimum passing score on the post-test is 70%.

� Approximately 4-6 weeks later you will receive an online assessment regarding your application of this article to your practice. Once
you have completed this assessment, you will be eligible to receive MOC Part II credit from the American Board of Allergy and
Immunology.

Release Date: April 1, 2016
Expiration Date: March 31, 2018
Target Audience: Physicians involved in providing patient care in the field of allergy/asthma/immunology
Learning Objectives:
At the conclusion of this activity, participants should be able to:
� Discuss recent advances in the diagnosis and treatment of allergic fungal sinusitis
� Discriminate between allergic fungal sinusitis and eosinophilic mucin rhinosinusitis
Accreditation: The American College of Allergy, Asthma & Immunology (ACAAI) is accredited by the Accreditation Council for Continuing
Medical Education (ACCME) to provide continuing medical education for physicians.
Designation: The American College of Allergy, Asthma & Immunology (ACAAI) designates this journal-based CME activity for a
maximum of 1 AMA PRA Category 1 CreditTM. Physicians should claim only the credit commensurate with the extent of their participation
in the activity.
Planning Committee Members:
Richard D. deShazo, MD (Author)
Jonathan A. Bernstein, MD (CME Subcommittee)
Guha Krishnaswamy, MD (CME Subcommittee)
John J. Oppenheimer, MD (CME Subcommittee, Associate Editor)
Mitchell H. Grayson, MD (CME Series Editor, Deputy Editor)
Gailen D. Marshall, Jr, MD, PhD (Editor-in-Chief)
Disclosure of Relevant Financial Relationships:
M.H. Grayson has received research grants from Children’s Research Institute of the Children’s Hospital of Wisconsin, National Institutes
of Health (NIH), and Polyphor. G.D. Marshall has received research grants from Amgen, AstraZeneca, and National Institutes of Health
(NIH). G. Krishnaswamy has received research grants from CSL Behring. J. J. Oppenheimer has been a consultant/advisor for Glax-
oSmithKline, Meda, Mylan and Teva; has received research grants from AstraZeneca, Bristol-Myers Squibb, Genentech, Novartis, and

Reprints: Richard D. deShazo, MD, Department of Medicine, School of Medicine,
University of Mississippi Medical Center, 2500 N State Street, Jackson, MS 39216;
E-mail: lwright@umc.edu.

Contents lists available at ScienceDirect

http://dx.doi.org/10.1016/j.anai.2015.08.002
1081-1206/� 2016 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Ann Allergy Asthma Immunol 116 (2016) 290e294

Delta:1_given name
Delta:1_surname
Delta:1_given name
http://www.annallergy.org
mailto:lwright@umc.edu
http://crossmark.crossref.org/dialog/?doi=10.1016/j.anai.2015.08.002&domain=pdf
www.sciencedirect.com/science/journal/10811206
http://dx.doi.org/10.1016/j.anai.2015.08.002
http://dx.doi.org/10.1016/j.anai.2015.08.002
http://dx.doi.org/10.1016/j.anai.2015.08.002


Sunovion. J.A. Bernstein, R. deShazo, S. Stringer, and L.B. Skipworth have no relevant financial relationships to disclose. Reviewers and
Education/Editorial staff have no relevant financial relationships to disclose. Any unapproved/investigative uses of therapeutic agents/
devices discussed are appropriately noted.
Recognition of Commercial Support: This activity has not received external commercial support.
Copyright Statement: � 2015-2017 ACAAI. All rights reserved.
CME Inquiries: Contact the American College of Allergy, Asthma & Immunology at education@acaai.org or 847-427-1200.

Clinical Vignette

A 55-year-old African American man was referred by his
otolaryngologist for further evaluation and treatment of probable
“allergic fungal sinusitis” (AFS). The patient had a long history of
chronic rhinosinusitis, although neither he nor his first-degree
relatives had rhinitis, eczema, or asthma. He reported 3 previous
endoscopic sinus surgeries spaced roughly at 3-year intervals. The
recent revision sinus surgery leading to this referral was preceded
by symptoms of nasal obstruction. A sinus computed tomogram
showed postsurgical changes, complete opacification of the para-
nasal sinuses, and obstruction of the remaining components of the
osteomeatal complex (Fig 1). There were areas of hyperattenuation
in the ethmoid andmaxillary areas bilaterally, which the radiologist
commented, “suggest the presence of polyps or fungal elements.”
The bony margins of the sinuses were intact.

His most recent operative and surgical pathology reports were
obtained for review. The surgeon reported that during functional
endoscopic sinus surgery, he had attempted to remove all the
mucoid material, thought to be eosinophilic mucin (allergic mucin)
and polyps. The surgical pathology report confirmed the presence
of eosinophilic mucin with dense accumulations of eosinophils
in mucin containing Charcot-Leyden crystals (Fig 2). Numerous
attempts to demonstrate fungal elements in the allergic mucin obtained directly from the sinuses by culture and appropriate

fungal stains, including Gomori methenamine silver, were unsuc-
cessful. A diagnosis was made and a treatment planwas developed.

Introduction

The pathophysiology of AFS is still debated. Most believe it
reflects the same eosinophilic inflammation seen in the IgE-
dependent late-phase allergic reaction best described in skin after
injection of allergen and present in the bronchi in allergic fungal
mycosis.1 In AFS, the inflammatory response occurs within a closed
space with access to cytokines that not only attract and activate
eosinophils to perpetuate inflammation but also stimulate the
production of large quantities of mucus. The fungal elements pre-
sent in allergic mucin stain darkly with silver stains and are usually
fragmented and nonviable. They have been postulated to present a
persistent stimulus for ongoing IgE production and allergic
inflammation. This hypothesis does not explain the mechanism by
which eosinophilic mucus is produced when fungal elements are
not present. Nonetheless, eosinophilic mucin can become an
expansive inflammatory mass within the sinuses that can obstruct
the osteomeatal complex, promote bacterial superinfection with
probable superantigen functionality, and induce compression ne-
crosis and breach of the boney sinus margins. Breaches of the sinus
walls can result in serious complications outside the sinuses and
result in the mis-diagnosis of invasive sinusitis.2e4

Confusion in the Medical Literature

Diagnostic Criteria for Syndromes of Fungal Sinusitis

Several years ago, to establish a contemporary classification of
fungal sinusitis, the authors set out to establish evidence-based
diagnostic criteria for the known forms. The results of that work
were published in 1997 and have subsequently been used widely in
the clinical management of patients with fungal sinusitis5 (Table 1).

Figure 1. Computed tomogram showing evidence of extensive previous endoscopic
sinus surgery to open the osteomeatal complex. There is maxillary and ethmoid
pansinusitis with nasal septal deviation to the left. Hyperattenuation of material
(white areas) within the sinuses is present and most visible in the right ethmoid
sinuses, suggesting the presence of eosinophilic mucin. The right nostril is
completely obstructed by mucous or polyps. The orbits are intact and the frontal
sinuses appear uninvolved.

Figure 2. High-power photomicrograph of eosinophilic mucin showing dense
accumulations of eosinophils and Charcot-Leyden crystals (hematoxylin and eosin
stain, magnification �100). No fungal elements (hyphae or hyphal fragments) were
present here or on the required fungal stains.
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