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F ungal rhinosinusitis (FR) describes a diverse group of
inflammatory and infectious diseases of the sinuses

caused by environmental fungi.1 The most widely accepted
classification scheme broadly categorizes FR into nonin-
vasive and invasive forms based on histopathologic evi-
dence of fungal invasion.2 Further categorization into dis-
tinct processes based on the host’s immune response can be
made.
Allergic fungal sinusitis (AFS) is a noninvasive form oc-

curring most commonly in patients with a history of atopy.3

Acute invasive fungal sinusitis (AIFS) is an invasive form
with high mortality described almost exclusively in im-
munocompromised patients. Finally, chronic granuloma-
tous fungal sinusitis (CGIFS), hallmarked by its indolent
course and granulomatous immunologic response of the
host, is not associated with immune abnormalities.4,5

The distinction between noninvasive and invasive disease
is recognized as an important prognostic factor and guides
treatment.5 Rare cases of conversion or progression from
noninvasive AFS to IFS have been reported in the litera-
ture and observed at our institution. The purpose of this
study was to detail cases of disease conversion/progression
to potentially identify patterns in presentation and associ-
ated factors.
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Patients and methods
This study was approved by the institutional review board
of the University of Texas Southwestern Medical Center
(UTSW; STU-2019-1652). A retrospective chart review was
conducted of patients at UTSW diagnosed initially with
AFS who later converted/progressed to IFS. A review of
Ovid Embase was also conducted to identify previously re-
ported cases of disease conversion/progression.
A literature search to identify additional cases was per-

formed on Febraury 5, 2020. Information including pa-
tient demographics, medical history, symptoms, treatment,
imaging, pathology, culture, follow-up, and outcomes was
obtained.
Statistical analysis was performed using GraphPad soft-

ware (GraphPad, San Diego, CA). For continuous data, the
Student t test was applied. Descriptive statistics were uti-
lized for the remaining data.

Results
Seven patients were included, 4 from UTSW and 3 from the
literature.6–8 Demographic and clinical information is pre-
sented in Table 1. All patients were male. Five patients were
African American (AA) and 2 were Caucasian (CA). Aver-
age age at time of disease conversion/progression was 29.7
(range, 21-46) years. The average age at diagnosis for AA
patients was significantly younger than CA patients (25.4 vs
40.5 years; p = 0.0165; 95% confidence interval, −26.05
to −4.15).
No patients had documented immune compromise or

concurrent steroid use at the time diagnosis of invasive si-
nusitis was made. The only significant coexisting medical
diagnoses noted were asthma (43%, 3 of 7) and allergic
rhinitis (29%, 2 of 7). Five patients converted from AFS
to CGIFS (AFS/CGIFS) and 2 converted from AFS to AIFS
(AFS/AIFS). Interestingly, all patients with AFS/CGIFS were
AA,whereas both patients with AFS/AIFSwere CA. In addi-
tion, both patients who developed AIFS did so after surgery.
One patient with AFS developed AIFS after surgical repair
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Fungal sinusitis spectrum

of a traumatic basilar skull fracture, and the other did so
in the setting of recent endoscopic sinus surgery for man-
agement of newly diagnosed AFS.6,8 In contrast, all patients
who developed CGIFS followed a more indolent course of
conversion without acute precipitating factors and were di-
agnosed either incidentally or on postoperative pathology.
Overall, Aspergillus was the most commonly identified

fungus (43%). Patients were treated with an assortment of
antifungal agents and the median length of antifungal ther-
apy was 9 months.
Four of the 5 AFS/CGIFS patients were doing well with

continued follow-up for disease monitoring/medical man-
agement, and 1 was lost to follow-up. One AFS/AIFS pa-
tient was free of disease at 6 months, and the other died
from the disease.

Discussion
Traditionally, forms of fungal sinusitis have been consid-
ered distinct clinical entities.However, growing reports sug-
gest that CGIFS may represent a more advanced form of
AFS. Histologic evaluations of tissue from AFS cases has
shown evidence of granulomatous inflammation and mu-
cosal invasion in up to 21% of cases.9,10 This suggests con-
version/progression between AFS and CGIFS may be more
common than previously identified.
Interestingly, all patients described in this study who con-

verted from AFS to CGIFS were young AA men. In the
United States, AA race and low socioeconomic status have
been implicated as risk factors for development of more

severe forms of AFS.9 The tendency for young AA men to
have more advanced AFS may predispose this population
to developing CGIFS.
The 2 patients who developed AIFS were immunocom-

petent but had trauma or surgical procedures immediately
preceding disease development. We hypothesize that dis-
ease conversion/progression in these cases could have
been secondary to skull-base trauma/injury, resulting in
fungal spread through a direct communication between
the sinonasal passages and intracranial cavity. This in
contrast to AIFS in immunosuppressed individuals where
intracranial spread occurs through angioinvasion. This
is merely a hypothesis and cannot be proven from the
available information.
Although the small sample size prevents the establish-

ment of definitive associations, the observations made from
this case series are intriguing and worthy of note. Limita-
tions to the current study include the small sample size and
the retrospective and observational nature.
Conversion/progression from noninvasive AFS to IFS is

infrequently reported. However, evidence is mounting that
patients with AFS may convert/progress to CGIFS more
commonly than previously recognized. Although this series
is too small to establish definitive associations, it appears
skull-base trauma in the setting of AFS may be a risk for
the development of AIFS and AA race may be a risk factor
for conversion/progression from AFS to CGIFS. Further
research is necessary to fully understand the process by
which CGIFS arises from AFS and which patients may be
at greatest risk.
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