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Abstract
Background: Invasive fungal sinusitis (IFS) is a potentially deadly infection especially in patients with immunocompromising conditions.
Objectives: The current study aimed to evaluate the clinical manifestations, outcomes and factors that may affect survival of patients with IFS.
Methods: A cross sectional descriptive study was performed on hospitalized patients admitted to Taleghani hospital affiliated to
Shahid Beheshti University of Medical Sciences, Tehran, Iran, from October 2012 to October 2013. The clinical data of 24 patients with
IFS were reviewed. All patients had hematologic malignancies, and received broad spectrum chemotherapy. Demographic data,
clinical characteristics, presented symptoms and signs, underlying diseases and outcomes of the patients were studied.
Results: The age range of patients was 15 - 60 years. The IFS was proven, probable and possible in 25%, 66.7% and 8.3% of the cases,
respectively. Serum galactomannan antigen was positive in 41.6% of the cases; 15 out of 24 cases with IFS had received antifungal
chemoprophylaxis before diagnosis, 54% fluconazole and 8.3% itraconazole. Aspergillus flavus (33%), Aspergillus fumigatus (20.8%),
Aspergillus niger (16.7%) and Mucor spp. (16.7%) were responsible for incidence of IFS; 54% of IFS cases occurred in summer and 91.6%
of occurred during hospital construction; a risk factor in 91.6% of the cases.
Conclusions: Current study revealed that A. flavus was the most common isolated pathogen. Moreover, A. fumigatus was the second
common isolated pathogen in patients with IFS. Additionally, the hospital construction was an important environmental risk factor
for acquisition of infection in patients with hematological malignancy. The most common season for IFS incidence was summer.
Additionally, the common causes of death in patients with IFS were primary disease and also resistance to chemotherapy (37.5%).
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1. Background
Invasive fungal sinusitis (IFS) is an important cause of
morbidity and mortality in patients with immunocompromising conditions (1, 2). Complications such as orbital and
intracranial extensions with cavernous sinus thrombosis,
parenchymal cerebritis or abscess, meningitis, osteomyelitis, mycotic aneurysm, stroke, and hematogenous dissemination are reported (3). However, there is controversy regarding the best methods for the prevention, diagnosis
and treatment of IFS. Early diagnosis and intervention are
critical and could be lifesaving (4). The identification of
species of the fungi is a key to anti-fungal therapy and also
surgical intervention. Studies reported that Aspergillus
species are the most common cause of invasive infections
in patients with immunocompromising conditions (5); although a growing number of other organisms such as Mu-

cor and Trichosporon species are reported in patients with
IFS (6, 7). The definite diagnosis of IFS is troublesome, since
early physical findings of IFS and also radiologic results
are non-specific (such as nasal obstruction, discharges and
epistaxis) (8-10). Additionally, bone and tissue necrosis are
often found only in the late stages of sinusitis (11). Moreover, diagnosis, prevention and effective treatment of IFS
still remains a challenge in patients with hematological
malignancies (12). It is well accepted that some patients
with immunocompromising conditions are at greater risk
of developing an IFS than others (13). However, it is troublesome to predict which populations of these patients are at
greater risk of developing IFS. Additionally, some studies
showed that the types of fungal infections in patients with
cancer are different among the countries, creating uncertainty among clinicians about the appropriate prophylac-
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tic strategies (14, 15). The incidence of IFS in patients with
cancer depends on several factors including the prognosis of the underlying illness, treatment and environmental
factors such as seasonal alteration (14). Since there is limited evidence of IFS in Asia and different risk factors of the
disease were determined by various investigators, it is difficult to compare these studies.
2. Objectives
The current study aimed to review clinical data of
patients with IFS to determine outcomes and relatedfactors that may affect patient survival. Therefore, a crosssectional descriptive study on IFS was performed at the
hematology unit of Taleghani hospital affiliated to Shahid
Beheshti University of Medical Sciences, Tehran, Iran.
3. Methods
3.1. Study Design and Patients
A cross-sectional descriptive study was performed to
include all of the patients with IFS admitted to hematology unit of the single tertiary care at Taleghani hospital affiliated to Shahid Beheshti University of Medical Sciences,
Tehran, Iran, from October 2012 to October 2013. The data
and statistical analysis was done by SPSS version 22 and Chisquare tests.
3.2. Data Collection
The patients were identified through a tertiary hospital registry system from October 2012 to October 2013 in
Iran; 1385 patients with hematological malignancies were
admitted and among them 248 patients had neutropenic
fever .Twenty-four patients with neutropenic fever developed IFS in the study period. Demographic data of patients were studied. All patients had immunocompromising conditions and hematological malignancies with possible, probable and proven IFS. Only patients with rejected
IFS were excluded. Clinical information about age, gender,
underlying hematological disease, presented symptoms,
radiography evidence of sinuses and mortality rate was
recorded.
3.3. Proven, Probable and Possible IFS
Based on the controversy concerning the diagnostic
criteria of IFS, the European organization for research and
treatment of cancer (EORTC) and the US mycoses study
group (MSG) recently reported an international consensus for patients with cancer (16, 17) and suggested three
degrees of probability: proven, probable and possible IFS.
Proven IFS was identified by the presence of fungi related
2

to tissue damage by examination of a biopsy specimen; or
positive culture results from sterile sites. Probable IFS was
defined by the presence of at least one microbiological criterion and one clinical criterion. Possible IFS was defined
by the presence of at least one clinical criterion.
3.4. Antifungal Prophylaxis
Antifungal prophylaxis treatments such as fluconazole
and itraconazole were prescribed in 15 patients with hematological malignancies that received standard chemotherapy. Fluconazole (100 mg twice daily) prophylaxis was administrated to 13 cases and itraconazole (200 mg twice
daily) was administrated to two cases of 24 patients.
3.5. Mycological Culture Examination
Para-nasal sinuses secretions were collected under endoscopic view in patients for the presence of fungi. The
specimens were fixed in formalin and embedded in paraffin. All specimens were examined by direct microscopy
after preparatory treatments with potassium hydroxide
(KOH), Gram and Giemsa staining techniques. Mycological analysis was examined via the culture of the mucus in
three fungal culture mediums (sabouraud dextrose agar,
brain heart infusion (BHI) agar and selective agar (Merck,
Darmstadt, Germany). Incubation was at 25°C and 35°C
and cultures were observed up to 20 days before release
as negative for fungi. Hematoxylin and eosin (H and E)
stained sections of the sinus material were evaluated for
the presence of fungi. Periodic acid-Schiff (PAS) staining
technique was also applied to the sections in order to confirm the diagnosis. The taxonomic identification of fungi
was made from morphology, macroscopic features and microscopic structures.
3.6. Galactomannan EIA
Six milliliters of blood was collected in tubes containing ethylenediaminetetraacetic acid (EDTA) and stored at
-20°C.
The quantity of galactomannan (GM) antigen in each
sample was measured using the Platelia® Aspergillus enzyme immunoassay (EIA) (Bio-Rad) by technicians unaware of the clinical manifestation of the patients. Measurements of optical density were performed by a semiautomatic analyzer (Behring ELISA processor III; Dade
Behring), according to the manufacturer’s instruction. Optical densities were read at 450 and 620 nm. Positive, negative and threshold control samples provided by the manufacturer were included in each run. An index value of ≥
0.5 was considered a positive result if confirmed via subsequent sample.
Arch Clin Infect Dis. 2016; 11(4):e36566.

Mardani M et al.

4. Results

Table 1. Demographic and Clinical Characteristics of Patients with Invasive Fungal
Infections

4.1. Clinical Characteristics of Patients with IFS
The demographical and clinical characteristics of the
cases are shown in Table 1. Laboratory data, clinical manifestations and outcomes of the cases are shown in Tables
2 and 3. IFS was proven in 6 cases (25%), probable in 16
(66.7%) and possible in 2 (8.3%). Twenty-three cases with
IFS (95.8%) daily received frequent transfusion. In addition
to sinuses, fungal infection developed in lungs in 6 cases
(25%) and brain in 1 case (4.2%). Generally, mortality was 12
cases (50%); five out of which did not receive any antifungal
prophylaxis agents.

Procedures

No. (%) of Patient, n = 24

Gender
Male

13 (54.2)

Female

11 (45.8)

Age group
15-19 years

4 (16.6)

20-24 years

4 (16.6)

25-29 years

5 (20.8)

30-34 years

4 (16.6)

4.2. Diagnostic Procedure

35-39 years

3 (12.5)

The functional endoscopic sinus surgery (FESS) was
performed in 18 cases with IFS. Results of computed tomography (CT) scan and findings of sinus endoscopy and FESS
are shown in Table 4.

40-49 years

3 (12.5)

50-60 years

1 (4.2)

4.3. Fungal Spectrum
Twenty-four patients from October 2012 to October
2013 had serial follow-up of galactomannan antigen test.
Serum galactomannan antigen was positive in 10 cases
(41.6%) with IFS (Table 5). Aspergillus spp. were isolated from
sinus culture of the 10 cases. Results of fungal culture are
shown in Table 5. The most common isolated pathogen
was A. flavus. Moreover, it was found that the types of the
fungi in patients with IFS were not associated with underlying hematological disease status, number of chemotherapy, platelet count and environmental factors.
5. Discussion
Invasive fungal sinusitis (IFS) is an important complication in patients with hematological malignancy, and
causes high mortality and morbidity rate in such patients
(1, 2, 18). In patients with IFS, without early treatment,
the different types of fungi may rapidly spread by the
blood, causing death within days (19). Since, rare IFS evidence is reported in Asia, further epidemiological studies
should investigate this area. Here, 24 cases of IFS were reported; these patients were identified in hospitalized patients from October 2012 to October 2013. It seems that
there were more patients in the current study compared
with some other studies; Foshee et al., identified twentyseven patients in departmental records from 1998 to 2014
in a single center in Philadelphia (19), and Pagella et al.,
reported 18 cases of IFS among patients with hematological malignancy and diabetes from 2002 to 2013 in a hospital in Italy (20). IFS is developed more frequently in patients with acute myeloid leukemia (AML) non-M3 (45.8%).
Arch Clin Infect Dis. 2016; 11(4):e36566.

Blood group
A

7 (29.2)

B

2 (8.3)

AB

3 (12.5)

O

10 (41.7)

Missing data

2 (8.3)

Environmental factors:
Construction sector
yes

22 (91.6)

no

2 (8.3)

Season
spring

2 (8.3)

summer

13 (54.2)

fall

7 (29.2)

winter

2 (8.3)

Underlying hematological disease
Acute lymphoblastic leukemia

1 (4.2)

Acute lymphoblastic leukemia-pre β cell

8 (33.3)

Acute lymphoblastic leukemia-pre Tcell

2 (8.3)

Acute lymphoblastic leukemia-non M3

11 (45.8)

Myelodysplastic syndrome

1 (4.2)

Aplastic anemia

1 (4.2)

Antifungal prophylaxis
Fluconazole

13 (54.2)

Itraconazole

2 (8.3)

No prophylaxis

9 (37.5)

The current study showed that high incidence of IFS was
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Table 2. Laboratory Data of Patients with Invasive Fungal Infections

Procedures

No. (%) of Patient, n = 24

Platelet count, cell/µL
100000 - 150000
50000 - 100000

3 (12.5)
1 (4.2)

10000 - 50000

17 (70.8)

< 10000

3 (12.5)

Glomerular filtration rate
< 60 mL/min

2 (8.3)

≤ 60 mL/min

22 (91.6)

Neutrophil count, cell/µL
> 2000

3 (12.5)

1000 - 2000

4 (16.7)

500 - 1000

3 (12.5)

200 - 500

6 (25)

100 - 200

6 (25)

< 100

2 (8.3)

in summer. Some evidence showed that summer months
are associated with the highest risk of IFS (21-23). Moreover,
in the present study patients with positive culture results
were in an older section of the hospital adjacent to a building construction site that created great amounts of dust in
the hospital vicinity. It is likely that this factor increased
the risk of IFS in patients with cancer. Several studies indicated that building construction can lead to outbreak of invasive fungal infections. Additionally, fluconazole prophylaxis was prescribed to 13 patients. Since fluconazole has no
therapeutic effects on Aspergillus spp. and Mucor spp. infections, prophylaxis with that was not effective in prevention
of these mold infections. In the current study, only two patients received itraconazole (200 mg twice daily) and this
agent was not effective in prevention of IFS. It is likely that
the current dosage of itraconazole might not induce effective blood concentration to prevent IFS. In the current
study, type of the fungal agents in patients with IFS was not
associated with the underlying hematological disease status, number of chemotherapy, platelet count and environmental factors. Moreover, A. flavus was the most common
etiology of fungal sinusitis in patients of the study (33.3%).
Aspergillus flavus was also reported by Iwen et al. (24), as the
most common cause of infection in patients admitted to
the University of Nebraska Medical Center (Omaha, USA).
In contrast, Wald et al. (25), showed that A. niger was the
dominant isolate from the rectum of patients colonized
with a known species of Aspergillus. Moreover, in the cur4

rent study, the second common cause of infection was A.
fumigatus (20.8%). In contrast, Teh et al. (26), in a study on
Aspergillus sinusitis, showed that A. fumigatus was the most
common cause in patients with AIDS. It seems that the difference between fungi species in patients with IFS is associated with host defense impairment and environmental
factors. Moreover, A. fumigatus was also reported by both
Drakos et al. (27), and Talbot et al. (28), as the most common
cause of invasive mold sinusitis. In the current study, the
common causes of death in patients with IFS were the primary disease and little response to chemotherapy (37.5%)
(In In the current study, results of CT scan showed that
37.5% of the patients with IFS had pan sinusitis. The endoscopy findings of the study also showed that corneal
necrosis (54.2%) was most common in the patients with
IFS. Serum galactomannan antigen was positive in 10 cases
(41.6%) with IFS; however negative in 13 patients (54.1%). This
test is still an excellent diagnostic method in patients with
cancer with a high pretest probability (29, 30). Since in the
current study, fungal sinusitis was local, galactomannan
test was disappointing. However, early diagnosis by serial
Aspergillus galactomannan antigen test to detect IFS may
lead to early antifungal therapy, and also decrease mortality rate in patients (31). The study had some limitations: it
was a one-year study in a single university in Iran (Tehran).
Some of the clinical and diagnostic findings of the patients
with IFS were missing; therefore, the obtained results are
limited. Additionally, the common causes of death in patients with IFS were the primary disease and also resistance
to chemotherapy (37.5%). The advantage of the study compared to other studies was that it could find a large number
of patients with IFS (24 patients) in one year; while in other
studies this issue was considered as an important problem
(6, 8, 11).
5.1. Conclusion
The current study revealed that A. flavus was the first
common isolated pathogen followed by A. fumigatus in
patients with IFS. The most common season for the incidence of IFS was summer and hospital construction was
an important environmental risk factor for acquisition of
the infection. Furthermore, it was found that the type
of the fungi in patients with IFS was not associated with
the underlying hematological disease status, number of
chemotherapy, platelet count and environmental factors.
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Table 3. Clinical Manifestation and the outcome of Patients with Invasive Fungal
Infections

Table 4. Diagnostic Procedures

Procedures
Procedures

Results of FESS functional endoscopic sinus
surgery

Diagnosis of IFS after chemotherapy
After the first time
After the third time
Refractory time
After the third time and refractory

8 (33.3)

Necrosis of the mucosa of the septum

3 (12.5)

3 (12.5)

A middle corneal involvement with
necrosis

7 (29.2)

The lower corneal involvement

2 (8.3)

Nasopharyngeal mass

1 (4.2)

Necrosis of the corneal middle and
septum

1 (4.2)

Necrosis of the left and right corneal
lower + septum

3 (12.5)

Necrosis of the corneal middle and lower

1 (4.2)

Do not have FESS

6 (25)

12 (50.0)
1 (4.2)

The time between diagnosis of primary
malignancy and IFS
2 months

No. (%) of Patient, n = 24

No. (%) of Patient, n = 24

10 (41.7)

2 - 4 months

2 (8.3)

6-12 months

5 (20.8)

> 12 months

7 (29.2)

Major signs of IFS

Results of endoscopy

Fever

4 (16.7)

Normal

3 (12.5)

Fever + headache

2 (8.3)

Corneal necrosis

13 (54.2)

Fever +swelling of face

3 (12.5)

Septum necrosis

2 (8.3)

Fever +rhinorrhea + swelling of face

2 (8.3)

Corneal and septum necrosis

2 (8.3)

Fever +headache +nasal obstruction

1 (4.2)

Missing data

4 (16.7)

Fever +headache +swelling of face

3 (12.5)

Fever +headache +swelling of face +nasal
obstruction

4 (16.7)

Fever +rhinorrhea

1 (4.2)

Swelling of face +eye ptosis

1 (4.2)

Fever +nasal obstruction+ swelling of
face

1 (4.2)

Fever +headache +nasal obstruction

2 (8.3)

Obstruction +rhinorrhea + swelling of
face

0 (0.0)

Lung

6 (25)

Brain + lung

1 (4.2)

5 (20.8)

Maxilla and ethmoid involvement

8 (33.3)

Ethmoid involvement

2 (8.3)

Pan-sinusitis

9 (37.5)

Abbreviations: CT scan, computed tomography; FESS, functional endoscopic sinus surgery.

Footnotes

17 (70.8)

Outcome
Survival

9 (37.5)

Survival with bone marrow
transplantation

3 (12.5)

Death

12 (50)

The causes of death
Primary malignancy + low response to
chemotherapy

9 (37.5)

Progressive infection

1 (4.2)

Low response to chemotherapy +
progressive infection

1 (4.2)

other

Maxilla involvement
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Table 5. Type of Fungal Infection

9.
Procedures

No. (%) of Patient, n = 24

Galactomannan test
Positive test

10 (41.6)

Negative test

13 (54.1)

Missing data

1 (4.2)

10.

11.

Number of Galactomannan samples
Do not have

1 (4.16)

Once

6 (25)

Twice

3 (12.5)

A few times

14 (58.3)

12.

13.

Culture of fungus
Aspergillus flavus

8 (33.3)

Aspergillus fumigatus

5 (20.8)

Aspegillus niger

4 (16.7)

Mucor spp.

4 (16.7)

Aspergillus spp. + Mucor spp.

1 (4.2)

No detection

2 (8.3)

Funding/Support: There was no financial support to the
current study.
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15.

16.

17.
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