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Aims Sinusitis is the inflammation of the nasal cavity, and Paranasal sinuses occur by
pathogen agents such as bacteria, viruses, fungi, or other allergens. This study was aimed
to determine the prevalence of positive fungal cultures in patients with chronic sinusitis
undergoing functional endoscopic sinus surgery.

Materials & Methods This experimental study was carried out on 60 patients with chronic
sinusitis in 2019. After anesthesia in the operating room, the ENT specialist evacuated
the sinuses of patients with chronic sinusitis undergoing sinus endoscopic surgery. After
sampling of evacuated sinus tissue of eligible patients and transfer to mycology laboratory,
fungal elements were identified using direct smear and culture of the sample on sub-
dextrose agar medium. The patient’s profiles were recorded. Data were analyzed using SPSS
21 software by the descriptive statistic.

Findings 36 of selected patients with chronic sinusitis were male (60%), and 24 were female
(40%) with a mean age of 38.4+11.5 years. Two Candida parapsilosis (3.3%), one Aspergillus
flavus (1.7%), and one Aspergillus niger (1.7%) were detected. Therefore, the prevalence
of positive fungal cultures in patients with chronic sinusitis undergoing endoscopic sinus
surgery was 6.7% in Yasuj, southwest of Iran, in 2019.

Conclusion The prevalence of fungal sinusitis is low in patients with chronic sinusitis in
Yasuj due to the location of Yasuj in a mountainous region with a cold and dry climate.
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Prevalence of Positive Fungal Cultures in Patients with Chronic ...

Introduction

Sinusitis is an acute or chronic inflammation of the
mucous membranes in the paranasal sinuses,
occurring in 20% of people throughout their life [11.
Sinusitis is mainly caused by several predisposing
factors such as viral infections of the upper
respiratory tract, allergic rhinitis, improper use of
topical nasal decongestants, and immune system
deficiency [2l. The main symptoms of this disease
include nasal congestion, facial pain, and decreased
sense of smell. In chronic sinusitis affecting 5% of the
population, the symptoms last for more than 12
weeks. The disease caused impaired mucosal
drainage and accumulation in the sinuses caused by
bacterial agents (bacteroids and Haemophilus
influenzae), viral agents (rhinovirus and adenovirus),
and fungal agents (Aspergillus, Alternaria, Mucor,
Curvularia, and Cryptococcus neoformans) [34l. Fungal
infections are one of the four major microbiological
subtypes, and they can appear as yeasts, which are
unicellular organisms, and molds, which are
branching filamentous organisms and hence are
more easily identified [5 ¢l. There are thousands of
species of fungi, few of which are known as clinical
microorganisms. Spores of these fungi are abundant
in the atmosphere, which forms part of the normal
sinusoidal flora after inhalation under natural
conditions. Although these fungi are then destroyed
by normally functioning immunological cascades,
following the prolonged use of antibiotics, poor
ventilation, dark and moist environments, and
immunocompromised, these immunological
pathways are disrupted, making fungal infections
more likely [7l. Fungal rhino-sinusitis includes a
varied range of disease processes in clinical
presentation, histological forms, and biological
significance and is classified as invasive or
noninvasive based on the fungus penetration into the
tissue. Invasive Fungal rhino-sinusitis can
dramatically tissue invasion through the mucosa,
bone, neurovascular structures, and surrounding
organs, distinguishing it from noninvasive forms [8-16],
The most common age range for fungal sinusitis is 10-
60, which is directly related to the degree of
involvement of people in activities in humid
environments contaminated with fungal spores. In
some studies, the incidence of men and women was
reported to be the same [12l and according to other
studies, men are more involved than women [, The
disease is more common in immunocompromised
patients and more recently in healthy individuals [17-
191, Previous studies show the different prevalence of
positive fungal culture in people with sinusitis at
different times and communities, depending on the
type of disease, health status, geographical location,
temperature, humidity, etc. In a study in India,
Karthikeyan & Coumare reported a 22% prevalence
of positive fungal culture in people whose disease has
been diagnosed with chronic fungal sinusitis due to
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clinical and radiological symptoms [20]. This rate was
8.8% in the study of Badiei et al. in Iran, and isolated
fungi are reported to be Aspergillus fumigatus,
Penicillium, Aspergillus flavus, and Alternaria based
on the frequency [21l. In the study of Fasunla et al. in
Nigeria, the fungi Aspergillus fumigatus and Candida
albicans were isolated [22.

According to a study by Singh et al., allergic fungal
rhinosinusitis is the most common type of fungal
rhinosinusitis, which Aspergillus flavus has been
reported as its most common cause [23]. Collins et al.,
in a study in Australia, reported an 8.6% prevalence
of allergic fungal rhinosinusitis [24l. Although Awan et
al., quoting Collins et al., reported 5 to 10% incidence
of allergic fungal rhinosinusitis in patients with
chronic rhinosinusitis. However, according to the
results of their study in Pakistan, the incidence of
allergic fungal rhinosinusitis in patients with chronic
sinusitis has been reported to be 20.8% [25]. Sharma,
quoting Marple, reported the different incidences of
allergic fungal rhinosinusitis in the different
geographical areas. Most of the reports of infection
are related to temperate regions with relatively high
humidity [26l. The prevalence of allergic fungal
rhinosinusitis among patients with sinusitis with
nasal polyps has been reported to be 11% and 22.4%
in the studies of Irshad-ul-Haq et al. and Rehman et
al. in Pakistan, respectively [27.28],

Given that fungal infections are one of the four main
microbiological subgroups, and. In contrast,
sustainable health development and optimal
planning to promote community health require
knowledge of epidemiological indicators; therefore,
this study aimed to determine the frequency of
positive fungal culture in patients with chronic
sinusitis undergoing endoscopic sinus surgery.

Materials and Methods

This experimental study was conducted in Yasuj,
southwestern Iran, in 2019. Eligible patients with
chronic sinusitis participated in this study who
undergoes functional endoscopic sinus surgery as
part of the treatment process. These people should
not have congenital disorders or genetic syndromes
and should not have taken antibiotics or antifungal
drugs for two weeks before surgery.

Patients' demographic and background
characteristics were recorded in the checklist,
including age, gender, underlying disorders and nasal
discharge status, information about surgery site, and
laboratory findings. The ethics approvals of the
Research Ethics Committee of Yasouj University of
Medical Sciences and the Vice-Chancellor for
Research and Technology of Yasouj University of
Medical Sciences were received. The ENT specialist
evacuated the sinuses of patients with chronic
sinusitis in the operating room of Yasouj University
of Medical Sciences under anesthesia. In this study, all
research ethics considerations such as obtaining

Summer 2021, Volume 2, Issue 3



153

informed written consent from the patient,
confidentiality of information, destruction, and
disposal of all tested contents were observed
according to the standards of disposal of infectious
and chemical waste and the necessary precautions to
prevent bio-pollution. In this study, all research
ethics considerations including obtaining informed
written consent from the patient, confidentiality of
information, destruction of all tested contents
according to infectious and chemical waste disposal
standards, and the necessary precautions to prevent
bio-pollution. After sampling the drained tissue of
patients' sinus, the samples were placed in a BHI
culture medium and sent to the mycology laboratory
of Yasouj University of Medical Sciences within half
an hour.

After 24 hours of incubation, the samples were
classified into two parts using a sterile scalpel. A
direct slide was prepared with 10% KOH from one
part of the samples. After 24 hours, yeast or
filamentous fungal elements were identified under a
microscope with or without a middle blade. The other
part of the sample was also cultured; so that the
synthetic culture medium was sterilized at pH six at
autoclave at 121°C for 15 minutes after adding 65 g
of Sabouraud dextrose agar culture medium powder
one liter of sterile distilled water. After adding
chloramphenicol to the medium (to prevent bacterial
growth), a sample of sinus tissue was cultured.
According to the macroscopic and microscopic
morphological characteristics, the results were
evaluated and positive culture samples were
identified during two weeks [2% 30l Data were
analyzed using SPSS 21 software by the descriptive
statistic.

Findings

This study was conducted on 60 patients with chronic
sinusitis, including 36 men (60%) and 24 women
(40%). The average age and infection duration of
these patients were 38.4+11.5 and 5.1%4.9,
respectively. Out of 60 samples submitted to the
mycology laboratory, two samples (3.3%) of Candida
parapsilosis, 1 sample (1.7%) of Aspergillus flavus,
and 1 sample (1.7%) of Aspergillus niger were
evaluated (Figure 1).

20
10
0 |— R
1
B Candida parapsilosis 33
B Aspergillus.flavus 1.7
% Aspergillus.niger 1.7

Diagram 1) Prevalence of relative frequency of positive fungal
cultures in evacuated sinuses tissues of patients with chronic
sinusitis
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Accordingly, the relative frequency of positive fungal
culture in patients with chronic sinusitis undergoing
sinus endoscopic surgery in Yasuj was 6.7%. The
characteristics of the subjects, whose fungal species
were identified in a sample of evacuated sinuses
tissue, have been reported in Table 1. Fungal species
were identified in a tissue sample drained from their
sinuses.

Table 1) Raw data of positive fungal cultures in evacuated sinuses
tissues of patients with chronic sinusitis

Isolated Drainage Nasal Underlying Age  Sex
Fungus Sinus Discharge Disorder (Year)
Candida Right- Watery Diabetes 47 Male
parapsilosis Maxillary
Candida Right- Nothing Diabetes 50 Male
parapsilosis Maxillary &

Ethmoid
Aspergillus  Right- Mucoprulent Nothing 21 Male
flavus Macxillary
Aspergillus  Right- Mucoid Diabetes 52 Female
niger Maxillary &

Ethmoid &

Sphenoid
Discussion

This study aimed to determine the frequency of
positive fungal culture in patients with chronic
sinusitis undergoing sinus endoscopic surgery in
Yasuj, southwestern Iran, in 2019. In this study, the
average age of the subjects with positive fungal
culture consisting of 3 males and one female was
42.5+14.5. Although the present study results on the
role of gender in fungal sinusitis are not in
accordance with the study of Granville et al. [12], the
results of the study of Shetty et al. are in accordance
with the findings of the present study [11. The reason
for more positive fungal cultures in men than women,
especially in recent studies, can be due to the risky
occupation of men. In the study by Awan etal, the
average age of patients with fungal sinusitis was
29.49+9.16 in 45 patients, including 26 men and 19
women [25], In the study of Rehman et al., the average
age of patients with fungal sinusitis, including 17 men
and 11 women, was 33 [28. In the study of Badiei et
al., the average age of patients, including 59 men and
43 women, was reported to be 33.89+10.28 years [211.
In a study by Nowrozi et al, fungal sinusitis was
reported in 6 men and two women aged 30-39 years
1311, Since the functioning of the immune system at the
mentioned ages is better than the older ages.
Therefore, the younger age of chronic sinusitis
patients with positive fungal culture in such studies
compared to the results of the present study may be
due to the lack of health conditions during the study.
In the present study, out of 4 patients with positive
fungal culture, three also had diabetes. Diabetes has
been reported as the most common underlying
disease in studies by Nikakhlagh & Saki [32 and
Hosseini & Borghei [33], which are in accordance with
the findings of this study. The results of the study by
Parikh et al. are inconsistent with the findings of the
present study. In their study, the underlying causes
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were blood malignancy (28 cases), diabetes (10
cases), organ transplantation (3 cases), and AIDS (1
case), respectively B4. The difference between the
findings of Parikh et al. and the present study can be
due to the difference in data collection time, the level
of hygiene and attention to the prevention of non-
communicable diseases, and the difference in the
nutritional culture of the research community. Out of
4 patients with positive fungal culture, 3 had a nasal
discharge. In the study of Irshad-ul-Haq et al, all
patients reported nasal discharge [?7]. These different
findings may be due to the different research
communities and climatic conditions. Also, maxillary
sinus was involved in all patients who had positive
fungal culture. The present study results are
consistent with the findings of Fasunla et al. and
Suresh et al. [22 351, This study identified four fungal
cases, including Candida parapsilosis, Aspergillus
flavus, and Aspergillus niger, in 60 samples of sinuses
tissue drained from patients with chronic sinusitis. In
the study by Nowrozi et al., the isolated fungi were
Alternaria, Aspergillus flavus, and Psilomyces,
respectively 311, In the study by Badiei et al., nine
cultured cases of 102 patients without a history of
immunodeficiency were positive, including 3 cases of
Aspergillus fumigatus, 3 cases of Penicillium, 2 cases
of Aspergillus flavus, and 1 case of Alternaria [211. The
results of the two mentioned studies in Iran were
similar to the results of the present study. In the study
of Fasunla et al, the isolated fungi included
Aspergillus flavus, Aspergillus fumigatus, and Candida
albicans 1221, Rupa et al. and Saravanan et al. Have
identified Aspergillus as the most common cause of
chronic invasive fungal sinusitis and, in general, as
the most common cause of fungal sinusitis [36 371,
Singh et al. also reported the Aspergillus flavus as the
most common fungus [23]. The present study's relative
frequency of positive fungal culture in patients with
chronic sinusitis was lower than in other studies.
Invasive fungal rhinosinusitis is an opportunistic and
invasive infection that often begins in the nose and
sinuses and spreads to the eye and skull, and can lead
to fatal consequences through the brain and
meningeal infections [B8l. Therefore, clinical and
paraclinical examination and early diagnosis of this
disease are essential. Also, the promotion of health
services can effectively reduce the frequency of
positive fungal culture in patients with chronic
sinusitis undergoing sinus endoscopic surgery in
Yasuj.

Conclusion

The prevalence of fungal sinusitis is low in patients
with chronic sinusitis in Yasuj due to the location of
Yasuj in a mountainous region with a cold and dry
climate.
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