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ABSTRACT
Article Info: © [EEEENRE Fungal infections are among the most critical and common issues for hospitalized
26 Jan 2021 i patients, especially in intensive care units. This study aimed to determine the fungal contamination of in-
11 May 2021 : door air and surfaces in sensitive wards of the Arak University of Medical Sciences educational hospitals
01Aug2021 :  and determine the drug susceptibility pattern of isolated species.

In this descriptive cross-sectional study, 63 air samples were taken from sensitive
hospital wards using the one-stage Anderson method, and 63 surfaces samples were taken using wet
cotton swabs and cultured in saprodextrose agar medium containing chloramphenicol. Identification of
the genus and, as far as possible, the species of fungi was performed using the culture method on the
slide. Drug susceptibility testing was performed on isolated species by broth microdilution method (CLSI-
M38A2 standard).

This study was approved by the Research Ethics Committee at Arak University of
Medical Sciences (Code: IR.ARAKMU.REC.1395.315).

S From the total samples, 18 species of fungi were isolated. These included: Aspergillus niger (8),
Aspergillus flavus (4), Aspergillus fumigatus (2), Rhizopus spp. (2), Mucor spp. (1) and Fusarium spp. (1).
In the drug sensitivity assay, instances of resistance included: Partial sensitivity of Aspergillus fumigatus to
Itraconazole (1), Partial sensitivity of Aspergillus niger to Ketoconazole (1), and Resistance of Aspergillus
niger to Itraconazole (1).

The pattern of nosocomial fungal infection with pathogenic fungi and the drug susceptibility

Key words: pattern of these organisms in other regions of Iran and the world is relatively consistent with the present
Invasive fungal infec- :  study results. And drugs listed in global guidelines for treating these infections, such as voriconazole and
tions, Airborne fungi, :  caspofungin in the treatment of invasive aspergillosis and amphotericin B in the treatment of invasive
Drug resistance ' mucormycosis and Fusarium wilt, are now effective drugs.

most cases, these infections are caused by opportunistic
fungi in immunocompromised patients and other health

1. Introduction disorders, which do not cause infections, especially in-

vasive infections, in patients with healthy immunity [1].

nvasive fungal infections are a significant Fungal spores are also among the bio-aerosols found every-

concern in high-risk hospital wards. In where. Their widespread spread can cause various forms of
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the disease, especially in people with weakened immune
systems and hospitalization. Fungi have high adaptabil-
ity to different environmental conditions. However, fungal
contamination in indoor environments depends on several
factors such as humidity, ventilation, temperature, organic
matter in building materials, fungal load in the exterior of
the building, and construction activities. This study investi-
gated the frequency of opportunistic fungi, especially Can-
dida, Aspergillus, Zygomycetes, and Fusariums in the air
and surfaces of special wards of Arak educational hospitals
and determined the drug susceptibility isolated species to
azoles, amphotericin B, and caspofungin.

2. Materials and Methods

This descriptive cross-sectional study was performed for
one year in Intensive Care Units (ICU) of Arak Univer-
sity of Medical Sciences educational hospitals. A total of
63 samples of air and 63 samples surfaces were collected.
Active air sampling was performed using Anderson single-
stage sampler (SKC Co., UK) with a flow rate of 28.3 for
5 minutes on Sabrodextrose agar (Merck, Germany) con-
taining chloramphenicol [17]. The sampling device was
placed about 1.5 meters above the ground and maintained
one meter from the wall and obstacles. Simultaneously with
air sampling, the sampling of surfaces of each ward was
randomly taken from different characters of each word us-
ing a sterile wet swab and cultured linearly in sabrodex-
trose agar medium containing chloramphenicol. Samples
were stored at 28°C for 7-10 days and monitored daily for
colony formation. Initial identification of fungal colonies
was performed using their macroscopic and microscopic
features. The susceptibility testing of the studied samples
of antifungal drugs was performed according to the CLSI-
M38A2 standard method.
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3. Results

From the total number of samples, 18 fungal species were
isolated, including 8 cases of Aspergillus niger, 4 instances
of Aspergillus flavus, 2 cases of Aspergillus fumigatus, 2
cases of Rhizopus species, 1 case of Mucor species, and 1
case of Fusarium species. Table 1 shows the pathogenic
fungal species isolated from the air and surface samples at
the different wards studied.

In drug sensitivity, one case of the relative sensitivity of
Aspergillus fumigatus to itraconazole, one case of the rela-
tive sensitivity of Aspergillus niger to ketoconazole, and
one case of Aspergillus niger resistance to itraconazole
were observed.

4. Discussion and Conclusion

In the present study, pathogenic organisms isolated from
102 samples of high-risk wards of Arak educational hospi-
tals included: Aspergillus niger 8 cases, Aspergillus flavus
4 cases, Aspergillus fumigatus 2 cases, Mucor | case, Rai-
sopus 2 cases, Fusarium 1 case. Interestingly, no candidate
yeast was isolated in this study. Considering that Candida is
one of the fungi of the normal flora of patients [4], the prob-
able cause of a negative result for Candida may be the proper
observance of health tips by the medical staff of the wards.

In a study conducted by Nasrollahi et al. (2017) in Tonek-
abon, focusing on Aspergillus species in ICUs, out of 160
isolated Aspergillus specimens, 5 Aspergillus flavus, 3
Aspergillus sidoyi, 2 Aspergillus orizea, and 1 Aspergillus
fumigatus [19]. The study investigated drug resistance to
available drugs such as ketoconazole, itraconazole, vri-
conazole, caspofangin and amphotericin B. The detected
isolates included Aspergillus (Niger, Flavus, and Fumiga-

Table 1. The distribution of pathogenic fungal species isolated from air and surfaces of different hospitals.

Isolated Pathogenic Fungal Species No.(%)

Hospial Fusar::til:: L Rhizopus Species Mucor Species  Aspergillus Fumigatus Aspergillus Niger  Aspergillus Flavus
Surface Air Surface Air Surface  Air Surface Air Surface Air Surface Air
Vafsi'e' - 1(6.3) - - - - - 1(7.7)  3(188) 1(7.7)
nﬁ\;“n'];i'm . ; . . 1(10) 225)  1(10)
Amirkabir 2(33.3) - - 1(11) - - - 1(11) 2(22.2)
Khonsari 1(33.3)
Taleghani 1(33) 1(20)
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tus), Rhizopus, Mucor, and Fusarium species. In this study,
Aspergillus flavus, Mucor, Rhizopus, and Fusarium species
were sensitive to all studied drugs.

Aspergillus fumigatus was semi-sensitive to itraconazole
in one case, and Aspergillus niger was semi-sensitive to
ketoconazole and resistant to itraconazole in one case. The
general view of drug resistance of Aspergillus species ob-
tained from this study are similar to the results of the survey
of Hojjatinia et al. (2016) [22], Denning et al. (2002) [23],
Araujo et al. (2008) [24], Shi ( 2010) [25] and the study
of Tang et al. (2016) [26] and therefore voriconazole and
caspofungin can be named as the most effective first-line
drugs in the treatment of invasive Aspergillosis. Therefore,
based on the results, the new drugs mentioned in the in-
structions, including voriconazole and caspofungin (the
main drugs for the treatment of invasive aspergillosis) and
amphotericin B (the primary drug for the treatment of in-
vasive mucormycosis and fusariosis), are effective on all
detected isolates in the present study.

Ethical Considerations
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