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Abstract

Objectives: In patients with immunodeficiency, any fungus may be potentially pathogenic. In this study, fungal infections among
immune compromised patients presenting to medical mycology lab of special clinic of Kermanshah University of Medical Sciences
during 2013 - 2014 were studied.
Methods: In this cross-sectional study, data of all patients (personal information, time of visit, underlying diseases, infected site,
smear and culture tests) presenting to medical mycology lab were collected. Data were entered into SPSS software and summarized.
Results: In this study, 325 patients were studied in two years. Of these, 47.7% had no fungal infections. More individuals with fungal
infections had dermatophytosis (44.1%), 66.5% were women and the highest morbidity was observed among housewives (52.9%).
Medical staff had the lowest morbidity (1.2%). Spring with 30% and autumn with 21.8% had the highest and lowest prevalence of
fungal infections, respectively. The highest prevalence of fungal infections pertained to endocrine and metabolic disorders (29.4%)
with candidiasis (11.8%) as the most common infection.
Conclusions: The results showed that women and middle-aged people had higher odds of morbidity. Dermatophytosis is an impor-
tant fungal and skin disease among surface and skin diseases. Opportunistic fungal infections in patients with acquired immunod-
eficiency are on the rise.
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1. Background

The medical importance of fungi as human pathogens
is common knowledge. Nearly 200000 species of fungi
have been identified, of which, only 100 are pathogenic
to humans. Fungi that were not previously infectious
to humans are now among ever increasing opportunist
pathogens. Infections caused by fungi are wide-ranging,
and depending on the site can be classified into five
groups: Superficial, cutaneous, mucosal, subcutaneous,
and visceral. Pathogenic fungi affect normal people, but
opportunist fungi usually affect only people with under-
lying conditions (1). Some fungal infections are specific to
certain regions. Some are wide spreading, and others are
only seen in a specific sex, age group, race, jobs, or physical
conditions (2).

Although extensive advances have been made in the
treatment and prevention of pathogenic fungal infections,

and their incidence has been slightly reduced, the in-
cidence of opportunist infections has equally increased.
Moreover, despite advances in the treatment of malignant
and autoimmune diseases, and organ transplantation,
which have increased the longevity of patients with im-
munodeficiency, a dramatic increase in opportunist fun-
gal infections that were not much considered in the past
is now being observed (1).

Dermatophytosis is a fungal complication of the ker-
atinized epithelium of hair, nail and stratum corneum,
resulting from dermatophytes. This disease is associated
with varying inflammatory symptoms. Dermatophytosis
or tinea is in fact one of the most important and common
cutaneous fungal diseases with a worldwide distribution
(2).

Dermatophytes are keratinophilic fungi from Gym-
noascaceae family and Ascomycota strain, and are di-
vided into three genera: Microsporum, Epidemophyton, and
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Trichophyton (3). Both physicians and mycologists need
knowledge of regional dermatophytes and their preva-
lence for the diagnosis of tinea. The human and animal
tineas are one of the main global issues, and broadly de-
pend on the socioeconomic conditions. The regional va-
riety of tinea depends on the anthropophilic or zoophilic
varieties in that region. The anthropophilic dermato-
phytes such as Microsporum canis , Trichophyton mentagro-
phytes and Trichophyton verrucosum are today regarded as
the main causes of human dermatophyte infections. As the
main cause of tinea pedis, Trichophyton mentagrophytes are
abundantly isolated from room floors. Sometimes, contact
with contaminating epidermal materials in the environ-
ment infects susceptible people more than a direct contact
with a patient (2).

The clinical forms of tinea include tinea capitis, cor-
poris, cruris, mannum, pedis, unguium, and barbae. Meth-
ods for diagnosis of dermatophytosis include direct exam-
ination of hair, microscopic study of skin or nail, culture in
dextrose agar culture medium containing sabouraud chlo-
ramphenicol and cycloheximide (SCC) medium, and using
a wood lamp with UV radiation (3).

Treatments include oral and topical treatments such
as combined tolnaftate and topical imidazole (clotrima-
zole, miconazole, and fluconazole) (4). Diagnostic labora-
tory techniques include morphologic (5), serologic (1) and
molecular (6) methods.

Any fungus in the environment can be potentially
pathogenic for patients with immunodeficiency. Species
of Aspergillus and Candida are main organisms in these
patients (7). Underlying factors associated with the poor
host defense against fungi include (1) Impaired epithe-
lial protection (using a wide-spectrum or multiple an-
tibiotics, catheters, peritoneal dialysis, burns, wounds,
trauma, surgery, increased gastric pH, cytokines, and ra-
diotherapy); (2) Deficiencies or dysfunction in mononu-
clear phagocytes, neutrophils, or other cells (radiother-
apy, chemotherapy, aplastic anemia, chronic granulomato-
sis, and diabetes mellitus); and (3) Deficiencies or impair-
ment in cell immunity (acquired immunodeficiency syn-
drome, Hodgkin’s disease, organ transplantation, radio-
therapy, chemotherapy, leukemia, and the use of corticos-
teroids) (8).

The present study was conducted to investigate the
prevalence of fungal infections in patients with immunod-
eficiency attending the special clinic of Kermanshah Uni-
versity of Medical Sciences during 2013 - 2014. Consider-
ing that the mycology laboratory of the university’s special
clinic is the only specialized mycology laboratory in Ker-
manshah province, the present study can provide compre-
hensive information about the status of fungal infections
in this group of patients. The present study aimed to deter-

mine the prevalence of fungal infections in patients with
immunodeficiency attending the special clinic of Kerman-
shah University of Medical Sciences according to the type
of background, age, gender, and occupation, place of resi-
dence, and the month of referral, and also to determine the
frequency of species of fungi isolated from these patients.

2. Methods

The present descriptive cross-sectional study assessed
all data relating to personal details, time of attendance, in-
fection site, smear and culture test results, and other com-
plementary diagnostic tests of patients attending the my-
cology laboratory of the special clinic of Kermanshah Uni-
versity of Medical Sciences between April 2013 and March
2014. All ethical considerations regarding the use of pa-
tients’ data were observed. Data from patients with im-
munodeficiency, diabetes, and other diseases were col-
lected by referring to the laboratory record books. The pa-
tients’ examination method included direct microscopic
test and culture in specific media. Variables included age
(in eight groups; from under 10 year-old to over 70 year-
old), gender, occupation, season of patient’s referral to
laboratory, place of residence, underlying diseases (en-
docrine and metabolic diseases, immunologic and aller-
gic diseases, malignancies, organ recipients, and other dis-
eases), isolated fungus species (by direct observation, mi-
croscopic, and culture methods), and type of fungal dis-
ease (dermatophytosis, candidiasis, pityriasis, onychomy-
cosis (Aspergillus), otomycosis (Aspergillus), actinomycosis,
erythrasma, pneumocystosis, and rhodotorulosis).

3. Results

In the course of the study between 2013 and 2014, a total
of 325 patients with underlying diseases attended the my-
cology/medical laboratory of the university special clinic.
The majority of referrals were women (204 patients, 62.8%)
in the 40 - 59 years age group (131 patients, 40.3%). Of the 325
referrals with underlying diseases, 52.3% had fungal infec-
tions, with dermatophytosis (23.1%) as the most prevalent.
Of the 170 patients with fungal infection, 52.4% had posi-
tive culture results. The most frequent fungus species ac-
cording to culture results was Candida albicans (19.4%) (Ta-
ble 1).

The highest frequency of fungal infection was found
in the 40 - 49 years age group, and the lowest in the un-
der 10 year-old age group. Dermatophytosis was the most
frequent (44.1%). Women had the most fungal infections
(66.5%), and the most frequent fungal infection was can-
didiasis (43.3%) in women and dermatophytosis in men
(Figure 1).
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Figure 1. Frequency distribution of fungal infections by gender in patients with immunodeficiency attending special clinic of Kermanshah University of Medical Sciences
during 2013 - 2014

The highest frequency of candidiasis was found in
housewives (59.7%) and the lowest in medical personnel
(1.5%) and agricultural and livestock farmers (1.5%). Also,
the highest frequency of dermatophytosis was in house-
wives (52%) and the lowest in medical personnel (1.33%) (Ta-
ble 2).

The highest frequency of candidiasis happened in sum-
mer (26.9%) and the lowest in autumn and winter (23.9%
each). Dermatophytosis was most frequent in winter (32%)
and least in summer (20%) (Table 3).

Fungal infections were most frequent in the city of
Kermanshah (79.4%), and least outside the province (4.1%).
The highest frequency of candidiasis related to other dis-
eases (46.3%) followed by endocrine and metabolic dis-
eases (29.8%) and the lowest frequency related to organ re-
cipients (8.9%). The highest frequency of dermatophytosis
related to other diseases (56%) followed by endocrine and
metabolic diseases (24%) and the lowest frequency related
to organ recipients (1.3%) (Table 4).

4. Discussion

Investigating fungal infections from the perspective of
public health and preventive medicine is important in ev-
ery region and population of the country. Based on direct
microscopic test and culture, 52.3% of all patients with un-
derlying diseases had fungal infections. The most frequent

of all fungal infections were dermatophytosis (44.1%) and
candidiasis (39.4%). In a study by Nasrolahi Omran et
al. (2004 - 2008) on 5500 patients suspected of superfi-
cial and cutaneous fungal infections in the city of Tehran,
2271 patients had superficial and cutaneous fungal infec-
tions. With 1279 cases, dermatophytosis was the most com-
mon disease, and 10.7% of patients had cutaneous candidi-
asis and 5% had texcept in children with fungal infections
(tinea capitis). inea unguium (9). The present study results
confirmed that dermatophytosis is still among important
cutaneous and fungal diseases.

The present study included more women (66.5%), prob-
ably because women attend clinic more often and they
have higher contact with water and humid environment.
In a study by Edalatkhah et al. men and women were
equally afflicted, and in Flahati et al. study, infection was
reported in boys twice that in girls, which disagrees with
the present study results (10, 11). These differences may be
due to living conditions and the level of access to mycol-
ogy laboratory and test requests by physicians. Candidia-
sis (43.4%) and dermatophytosis (42.5%) were the most fre-
quent infections. Onychomycosis is the most common nail
disease in adults, but it is rarely seen in children, except
in children with fungal infections (tinea capitis). Nail can-
didiasis among children is mostly seen in younger chil-
dren because they suck their nails, and in adults because of
underlying diseases or constant occupational contact with
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Table 1. Frequency Distribution of Fungal Infections in All Patients and Fungus
Species (Culture Results) Isolated from Patients with Immunodeficiency Attending
Special Clinic of Kermanshah University of Medical Sciences During 2013 - 2014

Variable No. (%)

Type of fungal infection

Dermatophytosisa 75 (23.1)

Candidiasisb 67 (20.6)

Pityriasis 12 (3.7)

Onychomycosis (Aspergillus) 9 (2.8)

Otomycosis (Aspergillus) 2 (0.6)

Actinomycosis 2 (0.6)

Erythrasma 1 (0.3)

Pneumocystis 1 (0.3)

Rhodotorulosis 1 (0.3)

Negative 155 (47.7)

Total 325 (100)

Fungal species

Candida albicans 33 (19.4)

Candida species 17 (10)

Aspergillus fumigatus 1 (0.6)

Aspergillus flavus 2 (1.2)

Aspergillus niger 4 (2.3)

Aspergillus nidulans 2 (1.2)

Aspergillus species 2 (1.2)

Trichophyton tonsurans 2 (1.2)

Trichophyton mentagrophytes 7 (4.1)

Trichophyton verrucosum 7 (4.1)

Trichophyton rubrum 1 (0.6)

Trichophyton species 5 (2.9)

Microsporum canis 1 (0.6)

Epidermophyton flucosm 2 (1.2)

Nocardia species 2 (1.2)

Rhodotorula species 1 (0.6)

Negative 81 (47.6)

Total 170 (100)

aDermatophytosis include tinea corporis (29.3%), pedis (18.7%), unguium (17.3%),
mannum (17.3%), capitis (8%), cruris (8%), and barbae (1.4%).
bCandidiasis include cutaneous (94%), systemic (4.5%), and mucosal (1.5%).

water. Dermatophytosis (47.4%) and candidiasis (31.6%)
were the most common infections in men.

The most frequency (20.3%) was found in the 40 - 49
year-old age groups, and the least (5.8%) in the under 10
year’s age group. Dermatophytosis (41.9%) and candidiasis
(34.9%) had the highest frequency in the 40 - 49 year-old age

group. The high frequency in the 40 - 60 year-old age group
disagrees with the results obtained by Mikaeili et al. which
reported frequency in this age group 10% (12). On the other
hand, the highest frequency of infection was reported in
the under 20 year-old age group in studies conducted by
Rasoldarya and Ahmadyar, which could be due to the dif-
ference in the study population (13, 14).

In the present study, 22 patients (29.3%) had tinea cor-
peris, while in the previous study conducted by Mikaeili
et al. (2012), Tinea corperis was reported 40.6% (12). This
frequency was also reported differently in Flahati study
(11). This difference could be due to the difference in the
type of contact, contamination location, and attendance
season. Since contact with contaminated places is impor-
tant for dermatophytosis infection, reducing this type of
contact helps reduce infection. In a study conducted by
Mikaeili et al. isolated dermatophytes species were re-
ported Trichophyton verrucosis (51.6%), Trichophyton menta-
grophytes (18.7%) and Epidermophyton flucosum (14.3%) (12),
which are similar to their previous study results (2012).

In the present study, most referrals were in spring
(30%), and the least in autumn (21.8%), while in another
study by Mikaeili et al. most referrals were in February, and
the least in May (12). The highest prevalence of candidiasis
was in summer (26.9%) and the least in autumn and win-
ter (23.9% each), which may have been due to greater devel-
opment of candidiasis in high humidity. Dermatophytosis
was most prevalent in winter (32%) and the least in sum-
mer (20%), which may have been due to the prevalence of
systemic diseases in cold seasons and subsequent systemic
weakness that facilitates proliferation of these fungi.

The present study showed that housewives had the
highest frequency of fungal infections (52.9%) and medi-
cal personnel had the lowest (1.2%), which is likely to be
due to the fact that housewives make up the most refer-
rals to mycology clinic of Kermanshah University of Med-
ical Sciences. This high prevalence of housewives could
also be due to their frequent contact with water and hu-
mid environments. However, being a housewife cannot
be considered a risk factor for infection, but their high
prevalence is probably due to the fact that most referrals
to the mycology clinic are from this group. The low rate
of infection among medical personnel clearly shows the
role of people’s awareness in reducing infection. The high-
est frequency of fungal infections among housewives per-
tained to candidiasis (44.4%) and dermatophytosis (43.3%).
In Mikaeili et al. study a significant percentage of the in-
fected participants were housewives (37.4%), followed by
students with 25 cases (12), which are similar to the present
study results.

In the present study, Candida albicans (19.4%) was the
most frequently isolated fungal species from patients with
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Table 2. Frequency Distribution of Fungal Infections by Occupation in Patients with Immunodeficiency Attending Special Clinic of Kermanshah University of Medical Sciences
During 2013 - 2014

Fungal
Infections

Housewife Employee Retired Student/Pupil Agricultural/Livestock
Farmer

Medical
Personnel

Unemployed/Self-
Employed

Total

Candidiasis 40 (23.5) 6 (3.6) 6 (3.6) 4 (2.3) 1 (0.6) 1 (0.6) 9 (5.2) 67 (39.4)

Dermatophytosis 39 (22.9) 5 (2.8) 10 (5.9) 6 (3.6) 2 (1.2) 1 (0.6) 12 (7) 75 (44.1)

Pityriasis 3 (1.7) 1 (0.6) 2 (1.2) 4 (2.3) 0 (0) 0 (0) 2 (1.2) 12 (7)

Erythrasma 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6)

Onychomycosis 3 (1.7) 2 (1.2) 1 (0.6) 1 (0.6) 1 (0.6) 0 (0) 1 (0.6) 9 (5.3)

Otomycosis 1 (0.6) 0 (0) 0 (0) 0(0) 0 (0) 0 (0) 1 (0.6) 2 (1.2)

Actinomycosis 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6) 2 (1.2)

Pneumocystis 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6)

Rhodotorulosis 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6)

Total 90 (52.9) 14 (8.2) 19 (11.2) 15 (8.8) 4 (2.4) 2 (1.2) 26 (15.3) 170 (100)

Table 3. Frequency Distribution of Fungal Infections by Season in Patients with Immunodeficiency Attending Special Clinic of Kermanshah University of Medical Sciences
During 2013 - 2014

Fungal Infection Spring Summer Autumn Winter Total

Candidiasis 17 (10) 18 (10.6) 16 (9.4) 16 (9.4) 67 (39.4)

Dermatophtosis 19 (11.2) 15 (8.8) 17 (10) 24 (14.1) 75 (44.1)

Pityriasis 7 (4) 3 (1.8) 1 (0.6) 1 (0.6) 12 (7)

Erythrasma 0 (0) 0 (0) 0 (0) 1 (0.6) 1 (0.6)

Onychomycosis 5 (2.9) 1 (0.6) 2 (1.2) 1 (0.6) 9 (5.3)

Otomycosis 0 (0) 1 (0.6) 0 (0) 1 (0.6) 2 (1.2)

Actinomycosis 1 (0.6) 0 (0) 1 (0.6) 0 (0) 2 (1.2)

Pneumocystis 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (0.6)

Rhodotorolosis 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (0.6)

Total 51 (30) 38 (22.3) 37 (21.8) 44 (25.9) 170 (100)

Table4. Frequency Distribution of Fungal Infections by Underlying Diseases in Patients with Immunodeficiency Attending Special Clinic of Kermanshah University of Medical
Sciences During 2013 - 2014

Fungal Infection Endocrine/Metabolic Malignancy Immunologic/Allergic Organ Recipients Other Total

Candidiasis 20 (11.8) 5 (2.9) 7 (4.1) 4 (2.3) 31 (18.2) 67 (39.4)

Dermatophtosis 18 (10.6) 3 (1.8) 11 (6.4) 1 (0.6) 42 (24.7) 75 (44.1)

Pityriasis 4 (2.3) 0 (0) 2 (1.2) 0 (0) 6 (3.5) 12 (7)

Erythrasma 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6) 1 (0.6)

Onychomycosis 6 (0.6) 0 (0) 1 (0.6) 0 (0) 2 (1.2) 9 (5.3)

Otomycosis 0 (0) 0 (0) 1 (0.6) 0 (0) 1 (0.6) 2 (1.2)

Actinomycosis 1 (0.6) 1 (0.6) 0 (0) 0 (0) 0 (0) 1 (0.6)

Pneumocystis 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6)

Rhodotorolosis 1 (0.6) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.6)

Total 50 (29.4) 9 (5.3) 23 (13.5) 5 (2.9) 83 (48.9) 170 (100)

immunodeficiency according to the culture. The most
common species of dermatophytes were Trichophyton men-

tagrophytes and Trichophyton verrucosis (28% each). The high
frequency of Trichophyton verrucosis and mentagrophytes
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with animal source in cattle and sheep can be explained by
the extensive livestock activities in Kermanshah province.
In studies conducted by Ahmadyar in Bu Ali Hospital clinic
in Qazvin, Edalatkhah et al. in skin clinic of Haft-e-Tir Hos-
pital in Tabriz, and Nasrollahi Omran et al. (2004 - 2008)
in Tehran, Trichophyton verrucosis was also reported as the
most common cause of dermatophytosis (10, 13, 15). How-
ever, in studies by Rasoldarya in Gilan and Omidian in Ah-
vaz, Trichophyton mentagrophytes was reported as the most
common cause of dermatophytosis (14, 16).

In some other studies, including Flahati et al. Microspo-
rum canis was the most common species (11). The difference
can be due to the difference in statistical population, liv-
ing conditions, and type of contact with animals. In an
epidemiological study conducted in India by Bhatia and
Sharma on dermatophytes, 202 patients were selected for
skin, hair, and nail examination. After culture, 74 cases
(36.6%) were positive for dermatophytes species, and Tri-
chophyton species with 98.6% of cases found to be the main
cause of dermatophytosis, followed by Microsporum gyp-
sum with 1.4%. No Epidermaphyton sample was found. Men-
tagrophytes (63.5%) was the dominant form of Trichophyton
species (higher than that found in the present study), fol-
lowed by Trichophyton rhuberum (35.1%) (17).

In the present study, the highest frequency of fungal
infections in people with underlying diseases related to
dermatophytosis (44.1%) followed by candidiasis (39.4%).
The highest frequency of dermatophytosis was found in
patients with endocrine and metabolic diseases (24%),
immunologic and allergic diseases (14.7%), malignancies
(4%) and organ recipients (1.3%). The highest frequency
of candidiasis was found in patients with endocrine and
metabolic diseases (29.8%), immunologic and allergic dis-
eases (10.4%), malignancies (7.5%) and organ recipients
(6%). The highest frequency of pityriasis was found in pa-
tients with endocrine and metabolic diseases (33.3%) and
immunologic and allergic diseases (16.7%), but was not
found in those with malignancies and organ recipients.
The highest frequency of onychomycosis was found in pa-
tients with endocrine and metabolic diseases (66.7%) and
immunologic and allergic diseases (11.1%). The highest fre-
quency of fungal infections in endocrine and metabolic
diseases was candidiasis (40%), followed by dermatophyto-
sis (36%). The highest frequency of fungal infections in ma-
lignancies was candidiasis (55.6%), followed by dermato-
phytosis (33.3%), and onychomycosis (11.1%). The highest fre-
quency of fungal infections in organ recipients was can-
didiasis (80%), followed by dermatophytosis (20%). In a
study conducted by Bodo Wanke et al (8). the main fun-
gal infections in cancer and organ transplant patients in-
cluded candidiasis (44% to 80%), and Aspergillus (20% to
30%), which are similar to the frequency of candidiasis

found in patients with immunodeficiency in the present
study.

Opportunist fungal infections are almost exclusively
seen in people with impaired natural defense mecha-
nisms. Such infections are increasing compared to the
past in patients with acquired immunodeficiency, inva-
sive cancers, recipients of bone marrow transplantation,
chemotherapy patients, long-term users of antibiotics,
cytokines, immunosuppressant factors such as corticos-
teroids and procedures that reduce the body resistance
against pathogens. Fungi are regarded as the main fac-
tors for increasing morbidity and mortality in patients
with immunodeficiency. These opportunist and invasive
infections can be severe or life-threatening for this group
of patients. Proper treatment and follow-up reduce the
chance of infection and mortality of patients with some de-
gree of immunodeficiency who use immunosuppressive
medications, which further predisposes them to oppor-
tunist fungal infections. Treatment regimens that boost
the immune system and resistance against pathogens in
underlying predisposing diseases such as endocrine and
metabolic disorders (diabetes and hypothyroidism) can
overcome such troublesome factors.

The most important limitation in the present study
was the lack of access to rural areas with less diagnostic-
medical facilities compared to the center of the province.
Such patients outside the center can be identified and
treated by proper and early screening. Moreover, more ac-
curate results can be provided from the statistical popula-
tion with fungal infections in the province.
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