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ABSTRACT
Background: Genus Candida is the major yeast infecting humans.
Candida albicans (C. albicans) have a role in the most opportunistic yeast
infections in candidiasis, yet remains as the most common between genus
species. About (50-90) % of human candidiasis occurs due to such yeast.
Objectives: This research aims to detect, isolate and identify C. albicans,
also examining the C. albicans susceptibility to some antifungal agents.
Methods: A total of 200 dermal and oral children’s samples have been
collected, their age was not more than 2 years., the diagnosis was made via
conducting a confirmative and routine process through direct microscopic
examination. Then, they have been cultured on Sabouraud Dextrose Agar
(SDA) as well as microscopic examination related to colonies and sub-
cultured on the CHROM agar which has been a selective media used for
identifying the species of candida. C. albicans were identified via the use
of a germ tube test.
Results: From those 200, a total of 91 have been diagnosed as Candida spp.
infections. In terms of GIT, C. non albicans was maximum (20%) and C.
albicans for diaper rash was (20%). In a total of 60 isolates Candida spp.,
the results of anti-fungal susceptibility were equivalent for nystatin and
amphotericin B. where, 56,7% of isolates were sensitive, while 41,7% and
1,7% of the isolates are resistant and intermediate, respectively. whereas
for ketoconazole, 13,3% of isolates were sensitive, also 85,0% and 1,7%
were resistant and intermediate to ketoconazole, respectively, lastly,
23,3%, 25,0% and 51,7% of isolates were intermediate, sensitive and
resistant to polymyxin, respectively.
Conclusions: An increase in fungal infections and resistance to antifungal
medications due to the increased usage of some immunosuppressive
medications and extreme chemotherapy.
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Introduction:

Fungi are prevalent and might
develop in intestinal tract, mucous
membranes and on skin. They are
existing in trees, seeds, soil and many
vegetations. Even though that not all
fungi are considered to be
pathogenic; however, a few might
result in dangerous illnesses and
posing a main risk to the public

health [1].

Genus Candida is the major yeast
infecting humans. C. albicans, have a
role in the main opportunistic yeast
infections in candidiasis, yet remains
as the most common between genus
species. The yeast is accountable for
between 50 and 90% of human
candidiasis [2, 3, 4], and an increase
in prevalence of yeast infections
which are induced via non Albicans
that include Candida like C. krusei,
C. parapsilosis, C. tropicalis and C.
glabrata, has been reported in others
[5, 6, 7]. C. albicans is specified as a
diploid and one of the opportunistic
polymorphic pathogens that is part of
almost all normal microbial flora of

humans. It was indicated that is borne
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by (30-60) % of microflora of healthy
humans [8, 9]. C. albicans were
identified in many locations such as
vaginal mucosa, oral mucosa, skin
[10].

gastrointestinal tract and oral cavity

and gut Urinogenic tract,
were colonized by a least 70% if
population [11, 12]. Yet, within a few
like
vulvovaginal candidiasis (VVC) or
candidiasis (OPC),

might result in superficial infections.

conditions, such mucosa,

oropharyngeal

In addition, the human oral cavity

involves various microorganisms
such as bacteria and yeasts [13].
There were many yeast species
identified among the mouth’s normal
microbial flora; yet a lot of isolates
are belonging to species Candida
[14]. The fungal genus of Candida
has been specified as one of the major
pathogenic opportunistic yeasts like
organisms in the human pathogens.
The Candida

comprises over two-hundred species

broad genus of
which have been identified as
medically vital pathogenic yeasts by
a few of them, such as C. albicans
[15, 16].
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Methods and Materials: -
Patients and Samples Collection

The presented work was conducted in
the city of Baqubah, the center of
Diyala province /lraq. The study
subjects were children with age of
two years or less from the two
Al-Batool

genders, referred to

Teaching Hospital, experiencing
dermal and oral candidiasis. For such
information

purpose, a personal

survey has been prepared, such
survey included questions such as the
patients’ data, gender, age, body
weight, address, rural and urban,
water supply, feeding history and so
on. Nearly took samples from mouth

with the use of a sterile cotton swab.

The sample collection from patients
was conducted from Oct-2021 to
Feb-2022, after that, all samples have
been cultured on SDA. The medium
is left to cool to a temperature of 45
Celsius, after that, chloramphenicol
antibiotic (250mg/liter) that solvent
in distill water has been added, while
the mixture is poured into sterile Petri
plates [17]. Following an incubation

period of 18 hrs., direct slide studied
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within light microscope. In addition,
the microscopic features involving
the slides have been subjected to
staining via the use of Lacto phenol
cotton blue [18]. The samples were
sub-cultured on chromogenic agar
medi, such media has been a selective
media utilized for differentiating the
Candida

albicans, glabrata and cruzi) [19].

species  (parapsilosis,

Anti-fungal sensitivity test for C.

albicans

In this work; the C. albicans isolates
have been put to test via Kirby Bauer
disc diffusion method (DDM) on
agar plates of Mueller-Hinton [20]

for anti-fungal sensitivity test. The

anti-fungal agents: Ketoconazole,
amphotericin B, Nystatin  and
Polymyxin (Bioanalyze/ France)

were typically applied for treating

dermal and oral candidiasis are
utilized in the presented work for
sensitivity, after that Muller-Hinton-
Bromothymol blue agar (MHB) has
been prepared to culture the samples
of C. albicans for sensitivity test.

Thus, the medium is prepared based
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on the instructions of the

manufacturer (HiMedia, India);
Results and Discussion
Mother Information

In terms of mixed candida
were, UTI (46%), GIT (16%),
monilia (34%), followed by fungal
breast which was (4%), whereas

negative results with no fungal

graup=mix

i

Caunt

mn oT wen b 11wyl bens

matherinformakion

infection was (46%) succeeded by
the C. albicans was (34%). The
negative results of UTI reach (14%)
similarly monilia negative results
was (14%), whereas the fungal breast
C. non-albicans had (4%). This is
indicating that there were no relations
between the mother information and

the results of examination.

Figure (1) shows result with Mother Information for mixed infection

Baby information

Mixed C. albicans percentages were
32% and 42% for negative result
specimens. In case of C. non albicans
GIT infection was (18%) and

In terms of GIT, C. non albicans has
been maximum (18%) and for the
oral thrush negative has (16%), also
showing that UTI percentage in mix
samples is (12%) and GIT (44%),
while the diaper rash is (44%). The
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percentage of albicans is (32%)
succeeded via negative (42%). This
work indicates that the C. albicans
percentage of UTI is (6%) as can be
seen in the figure (2). In terms of

GIT, C. non-albicans has been

group=mix

T
bahyinfermatian

maximum by (20%) and for diaper
the (20%),

reporting no relations between baby

rash, -albicans has

information and the results of

examination.

Figure (2) shows result with baby information for mixed infection

Drugs

Figure (3) shows that the percentage
of negative of wused has been
maximum (22%). In terms of not-
used, the C. albicans and negative
were maximum (18%). The results
exhibited in Figure (3) shows that the
percentages of the drug that has been
utilized in mixture has been (64%)
and not-used percentage is (36%),
whereas percentage of C. non-

albicans is maximum at (42%)
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succeeded via negative (32%), it is
reported that the percentage of C.
non-albicans of used is maximum
(26%). In terms of not-used, C. non-
albicans has been maximum (16%)
indicating no relation between the
drug usage and the results of
examination. Candida spp. majorly
existing in human beings, might be
separated in about 50% of the healthy
people with no clinical infection

signs. [21].
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Typically, the infections of Candida
happen because of the destruction
the the

epithelial barrier happening in every

regarding mission  of
age group, particularly in elderly and
[17].  Also,

infections are still considered as one

newborns fungal

graup=mix

Count

roLand

drug

of the main health problems globally
and particularly affecting children.
Thus, many researches were carried
out on different control, economic
and

therapeutic  epidemiological

properties of such infection [22].

racat
W- 2t ean
H-nacw
Llreqadas

Figure (3) shows result with drug for mixed infection

Sensitivity of Candida spp. to anti-fungal drugs.

Table (1) is showing the sensitivity of Candida spp. to anti-fungal drugs (nystatin,

amphotericin B, polymyxin and ketoconazole) through DDM. In this test, the
results have been interpreted based on the guidelines of CLSI (2002, 2011, 2018).
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Table 1: Anti-fungal susceptibility test of Candida spp. via DDM.

Oral dermal
Calbican | &0 | Cnon | - o ipican | VOt
albican | albican
Sensitive Count |14 7 5 8 34
% 70.0% 70.0% |50.0% |40.0% 56.7%
Nystatin | Resistance Count | 6 3 > 11 25
% 30.0% 30.0% |[50.0% |55.0% 41.7%
intermediate Count {0 0 0 1 1
% .0% .0% .0% 5.0% 1.7%
Total (n) % eopoo |89 110 (20100 | (60) 200
Chi-Square test 6
P —value 0.423
Sensitive Count |12 7 5 10 34
Amphote % %60.0 %70.0 |%50.0 |%50.0 %56.7
ricin- B | Resistance Count | 7 3 S 10 25
% %35.0 %30.0 |%50.0 |%50.0 %41.7
intermediate Count | 1 0 0 0 1
% %5.0 %0. %0. %0. %1.7
Total (n) % (20) 100 g%%) (1%%) (20)100 | (60)100
Chi-Square test 3.628
P —value 0.727
Sensitive Count |1 2 2 3 8
Ketocon % %5.0 %20.0 |%20.0 |%15.0 %13.3
azole Resistance Count | 19 / 8 17 o1
% %95.0 %70.0 |%80.0 |%85.0 %85.0
intermediate Count |0 1 0 0 1
% %0. %10.0 | %0. %0. %1.7
Total (n) % (20) 100 g%%) (1%%) (20)100 | (60)100

Concerting a total of 60 Candida spp.
isolates, 56,7% were sensitive to
nystatin, whereas 41,7% and 1,7%
were resistance and intermediate to
nystatin, respectively. In terms of

amphotericin B, an overall 56,7% of
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isolates have been sensitive, 41,7%
and 1.7%

intermediate to amphotericin B, and

were resistance and
13.30% of isolates have been with
sensitivity to ketoconazole, also

85,0% and 1.70% of isolates have
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been resistant and intermediate to

ketoconazole,
23,3%, 25,0% and 51.70% of isolates

respectively, lastly,

The increase in fungal infections’
occurrence is one of the main

concerns for health-care
professionals due to the fact that they
were growing rapidly over the last
decades. Due to the use of some
immunosuppressive medications and
extreme chemotherapy, such increase
in fungal infections has been
associated directly to the increase in
the immunocompromised individuals
[23]. Based on DDM, the acquired
results have been recorded based on
the appearance regarding the
inhibition zone around antifungal
disc. Furthermore, the isolates are

categorized into 3 groups: moderate,
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have been intermediate, sensitive and

resistant to polymyxin, respectively.

resistant and sensitive based on the

inhibition zone diameter.

The presented work shows that with
regard to 60 Candida spp. isolates,
56.70% of them had sensitivity to the
nystatin, 41.70% and 1.70% have
been resistant and intermediate to
nystatin, respectively, in terms of
amphotericin B, 56.70% of isolates
have been sensitive, 41,7% and 1.7%
were resistance and intermediate to
amphotericin B, whereas 13,3% of
isolates are sensitive to ketoconazole,
85,0% and 1,7% were resistance and
intermediate  to ketoconazole,
respectively, lastly 23,3%, 25,0%
and 51,7% of

isolates  were
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intermediate, sensitive and resistant
to polymyxin, respectively, as can be

seen in figure 1.

These results are in accordance with
the results of Mohammed (2017)
indicating that all the isolates of C.
have

albicans susceptibility to

Amphotericin B succeeded via
and
[24].

Also, they reported high-resistance to

Ketoconazole, Fluconazole

Clotrimazole, respectively

Ketoconazole succeeded via
Fluconazole then Clotrimazole, on
the other hand; they have been less-
resistant to the isolates of
Amphotericin B. C. albicans showing
high susceptibility to Clotrimazole in
moderate range succeeded via
Fluconazole and Amphotericin B,
shown lower

while they have

susceptibility to the Ketoconazole.

Those
agreement with Ashor et al. (2015),
that all of the isolates of Candida had

results have been in

susceptibility to the amphotericin B,

ketoconazole, voriconazole and
econazole [25]. Kaur et al. (2014)
stated: Out of 103

Candida, 6.70% have shown the

isolates of

93

resistance to the amphotericin B,
whereas 60 (58.25%) have shown the
resistance to the fluconazole (unlike
22.710% & 2.30% for Fluconazole
and Amphotericin B, respectively in
this research) [26]. Typically, the
majority of the C. albicans have
sensitivity to the Amphotericin B.
moreover, this medication has shown
good in vitro activities towards the C.
albicans biofilm [27]. Mohammad
(2012) had concluded that the
Candida had sensitivity towards the
anti-fungals (Clotrimazole,

Ketoconazole, Nystatin and
Metronidazole) in the concentration
levels that are higher than 50 pg/ml,

and Clotrimazole has been the

optimal anti-fungal against the
candidiasis, followed by
Ketoconazole and nystatin that

agreed with the results that have been

presented in this paper [28].

Van den Bossche et al. (1978) have
stated that the azole that includes the
ketoconazole has 2 effects on the
living cells, first: the impact on the
cytochrome P-450 inhibiting the

creation of the ergosterol through
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removing 140 methyl sterol in the
membrane of the plasma, whereas the
second impact by the anti-fungal
direct interference with the lipid
membrane that resulted in destroying
the membrane [29]. Typically, the

resistance arises due to the mutation

in sterol bio-synthesis path-way.
Similarly, Fluconazole and
Clotrimazole, belonging to the

azoles. The polyene anti-fungal
agents include the nystatin, pimaricin
[30].

Amphotericin B action occurs by

and amphotericin B
binding to the ergosterol, one of the
major components of fungal cell
When

required concentration values, it

membranes. existing in
forms the pores in membrane, leading
to K+ leakage and fungus death.
Ergosterol is rather unique to the
fungi, which is why drug has no such
catastrophic impacts on the animals
[31]. The frequent utilization of the
antifungal agents for the prophylactic
in the studied patients became the
main colonization cause of the
Candida species and the cumulative

resistance to the anti-fungals [32].
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