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Fungal urinary tract infections in pediatric age groups
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Abstract. One of the most prevalent and recurring bacterial diseases in kids is urinary tract
infections (UTI). At least 8% of girls and 2% of boys are thought to suffer UTls as children. The
fungi are often linked to UTls, and their antibiotic susceptibility patterns change over time
and across various environments. To choose the best empirical antimicrobial therapy, it is
crucial to understand the trends of uropathogenic antibiotic resistance in certain geographic
areas. Therefore, this research assesses the causal organisms in urine samples and their
antibiotic susceptibility profile among patients who visit Mosul's general outpatient
department clinic. Due to space restrictions, our research primarily focused on fungus-
related UTls in children (2-12) years old. . Adult infections, reflux nephropathy, catheter-
associated and nosocomial infections, medication assessment for particular antimicrobials,
and viral and rickettsial infections are only a few examples of the subjects covered. The study
intends to close a gap in the literature about how candiduria manifests in pediatric inpatients
and outpatients. The current study's objective was to ascertain the prevalence of candiduria
among kids visiting External laboratories in Mosul, Iraq. Additionally, isolates' sensitivity to
several antifungal medications was taken into consideration.
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Introduction

A common cause of juvenile febrile illness, symptomatic, culture-positive UTls are found in 7% of girls and
2% of boys by the age of six. Although there are conflicting views on the long-term effects of UTI and whether
to start prophylaxis in infancy,. Untreated infections like this one have known risk factors for end-stage renal
disease because they may cause future renal scarring. Therefore, there is clinical and public concern about the
high rate of untreated, inadequately managed UTIs in young children[1,2]. For both sexes and at various
periods of life, UTI incidence and clinical effects vary greatly. Males have UTI more often in the first three
months of life, with a 5:1 sex distribution (male predominance).

By preschool age, the sex ratio is reversed, with most UTls occurring in females[3]. The two conditions of
circumcision and UTl are related. Uncircumcised newborns have a higher chance of UTI, particularly in the first
year of life. In the first six months of life, uncircumcised infants have more uropathogenic colonization around
the meatus than circumcised children, and 10% of UTIs are brought on by Gram-positive bacteria
Staphylococci, Enterococci, and Streptococci. The most frequent reason for using long-term antibiotics is a
fungus-like Candida albicans. , patients utilizing invasive equipment like catheters or immunocompromised
individuals [4]. Although C.albicans causes a significant incidence of morbidity in UTls, the mortality is modest.
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But a significant death rate is seen in AIDS and systemic candidiasis patients [5,6]. Urinary tract infections
(UTIs) brought on by bacteria or fungi fall into two anatomical categories: lower and upper tract infections,
which may manifest as symptomatic or asymptomatic conditions[7]. Our knowledge of the incidence of
candidal UTIs comes from multiple published reports in different countries throughout the world. In order to
develop cutting-edge methods to treat and prevent the related disorders, it is essential to continuously
monitor the pattern of the causative microorganisms [8]. Numerous investigations have shown that members
of the Candida genus, and in particular Candida albicans, are the most significant opportunistic pathogenic
fungus responsible for nosocomial UTIs (C.albicans)[9]. Numerous investigations have shown that the most
notable opportunistic pathogenic fungus causing nosocomial UTls is Candida species, particularly Candida
albicans (C.albicans). They also grow on the exterior of the urethral opening in healthy premenopausal
females. NACA vyeasts and the other host flora proliferate beyond the urethral opening in healthy
premenopausal females. Due to the commensal yeasts of Candida turning into opportunistic pathogenic
bacteria in this condition, the host may get candidal UTIs [10,11]. 43 to 45 °Cis the optimal temperature range
for C. krusei. Only C. krusei can grow on a vitamin-free medium, although the most medically significant
Candida spp. They need biotin for development, and some others have extra vitamin needs. [12]. The current
research aims to evaluate the various characteristics of yeast and associated UTIs due to the significance of
C.albicans-caused UTls.

Materials and methods

Sample collection

In the current research, urine samples from 139 children visiting the Mosul external labs for
children aged 2 to 13 years were obtained over two months (from February 2022 to April 2022). (87
females, 52 males). Sterilized pee bottles and bags were used to collect urine samples (when
necessary). The Medical Mycology Department received 10 | of each urine sample after it had been
cultivated on CHROM agar Candida plates; all plates were incubated for a maximum of one week at
37°C.

Yeasts identification

A direct smear from the developed colony was obtained, and microscopic analysis established it to
be yeast.

As previously noted by authors[13,14], all yeast colonies were originally recognized based on color
colony development on CHROM agar Candida and compared to industry-standard color pictures
provided by the manufacturer. The germ tube test, morphology on cornmeal agar (Difco, USA), and
growth at 45-47°C were used to identify colonies that were green as C. albicans.

C. krusei produced large pinkish colonies on CHROM agar Candida, and its morphology on cornmeal
agar was pseudohyphae with elongate blastoconidia similar to the treelike dorm. Pink colonies were
confirmed based on their morphology on cornmeal agar as C. glabrata (small yeasts with budding
cells without- any pseudohyphae).

Susceptibility test for antifungals

Disk diffusion techniques were employed in the current study's susceptibility test[15]. Numerous antifungal
drugs, including miconazole (10 mg), nystatin (100 U), clotrimazole (50 mg), fluconazole (100 mg), and
Griseofulvin (20 mg) The susceptibility of disks (Liofilchem Bacteriology Products, Italy) was examined.
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Germ tube method

In this study, a swab from a Candida sample was combined with 5.0 ml of serum, incubated at 37°C
for a couple of hours, and then observed under a microscope. We discovered that only C. albicans
can form germ tubes at 39°C in serum-free YEPD media (1% (w/v) yeast extract, 2% (w/v) peptone,
and 2% (w/v) dextrose).

Results and discussion
Identification of injury

Data from Figure 1 showed that 59.71% of kids (46.76% of girls and 12.95% of boys) had urinary tract
infections.
Patients who were enlisted had a high frequency of Candida. Figures 2 and 3 show how common urinary tract
infections are, with Candida being the most commonly identified pathogen in our investigation; when it was
discovered that the adversary only affected males, there were 18 instances, and there were no infections with
C. kruzi. Most infectionsin females—42—were caused by the C. albicans yeast, whereas the number of cases
caused by the C. kruzi yeast was 23.
Diagrams 4 and 5.
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Figure 4. C. albicans yeast

Figure 5. C. kruzi yeast
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Antifungal resistance

The results indicated the relative resistance of most yeast isolates under study to most antibiotics used.
Table 1 shows that Nystatin was one of the most effective antibiotics with the appearance of the highest
inhibition zones, where the diameters of inhibition zones were between (17-30) mm. This result was consistent
with what was reached[16]; it was found that Nystatin was one of the best antagonistsin inhibiting the growth
of Candida. As for the anti- ketoconazole, the inhibition diameters ranged between (16-22) mm, and it had a
clear effect, as it inhibited 62% of the isolated yeast species. Clotrimazole ranked third in terms of the ability to
inhibit the growth of candida species, and this antibiotic was efficient in inhibiting the growth of Candida. As
for the antibiotic, Fluconazole, it came in fourth place in inhibiting the growth of candida species under study,
where the percentages of inhibition were 15.6%, and this is the result. It may be due to the frequent use of
antibiotics, as well as the development of the type of resistance that these isolates possess against most of the
antibiotics used, Sibanda and Okoh (and finally, the anti- Griseofulvin) ranked last in the growth inhibition of
the Candida species under study, where the percentages of inhibition were 100% as the same observed by
[17], as the anti-Griseofulvin did not show any effect on Candida yeast, it did not show growth inhibition within
the concentrations used, and therefore our results agreed with the findings of [18] which found that this drug
has a narrow-term effect. The influence of Candida is not present in the direction of fungi. Practical and clinical
factors determine which antibacterial medication will be used empirically to treat juvenile UTI. Importantly,
when selecting the agent to employ before culture and sensitivity findings are available, it is important to take
into account regional differences in fungal susceptibility and resistance patterns to certain antibiotics.

Additionally, resistance may be impacted by current and past antifungal usage. [19] . Since concurrent fungi
are at a 10% risk, systemic antifungal medication is often started at the outset of treatment. [20] .

Assuming that risk factors have been as effectively removed or controlled, Fluconazole is the medicine of
choice for treating cystitis brought on by most Candida species owing to its in vitro activity and
pharmacokinetics, excluding rare resistant yeasts like Candida krusei and Candida glabrata.

A dose of 200-400 mg given orally once a day for two weeks should be enough since fluconazole, which is
highly water-soluble, is mostly removed in the urine as an active medicine [21,22].

Most patients with symptomatic Candida cystitis should begin therapy with Fluconazole, without a doubt. By
the age of six, 7% of girls and 2% of boys have a symptomatic, culture-positive UTI, which is a prevalent cause
of pediatric febrile illness. Although there are divergent opinions on the long-term consequences of UTI, The
general goals of therapy for pediatric UTI remain symptom relief and the position of prevention., avoidance of
both immediate and long-term consequences, including systemic infection. There is strong evidence of past
and developing resistance patterns, thus it is crucial to rationalize prescription patterns by understanding
sensitivities and reevaluating empirical antibiotic selections. To enhance therapeutic impact, local formularies
should take regional patterns of resistance into account together with the best available research on the
length of time and antibiotic choice, To enhance therapeutic impact, local formularies should take regional
patterns of resistance into account together with the best available research on the length of time and
antibiotic choice. Urinary tract anomalies, prematurity, male gender, VUR, lack of circumcision, repeated
invasive surgeries, intravascular catheters, parenteral feeding, and a lengthy nursery course are risk factors for
the development of UTI in neonates [23,24]. Multicenter research looked at UTI clinical and demographic
aspects [18]. They discovered no connection between the male gender and UTI and circumcision.

Levy and co. It has been shown that preterm newborns are more likely to have UTls than term infants [25], and
uncircumcised males are more likely to develop UTIs [26]. Our research has several limitations. Due to the fact
that every kid in our study had been circumcised, we were unable to compare this. Candida Albicanas and
Candida Kruziwere the most prevalent pathogens in the present investigation among our newborns with UTI
Clinical. UTI symptoms in children might be quite different from one another. Most people have mild or
ambiguous symptoms, such as poor eating, diarrhea, fever, vomiting, irritability, and tiredness [27].

NTU Jornal of Pure Sciences EISSN: 2789-1097 Year(2022) Vol.1 No.3 P(40-47)
44



NTU JOURNAL OF PURE SCIENCES RESEARCH ARTICLE
EISSN: 2789-1097 Open Access

Table 1. Antifungal resistance

Anti-type C.albicans C. kruzi
Nystatin 30mm 17mm
Ketoconazole 22mm 16mm
Clotrimazole 20mm 15mm
Fluconazole 18mm 12mm
Griseofulvin Omm Omm

Germ tube
C. albicans is distinguished from other Candida species by us.

None of the clinically isolated Candida species other than C. albicans produced germ tubes in YEPD at 39° C for
1 hour, but all of the clinically isolated C. albicans strains did.

Therefore, a strategy for the quick and easy detection of C. albicans in clinical labs might be based on the
specific germ tube development of C. albicans produced by high temperatures (39° C) in YEPD.

Figure 6. identify C. albicans
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