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Background: Candiduria presents as an increasingly common nosocomial infection,
which may involves urinary tract. Spectrum of disease is varying from asymptomatic
candiduria to clinical sepsis. Disease is most commonly caused by Candida albicans.
Odbjectives: The aim of the present study was to determine the frequency of candiduria
in children attending Abuzar Pediatrics Hospital.

Patients and Methods: Urine samples were collected from 402 patients attending to
the Abuzar Pediatrics Hospital, Ahvaz. 10ul of each urine sample was cultured on
CHROMagar Candida plates and incubated at 37°C. Ketoconazole, amphotericine B,
clotrimazole, fluconazole, miconazole and nystatin disks were used for determination
of susceptibility.

Results: In the present study, 402 patients with the age range <1-14 years were sampled
(59.2% males and 40.8% females). Prevalence of Candida among enrolled patients
was found to be 5.2% (71.4% males and 28.6% females). In our study C. albicans was
identified in 19 cases as the most common yeast followed by nine C. glzbrata and one
C. krusei. Utine cultures were yielded more than 10000 CFU/ml in 14.3% of the cases
followed by 600-10000 CFU/ml (28.5%) and 100-600 CFU/ml (57.2%). Antifungal
susceptibility testing revealed that only one isolate of C. glabrata and seven isolates of
C. albicans were resistant to nystatin and ketoconazole, respectively. However, all tested
isolates were resistance to fluconazole.

Conclusion: Asymptomatic candiduria is relatively more prevalent among children in
Ahvaz and the most common agent is C. albicans. In addition, isolated Candida species
were sensitive to use antifungals, with exception to fluconazole.

Implication for health policy/ practice/ research/ medical education:

Detection of Candida species in urine cultures from critically ill patients may be an additional important sign
for establishing diagnosis of invasive candidosis. In addition, evaluation of their antifungal susceptibility is
useful for choosing suitable treatment.
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1. Background

andiduria presents as an increasingly com-
C mon nosocomial infection, which may

involves urinary tract. Spectrum of dis-
ease is varying from asymptomatic candiduria to
clinical sepsis. Several reports showed that the
frequency of urinary tract infection (UTI) due to
yeasts has increased during the last decades (1-
4). Prolonged hospitalization, long stay in NICU,
urinary tract abnormality, immunocompromised
patients, antibacterial therapy with broad spec-
trum for long time and prophylaxis by antifungal
agents are presented as more important risk fac-
tors for UTT (5-8). Many of researchers believed
that candiduria is not a as marker for disseminat-
ed candidiasis (8,9). As a result, detection asymp-
tomatic candiduria from bladder and renal infec-
tion is problematic. Nevertheless, candiduria in
hospitalized patients in intensive cate unit (ICU)/
NICU can be a relevant marker for systemic can-
didiasis (3,10).

UTIs are among the most important infections
between children and are associated with high
morbidity (11). Candida species accounted for
5.5% of UTIs infections in children less than 12
year. In another study Candida albicans were recov-
ered from 97% of urine cultures in children (12).
Disease is most commonly caused by C. albicans.
However, during last decades an increase in non-
albicans species was also observed (4,6,8,13). C.
tropicalis, C. glabrata, C. parapsilosis, C. lusitaniae, C.
guilliermondii and C. krusei are non-albicans species
that cause candiduria (14-10).

The susceptibility range of Candida varies to
antifungal drugs. C. albicans are usually sensitive to
amphotericine B. However, several reports show
that non-albicans are more resistant to antifun-
gals, especially fluconazole (2,4,17,18). Yang et al.
(17) believe that differences in sensitivity Candida

species to antifungal are associated to geographi-
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cal distributions.

2. Objectives

There is a limited information in the literature
on the presentation of candiduria in children out-
patients/inpatients. The aim of the present study
was to determine the frequency of candiduria in
children attending Abuzar Pediatrics Hospital,
Ahvaz, Iran. In addition, susceptibility isolates was

also considered against several antifungal drugs.

3. Patients and Methods
3.1. Patients and sampling

In the present study, during six months (from
January 2010 to June 2011) urine samples were
collected from 402 children attending (inpa-
tients/outpatients) to the Abuzar Pediatrics
Hospital, Ahvaz. Urine samples were collated at
sterile urine bottles and urine bags (when neces-
sary). 10 ul of each urine sample was cultured
on CHROMagar Candida plates (CHROMagar
Candida®, France) and transferred immediately
to Medical Mycology Department, Ahvaz Jundis-
hapur University of Medical Sciences. All plates

were incubated at 37°C for maximum one week.

3.2. Yeasts identification

A direct smear from grown colony was pre-
pared and confirmed as yeast by microscopic
examinations. All yeast colonies were initially
identified based on color colony production on
CHROMagar Candida when compared with
standard color photographs, supplied by the
manufacturer as previously identified by authors
(13,19). Colonies that were green in color were
confirmed as C. albicans by the germ tube test,
morphology on cornmeal agar (Difco, USA) and
grow in 45-47°C. Pink colonies were confirmed
based on their morphology on cornmeal agar as

C. glabrata (small yeasts with budding cells with-
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out any pseudohyphae). C. krusei produced large
pinkish colonies on CHROMagar Candida and
its morphology on cornmeal agar was pseudohy-
phae with elongate blastoconidia similar to tree-
like dorm.

3.3. Susceptibility methods

In the present study disk diffusion methods
was used for susceptibility test (19,20). Sev-
eral antifungal, including ketoconazole (10 ug),
amphotericine B (20 ng), clotrimazole (50 ug),
fluconazole (100 pg), miconazole (10 ug) and
nystatin (100 U) disks (Liofilchem Bacteriology
Products, Italy) were used for determination of

susceptibility.

4. Results
4.1. Patients’ results

In the present study 402 inpatients with the
age range from less than one year old to 14 years
were sampled. 238 (59.2%) of patients were
male and 164 (40.8%) were female. In addition,
356 (88.6%) and 46 (11.4%) were inpatients and
outpatients, respectively. The age range sampled
patients was less than one year in 104 (25.9%),
1-5 years old in 193(48.0%), 6-10 years old in 87
(21.6%) and 11-14 years old in 18 (4.5%). In our
study, 21 (5.2%) of the patient urines were yielded
Candida species. 15 (71.4%) of positive patients
were male and the rest of them were female 6
(28.6%). In addition 16 (76.2%) of them were in-
patients and 5 (23.8%) were outpatients. The age
range positive patients were less than one year in
9 (42.9%), 1-5 years old in 5 (23.8%), 6-10 years
old in 3 (14.3%) and 11-14 years old in 4 (19.0%).

4.2. Culture results
In this study, C. albicans was confirmed in

19 (65.5%) cases as the most common Candida
species, followed by 9 (31.0%) C. glabrata, and 1

(3.5%) C. krusei. In addition, the results of colony
counts of urine cultures were more than 10000
CFU/ml in 3 (14.3%) of the cases followed by
600-10000 CFU/ml, (6, 28.5%) and 100-600
CFU/ml, 12 (57.2%). In the present, the mixture
of C. albicans and C. glabrata were observed in

eight urine samples.

4.3 Interpretive criteria for susceptibility of antifungals
Table 1, shows the interpretive criteria for the
used antifungal drugs, including fluconazole, ny-
statin, amphotericine B, ketoconazole, itracon-
azole and econazole (19-21). Antifungal suscep-
tibility testing revealed that none of the tested
isolates were resistant to amphotericine B. In the
present study, 61.9% and 38.1% of isolates were
dose dependent and sensitive to amphotericine
B, respectively (Table 2). In this work, 100% of
isolates of C. albicans were sensitive to nystatin,
whereas one isolate of C. glabrata was resistant to

antifungal and the rest were dose dependent.

Table 1. Interpretive criteria of susceptibility and re-

sistance of used antifungal disks

Antifungal drugs Zone diameter in mm

Amphotericine B >15 10-14 <9

Fluconazole >19 15-18 <14

Clotrimazole =20 19-12 <11

All tested isolates were sensitive or dose de-

pendent to both clotrimazole (66.7% sensitivity)
and miconazole (85.7% sensitivity) antifungals
drugs. In our study, 33.3% isolate were resistant

to ketoconazole and the rest were sensitive and
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Table 2. Susceptibility of isolates of Candida to antifungal drugs

Susceptibility  C. albicans

C. glabrata C. krusei Total

U

Figure 1. Several resistant colonies inside inhibition zone in C. glabrata

dose dependent to drug. All resistant isolates
were C. albicans (Table 2). Antifungal susceptibil-
ity testing revealed that all of the isolates of C. a/-

bicans and one isolate of C. krusei were resistant to

fluconazole. In addition, only three of nine iso-
lates of C. glabrata were sensitive to fluconazole.
These three isolates were also presented several

resistant colonies to fluconazole, inside inhibition
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zone (Figurel).

5. Discussion

Fungal UTI is one of the important factors
for mortality and morbidity in hospitals and it in-
cidence is increasing in all hospitalized patients
(all areas of medical and surgical practice). Sever-
al factors have contributed to this change includ-
ing; broad spectrum antibiotics therapy, cortico-
steroids agents, immunosuppressive drugs, use
indwelling catheters for urinary drainage, hema-
tologic malignancies, urinary tract abnormalities
and prematurity (8,12). Ahmadzadeh et al. (22)
reported a case of fungal UTT in an infant with
abnormality in urinary system. They have detect-
ed fungus ball of C. albicans in urine samples.

Talaat et al. (23) believed that long stay in
ICUs is an important risk factor for catheter-as-
sociated urinary tract infections. In addition, in a
study conducted by Robinson et al. (8), mortal-
ity rate due to candiduria in infants in the neo-
natal intensive care unit was significant (30%).
In our study, 76.2% of patients with candiduria
were hospitalized for several days. Many risk fac-
tors have been suggested to candiduria, such as
indwelling urinary catheter, surgical procedures
(5,15,16). However, we observed that antibiotic
therapy and male sex were more common in our
patients. In the present study the age range of the
most of the patients with candiduria (42.9%) was
less than 1 year.

Our results showed that 5.2% of specimens
yielded several species of Candida. These results
are compatible with other studies that have be-
lieved in typical general hospital 1-5% of all uri-
nary isolates are fungi (11,12, 24). However, this
rate was reported to be 15.7% in Al Benwan et
al. (25) report from Kuwait and 0.33% in Spahiu
and Hasbahta (26) report from Kosovo. Hollen-
bach (27) believed that the rate of candiduria in
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healthy people is as low as 0-0.3%. Candiduria
may be a result of contamination of the urine
samples, urinary tract colonization or indicative
of invasive UTT (8). Probably, for these reasons,
physicians have several responses to the finding
of yeast in the urine samples. However, several
investigators believed that Candida infections are
an emerging problem in pediatrics (24). Outcome
of candiduria in patients with generally healthy
is little. However, in high-risk patients, should be
carefully evaluated for disseminated infection.

Several reports showed that the distribution of
Candida species in candiduria varies. The main iso-
lated species from candiduria in type II diabetes
mellitus patients was C. glabrata (48%) followed
by C. albicans (35%0) (28). Whereas, C. albicans was
the most common pathogen in neonate patients
with candiduria followed by C. parapsilosis (10). In
other study, C. albicans was responsible for 97%
of positive cultures in children (12). Previously,
we have reported the frequency of candiduria
in 16.5% of hospitalized patients in two general
hospitals in Ahvaz with the most common agent
of C. albicans (29).

Management of candiduria remains contro-
versial. Some of the clinicians have believed that
the presence of Candida spp. in urine samples is
marked as harmless colonization, or lower tract
infection. On the other hand, candiduria is well
known as an important risk factor for invasive
candidiasis with considerable morbidity and mor-
tality (28). Clinically two important antifungals,
amphotericine B and fluconazole were used for
the treatment candiduria in patients (27,30).

There are a few reports about in vitro assess-
ment of antifungal activity candiduria agents. In a
study conducted by Manzano-Gayosso et al. (28)
several species of Candida, isolated from candi-
duria were tested against some antifungal drugs.

They have shown that amphotericine B, and ke-
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toconazole have less activity against C. glabrata
isolates, whereas fluconazole presented higher
activity (28). In addition, Chen et al. reported that
all candiduria isolates were susceptible to flucon-
azole, and amphotericin (31). Our study shows
that all isolates of C. albicans, C. krusei and C. gla-
brata were resistant to fluconazole, with the ex-
ception of three isolates of C. glabrata that were
sensitive to fluconazole. These three isolates
were also presented several resistant colonies in-
side inhibition zone (Figure 1). Although all iso-
lates were sensitive to amphotericine B, clotrima-
zole and miconazole, however one isolate of C.
glabrata and seven isolates of C. albicans were re-
sistant to nystatin and ketoconazole, respectively.
As shown in table 2 the frequency of sensitiv-
ity to clotrimazole and miconazole among tested
isolates were 66.7% and 85.7%, respectively. Toll
et al. (32) reported that intravesicular administra-
tion of clotrimazole solution treated fungal cysti-

tis in a cat.

6. Conclusions

In conclusion, asymptomatic candiduria is rel-
atively more prevalent among children in Ahvaz
and the most common agent is C. a/bicans. In ad-
dition, isolated Candida species were sensitive to

used antifungals with exception to fluconazole.
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