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Fungal UTI is one of the important factor in mortality and morbidity in hospitalised patients
especially in paediatric population. Our study was aimed to report the prevalence of Candida spp.
amongst suspected cases of fungal UTI and determine its antifungal susceptibility profile. A total of
63 (31.5%) Candida spp. were isolated out of 200 urine specimens collected from pediatric patients.
In our study, Non-albicans Candida species (57.14%) were the predominant isolates compared to
Candida albicans (42.86%). Non-albicans Candida demonstrated high resistance to azoles.
Therefore, it can be concluded that non-albicans Candida species has emerged as an important cause
of urinary tract infections. Their isolation from clinical specimen can no longer be ignored as a
nonpathogenic isolate nor can it be dismissed as a contaminant, since Candiduria may even be a
marker of disseminated candidiasis.
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INTRODUCTION

Fungal UTI has become an important nosocomial infection
over the past decades amongst hospitalized patients especially
in paediatric population. Spectrum of disease varies from
asymptomatic candiduria to clinical sepsis. The diagnosis of
UTI is often missed in infants and young children, as urinary
symptoms are minimal and often non-specific. In neonates,
UTI is usually a part of septicemia and presents with fever,
vomiting, lethargy, jaundice and seizures. Multiple risk factors
like prolonged hospitalisation, broad spectrum antibiotic
therapy, use of indwelling catheters, total parenteral nutrition,
renal and urinary tract abnormalities and prematurity have all
contributed for candida infection (Da Silva, 2007; Saha et al.,
2008). In India the situation is compounded by the presence of
severe malnutrition in children which is responsible for
considerable susceptibility to infections. Candiduria serves as
an important predictor of candidemia in critically sick children
which is the much more serious condition where Candida
species breaches the mucosal membrane and enters the blood
stream to disseminate to multiple organ system. In infants and
children the clinical manifestation depends on the sites
involved. Thus, frequent monitoring for colonization may help
in predicting subsequent Candida infection in critically ill
children in PICU.

*Corresponding author: Rawat Y.,
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This offers opportunity for interventions such as prophylactic
antifungal therapy to prevent candidemia and reduce the cost
of ICU care. Recent epidemiological studies have indicated
towards a mycological shift, and while C. albicans still
remains the most common fungal isolate, its incidence has
declined with increase in the frequency of other non-candida
albicans species (Kojic, 2004; Chandra et al., 2001; Colombo
et al., 2003). Resistance to azoles amongst Candida species
continues to increase and is a matter of great concern as this is
the most commonly used empirical therapy for suspected
fungal UTIs. The susceptibility of Candida species to
frequently used antifungal drugs differ in various degrees. It
has been reported that non-albicans species, C. glabrata, C.
tropicalis, C. krusei, C. parapsilosis and C. lusitaniae have
had higher resistance rates against fluconazole than C. albicans
(Al-Abeid, 2004). C. krusei is one of the rare isolates of
candiduria that is intrinsically resistant to fluconazole (Quindos
et al., 1999). Hence species level identification of Candida and
their antifungal susceptibility pattern will help in accurate
treatment of candiduria. However, the management of
candiduria remains controversial. 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
mortality (Manzano-Goyosso). The purpose of this study was
to isolate and speciate candida species from urine of pediatric
patients and to evaluate their antifungal drug resistance pattern
to currently used antifungal therapeutic agents.
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MATERIAL AND METHODS

This study was conducted in the Department of Microbiology
at Dr. Ram Manohar Lohia Hospital, New Delhi from
November’2015 to March’2017. Pediatric patients (age < 16
years) were included in this study. Minimum of 200 urine
samples were collected from Department of Pediatrics
(WARDS/PICU/NICU) from suspected cases of fungal UTL
Patients with bacterial UTI or Candida species isolated in a
mixture from urine culture or who were on antifungal therapy
or completed antifungal therapy 1 week prior to the sample
collection were excluded from this study. Wet mount
preparations were examined for budding yeast cells and pus
cells and culture was performed on Sabouraud’s Dextrose Agar
(SDA), Blood agar (5%SBA) and Mac Conkey agar plate. The
plates were incubated aerobically at 37°C for 24-48 hours. A
colony count of >10° CFU/ml in pure culture was taken as
significant.  Further, characterization were done for
identification of species based on colony morphology and
germ tube test. Germ tube test was used to differentiate
Candida albicans from other Candida species. Other tests
performed were colour appearance on CHROM agar medium,
morphology on corn meal agar, biochemical properties in
sugar assimilation test. Two consecutive urine samples positive
for yeast cells and culturing the same candida species was
considered as causing UTI and the risk factors like prolonged
hospitalization, broad spectrum antibiotics, catheterization,
immunosuppression etc. were assessed in such patients.
Antifungal susceptibility testing was done by disc diffusion
method as per CLSI guidelines (M44-A2) for the antifungals
fluconazole (25ng) and voriconazole (lpg) (HiMedia
laboratories Pvt. Ltd, Mumbai). Minimum Inhibitory
Concentration (MIC) for antifungals were further determined
using E- test method (HiMedia laboratories Pvt. Ltd, Mumbai).
All freshly prepared medias were tested using quality control
strains ATCC 90028 (Candida albicans), ATCC 13803 (C.
tropicalis), and ATCC 6258 (C. krusei). The data was entered
in MS EXCEL spreadsheet and analysis was done using
Statistical Package for Social Sciences (SPSS) version 21.0.

RESULTS

In our study, the isolation of Candida species amongst 200
pediatric patients suspected of fungal UTI was found to be 63
(31.50%). Candiduria was predominant amongst males
(66.67%) compared to females (33.33%). The age range for
most of the patients affected with candiduria was found to be
less than 1 year (61.91%) followed by 1 — 6 yrs (20.63%), 6 -
12 yrs (11.11%) and 12 — 16 yrs (6.35%) (Table 1). Maximum
cases of candiduria were isolated from ICUs (38.46% NICU
and 28.75% PICU) compared to wards (27.27%) (Table 2). In
the present study, non albicans candida species has emerged
as the predominant pathogen accounted for 57.14% while
Candida albicans was 42.86% (Table 3). Amongst non-
albicans Candida species most common isolate was C.
tropicalis (31.75%), followed by C.parapsilosis (11.11%), C.
krusei (9.52%) and C.glabrata (4.76%) respectively (Fig. 1).
All the 63 (100%) Candida isolates were found to be
susceptible to Voriconazole whereas susceptibility to
Fluconazole was found in 46 (73.02%) Candida isolates. C.
albicans were found to be susceptible to Fluconazole in 24
(88.89%) out of the 27 isolates however 2 isolates were
resistant and 1 isolate was found to be having dose dependant
susceptibility. In C. tropicalis, 15 (75.5%) out of the 20

isolates were found to be susceptible to Fluconazole and
remaining 5 (25%) were resistant. All the 7 isolates of C.
parapsilosis were susceptible to Fluconazole. None of the
isolates of C. krusei and C. glabrata were found susceptible to
Fluconazole (Table 4). The MIC of Voriconazole was found
within susceptible range for all isolates of Candida species.
The MIC of Fluconazole was found to be within the
susceptible range for 46 out of 63 Candida isolates. The
isolates having MIC within the susceptible range constituted
24 out of 27 isolates of C. albicans,15 out of 20 isolates of C.
tropicalis and all the 7 isolates of C. parapsilosis were
susceptible. All isolates of C. krusei (6) and C. glabrata (3)
were found to be resistant to Fluconazole. In our study, the
mean MIC of Fluconazole was found to be higher in non-
albicans (0.5 £ 0.28 pg/ml) as compared to C.albicans (0.42 +
0.22 pg/ml). (Table 5)

DISCUSSION

It has been reported that 11 to 52% of nosocomial urinary tract
infections (UTIs) are caused by Candida spp (Febre, 1999;
Weinstein et al., 2001; Richards; Brindha, 2011; Pourakbari,
2012; Bouza, 2001). In the present study, the isolation rate of
Candida species was found to be 31.50% which is much
higher than the study done by Seifi Z et al. (5.2%) and
Gholamipour et al. (4.3%) in Iran.””***’ However, a study
performed in Kuwait and Brazil reported an isolation rate of
15.7% and 22% (Al Benwan et al., 2010; Fidel, 1999).
Although females have higher risk for developing candiduria,
In our study, Candida was isolated more commonly in males
(66.67% ) compared to females (33.3 %). This finding is in
concordance with the study conducted by Seifi Z et al,
Malhotra et al and jain et al. where 71.4%, 58.3% and 68% of
Candida was isolated in males and 28.6%, 41.7% and 32% in
females (Seifi, 2013; Robinson, 2009; Malhotra, 2014).The
age range for most of the patients affected with candiduria was
found to be less than 1 year.

In our study, majority of children with candiduria were
hospitalized in ICU’s { PICU (28.75%) and NICU (38.46%)}
while (27.27%) isolates were from childrens admitted in
wards. This is due to the fact that ICU patients are critically ill,
immunocompromised and are mostly catheterised which are
important risk factors for candiduria, leading further to
candidaemia. Also the ICU patients receive multiple broad
spectrum antimicrobial agents which further increase the
prevalence of candiduria in ICUs (Sobel, 2001). Historically,
C. albicans accounts for 70-80 % of clinical isolates, while
other non-candida albicans species occur rarely. However, in
the last few decades the prevalence of non-candida albicans
Candida (NCAC) species have increased significantly
(Manzano-Goyosso, 2000; Harris, 1999; Kauffman, 2000;
Ruan, 2008). In our study, Non-albicans Candida species
(57.14%) were the predominant isolates compared to Candida
albicans (42.86%). Amongst non-albicans Candida species
most common isolate were C. tropicalis (31.75%), followed by
C.parapsilosis (11.11%), C. krusei (9.52%) and C.glabrata
(4.76%) respectively This increased involvement of NCAC
species may be due to improvements in the diagnostic
methods, such as the use of differential agars(CHROMagar
etc.) as well as the introduction of molecular techniques. This
changing trends towards NCAC species has also been reported
by other authors too (Yashavanth et al., 2013;



8610

International Journal of Current Research, Vol. 11, Issue, 12, pp.8608-8612, December, 2019

Table 1. Age distribution amongst isolates wrt gender

Age distribution Gender Total
FEMALE MALE

1)>0-1 month 9 (30%) 21 (70%) 30 (100.00%)
2) >1month-12 months 3(33.33%) 6 (66.67%) 9 (100.00%)
3) >1-6 years 3 (23.08%) 10 (76.92%) 13 (100.00%)
4) >6-12 years 2 (28.57%) 5(71.43%) 7 (100.00%)
5) >12-16 years 4 (100%) 0 (0%) 4 (100.00%)
Total 21 (33.33%) 42 (66.67%) 63 (100.00%)

Table 2. ICU/ Ward wise distribution of Candiduria patients

Pediatric units

No Growth

Patient with candiduria

Total

NICU 40 (61.54%) 25 (38.46%) 65 (100.00%)
PICU 57 (71.25%) 23 (28.75%) 80 (100.00%)
WARD 40 (72.73%) 15 (27.27%) 55 (100.00%)
Total 137 (68.50%) 63 (31.50%) 200 (100.00%)
Table 3. Species distribution
Species Number of isolates Percentage
C. albicans 27 42.86%
Non albicans candida 20 57.14%
Total 63 100%
Table 4. Antifungal susceptibility pattern of Candida isolates
Isolate Voriconazole Fluconazole Total
R S R S
C.albicans 0 (0%) 27 (100.00%) 2 (7.41%) 24 (88.89%) 27*(100.00%)
C.glabrata 0 (0%) 3 (100.00%) 3 (100.00%) 0 (0.00%) 3 (100.00%)
C krusei 0 (0%) 6 (100.00%) 6 (100.00%) 0 (0.00%) 6 (100.00%)
C.parapsilosis 0 (0%) 7 (100.00%) 0 (0.00%) 7 (100.00%) 7 (100.00%)
C.tropicalis 0 (0%) 20 (100.00%) 5(25.00%) 15 (75.00%) 20(100.00%)
Total 63 (100.00%) 16 (25.40%) 46 (73.02%) 63(100.00%)

R — Resistant S — Sensitive * 1 (3.70%) isolate of C. albicans was found to be having dose dependant susceptibility to Fluconazole.

Table 5. Mean MIC of Voriconazole & Fluconazole for Non albicans Candida (NAC) & C. albicans (For susceptible isolates)

NAC C. albicans
MIC-F (in pg/ml)
Sample size 22 24
Mean + Sd* 0.5+0.28 0.42+0.22
Median 0.44 0.38
Min-Max 0.09-1 0.12-1
MIC-V (in pg/ml)
Sample size 36 27
Mean + Sd 0224022 0.11+£0.16
Median 0.12 0.06
Min-Max 0.02-0.75 0.03-0.75

* The mean MIC of Fluconazole was found to be higher in non-albicans Candida as compared to C. albicans.

albicans C tropicalis

C.perapsilcsis

. krusei

L
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Figure 1.
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Paul et al., 2017; Kobayashi et al., 2004). There is also
inherently higher level of antifungal drug resistance reported
amongst NCAC species compared with C. albicans (Kauffman
et al., 2000). This changing trends in the actiopathogenesis of
urinary tract infections and considerable increase in number of
non- albicans Candida species is a matter of concern
(Ochipinti, 1994). Resistance to azoles amongst Candida
species continues to increase and is a matter of great concern
as this is the most commonly used empirical therapy for
suspected fungal UTIs. The susceptibility of Candida species
to frequently used antifungal drugs differ in various degrees. It
has been reported that non-albicans species, C. glabrata, C.
tropicalis, C. krusei, C. parapsilosis and C. lusitaniae have
had higher resistance rates against fluconazole than C. albicans
(Al-Abeid, 2004). C. krusei is one of the rare isolates of
candiduria that is intrinsically resistant to fluconazole (Quindos
et al., 1999). Hence species level identification of Candida and
their antifungal susceptibility pattern will help in accurate
treatment of candiduria. However, the management of
candiduria remains controversial. Some of the clinicians
believe 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
mortality (Manzano-Goyosso, 2008). Clinically two important
antifungals, amphotericin B and fluconazole have been used
for the treatment of candiduria in patients (Kauffman, 2000;
Hollenbach, 2008).

In our study, all the 63 (100%) Candida isolates were found to
be susceptible to Voriconazole. Susceptibility to Fluconazole
was found in 46 (73.02%) Candida isolates whereas 25.40%
(16) of Candida isolates were resistance to fluconazole. This is
comparable to the study reported by Mahmoudabadi A et al.
which showed 21.9% resistance to fluconazole. Resistance to
fluconazole was also observed in various studies (Seifi, 2013,
de Freitas, 2014 and Mishra, 2014). Out of 16 resistant isolates
7.41% (2) were C. albicans and 38.89% (14) were non-
albicans. This finding can be explained by the fact that NCAC
species are more resistant to antifungal drugs compared to C.
albicans. Among non-albicans C. krusei and C. glabrata
constituted 6 and 3 isolates respectively. All of them was
found to be resistant to fluconazole as they are innately
resistant to fluconazole (Arikan, 2007). In our study, the mean
MIC of fluconazole was found to be higher in non-albicans
(0.5 +£ 0.28 pg/ml) as compared to C.albicans (0.42 = 0.22
pg/ml). In our study reduced susceptibility as well as frank
resistance to fluconazole is observed and is an issue of crucial
importance in premature or immunocompromised patients with
serious infections. Fluconazole is a first choice drug for
treatment because of high concentration of active drug attained
in urine, cost effectiveness, safety and better tolerance. Hence
antifungal susceptibility testing by automated or manually with
disc diffusion, E-test or broth dilution method is a promising
tool for predicting the efficacy of a given antifungal agent. In
our study similar results for sensitivity were obtained both by
E-test and disc diffusion.

Conclusion

NAC spp. have emerged as an important cause of urinary tract
infections. Its isolation from clinical specimens can no longer
be ignored as non-pathogenic isolate nor can it be dismissed as
a contaminant. Proper surveillance of these fungal pathogens is
important to improve quality of care in tertiary care setting.

Candiduria is an increasingly difficult problem for clinicians to
recognize and manage especially in infants as they do not
present with typical symptoms of UTI. Candiduria may lead to
disseminated candidiasis especially hospitalized patients in
ICUs, as they are immunocompromised, catheterized and on
prolonged antibiotics. It is important that the specific species
responsible for symptomatic infection is identified because
non-albicans Candida are more resistant to commonly used
antifungals and also few species are intrinsically resistant to
fluconazole. Since our study indicates the upcoming resistance
of Candida species to the antifungal agents in use, hence it is
of utmost importance not only to identify Candida up to
species level but also to determine its antifungal susceptibility
pattern in wake of azole being used for empirical therapy.
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