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Background: A broad variety of fungi, especially Candida species, are becoming increasingly common causes of urinary tract infections
in hospital settings.

Objectives: The current cross-sectional descriptive study aimed to determine the causative agents, risk factors and incidence rate of
candiduria in critically ill patients, hospitalized in intensive care units (ICUs) of four Iranian hospitals.

Patients and Methods: A total of 155 children and adult patients, admitted to ICUs of the four university educational hospitals, who
demonstrated Candida-positive urine cultures, were examined. Samples were processed via mycological procedures by direct microscopy
and culture.

Results: Candiduria was confirmed in 50 (32.26 %) patients and Candida albicans was the most frequently isolated species representing
60.0% of isolates, followed by 14.0% C. glabrata, 12.0% C. parapsilosis, 10.0% C. krusei,and 4.0% C. tropicalis. Most patients were female (58%) with
amean age of 46.7 years old. Generally,39.7% and 62% of adults and children showed candiduria, respectively. The commonest predisposing
factors were antibiotic therapy (98.0%), urinary catheterization (92.0%), corticotherapy (84.0%), being female (42.6 %), use of feeding tube
(56%),and extended hospitalization, respectively.

Conclusions: The high frequency of candiduria in ICU patients can be decreased by shortening the duration of urinary catheterization,

avoiding extra antibiotics and corticosteroids, as well as controlling the predisposing factors and underlying conditions.
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1. Background

Fungi are one of the common pathogens causing noso-
comial infections. Among hospital wards, intensive care
unit (ICU) has the highest incidence of nosocomial infec-
tions (1). Numerous patients are hospitalized every day;,
some of whom require urinary catheterization. Urinary
tract infections (UTIs) are serious and common compli-
cations in hospitalized critically ill patients, represent-
ing about 30-40% of nosocomial infections (2). Urinary
catheter has been one of the most important UTI causing
factors (1, 3). The longer the catheter remains, the higher
content of infectious organisms appear in urine (1). Hau-
er et al. upon conducting a study of hospital acquired
infections in hospital ICUs in Germany introduced pneu-
monia as the most common hospital acquired infection,
with UTI and septicemia coming in the second and third
places, respectively (4). In a study on prevalence of infec-
tions in European ICUs, UTI was the third most common
infection (18%) in hospitalized patients (5). Long ICU stay,
age over 65, being a female and antibiotic consumption
have been effective factors in acquiring candiduria (6).
Furthermore, fungal UTIs of hospitalized patients, espe-
cially with Candida spp., have increased during the past

decade. However, there are no definite criteria to differen-
tiate colonization from UTI caused by Candida spp. (1). The
practices of American physicians upon positive urinary
cultures for Candida spp. have been investigated. they
started antifungal treatment based on positive urinary
cultures in most of the cases (60.2%); the treatment was
based on a single positive culture without any document
to confirm the infection or risk for Candida invasion (7).
According to a study on epidemiology of UTIs, increase
of these infections resulted in longer hospital stay and
increased hospital charges (8).

In Iran, ability of Candida species in biofilm formation
on urinary catheters of ICU patients has been assessed
(9). In another study, antifungal susceptibilities of 93
species of yeasts and yeast-like organisms isolated from
urine samples of patients with candiduria were evaluat-
ed (10). Furthermore, the incidence of candiduria in criti-
cally ill children and adults has been considered by some
researchers (10-12).

2. Objectives

This comprehensive multicenter and clinico-epide-
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miological study aimed to determine the incidence,
predisposing factors, and microbiological characteris-
tics of etiological agents involved in nosocomial candi-
duria, associated with indwelling urinary catheters in
critically ill adults and children admitted to four differ-
ent ICUs in Qazvin, Iran.

3. Patients and Methods

This descriptive analytical study was run for three
months between November 2008 to January 2009 on
155 adults and children, consecutively admitted to the
ICUs of four educational hospitals, including General,
Women’s, Surgery, and Children's hospitals of Qazvin
University of Medical Sciences and Health Services (the
contributing centers are listed under the acknowledge-
ments section). For all the enrolled patients, informa-
tion including demographic features (age and gender),
presence of risk factors (catheterization and treatment
with antibiotics, corticosteroids, and antifungal drugs),
underlying diseases (diabetes, anemia and feeding tube
infection) as well as concomitant infections was gathered
through questionnaires.

All the patients who underwent urethral catheteriza-
tion, had negative urine cultures at the time of admis-
sion, showed positive yeast urine cultures 72 hours after
the insertion of urinary catheter, and had fever above
38°C and pyuria were investigated in this study. The ex-
clusion criteria were patients who were immune-sup-
pressed and neutropenic, had fungal infections at the
hospital admission, catheterized patients with positive
fungal urine cultures at the admission time, less than 24
hours of hospitalization, and those with indwelling uri-
nary catheters with undefined dates of insertion. Out of
the four surveyed hospitals, one was general medical and
the rest were specialized, including obstetrics and gyne-
cology, surgical and emergency, and children's hospitals.

In all patients, the initial urine sample was obtained on
admission to the ICU, three days after the hospitalization,
and routine urine cultures were carried out once a week
thereafter. The extra samples were obtained upon discre-
tion of the attending physician, if needed. These evalu-
ations were continued daily until the patient's catheter
was detached, she/he was discharged from the ICU, or
until the patient died.

In this study, the urine samples were mainly obtained
from catheters, and in 22.2% of children, it was taken
through suprapubic aspiration. The urine specimens
were examined promptly by direct microscopy and
culture. Direct microscopic examinations of urine
specimens were carried out by KOH and Gram/Geimsa
staining. Presence of yeast cells with budding cells and
pseudohyphae were identifying features of positive
smears. The yeast fungi, observed on direct microscopy
of urine samples, were quantitated by streaking of a loop-
ful of undiluted urine across a Sabouraud dextrose agar
(BioMerieux, Marcy-1, Etoile, France) with chlorampheni-

col (SC) culture medium. The degree of growth was also
estimated after overnight incubation at 37°C and count-
ing the number of fungal colonies. Candiduria was de-
fined as presence of > 10° colony forming units (cfu) of
Candida spp. per milliliter of urine specimen, collected at
least 72 hours after hospital admission.

Candida species were differentiated based on chlamydo-
spore production on corn meal agar with Tween 80 (Hardy
Diagnostics, Santa Maria, California, USA) and on chla-
mydospore agar (Difco). They were identified using colony
color on CHROMagar Candida medium (Becton Dickinson,
Sparks, MD, USA) and confirmed by API 20C AUX identifica-
tion kit system (Byomerieux, Lyon, France) (1, 6).

3.1. Statistical Analysis

Statistical analyses were performed using SPSS version
9.0 (SPSS Inc., Chicago, Illinois). Quantitative variables
were expressed as mean and standard deviation (SD) and
qualitative variables as the percentage of distribution
for each category. Categorical variables were compared
using the chi-square or Fisher’s exact tests. The t-test or
the Mann-Whitney U test was used for comparison of nor-
mally and non-normally distributed variables, respec-
tively. The results were considered significant if P < 0.05.

4. Results

A total of 155 hospitalized patients met the inclusion
criteria. Out of 50 patients with UTI, 58% were female
with a mean age of 46.7 years old. The age ranged from
three months to 81 years old, with a mean of 54.5 (Table
1). Among 155 hospitalized patients, 29 (18.7%) were chil-
dren, of which 62% had Candida-positive urine cultures.
Patients who had positive urine cultures (at least 10° CFU/
mL) for Candida species three days after the insertion of
indwelling urinary catheters were considered as the ones
with candiduria and the risk factors were analyzed in
these patients. The urine samples of adults were obtained
from catheters, and in children, they were taken through
suprapubic aspiration.

Candiduria was recovered in 50 (32.26%) patients, and
in one or more urine samples, five different Candida spe-
cies were isolated during the ICU stay. Patients with can-
diduria had a mean + SD age of 47.2 + 13.2 years old. The
frequency was higher among women (58%) with a mean
age of 46.7 years old. Candida albicans was the most fre-
quently isolated species representing 60.0% of isolates,
followed by 7 (14.0%) C. glabrata, 6 (12.0%) C. parapsilosis,
5(10.0%) C. krusei, and 2 (4.0%) C. tropicalis. The common-
est predisposing factors, significantly associated with re-
covery of Candida spp. in urine, were antibiotic therapy
(98.0%), urethral catheterization (92.0%), corticotherapy
(84.0%), being female (42.6 %), use of feeding tube (56%)
and extended hospitalization, respectively. The common-
est concurrent exposures in patients with candiduria
were antibiotic therapy and urethral catheterization.

In this study, only 6 (10%) out of 50 candiduria cases
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were associated with diabetes mellitus. Different non-
albicans Candida. (excluding C. albicans) in one urinary
sample were only isolated in four cases. In two cases, the
initial strains of C. albicans were substituted by C. tropi-
calis in consequent weeks, and in two other cases, coex-
istence of C. albicans and C. krusei was observed. In 3 (6%)
cases, isolation of Candida species in urine cultures was
accompanied by isolation of Escherichia coli.

Moreover, a significant difference (P = 0.001) was ob-
served between candiduria, female sex, and corticoste-
roids consumption; but, no significant difference was
found between candiduria and diabetes mellitus. Candi-
duria was frequently associated with antibiotic usage (P=
0.002) and urinary catheter (P=0.025). Moreover, regard-
ing the use of feeding tube, a significant difference was
observed between patients with and without candiduria
admitted to the ICUs (56% vs. 37%, P= 0.027) (Table 1).

The underlying diseases were classified as medical, sur-
gical, and trauma in 48%, 20%, and 20% of the patients, re-
spectively. The average length of ICU stay was 11 days with
a standard deviation of seven days. Patients with candi-
duria compared with those without candiduria showed

no significantly higher ICU mortality rate (34% vs. 27.6%,
P = 0.252). Anemia, also as an underlying condition, was
present in 41.9% of patients and there was no significant
difference between patients with and without funguria.

5. Discussion

This was the first large multicenter clinico-epidemiolog-
ical study focusing on 155 patients hospitalized in ICUs
of Qazvin province educational hospitals, who inflicted
with candiduria. Several reports indicated that nosoco-
mial UTIs frequently encountered in patients admitted
to ICUs (1, 6, 8, 9, 11, 12). The incidence of candiduria has
significantly increased among ICU patients, especially in
those with indwelling urinary catheters (1). Candiduria
was seen in 32.26% of ICU patients in this study. Reports
from several countries indicate that candiduria is an in-
creasing imperative problem among patients admitted
to ICUs and may lead to invasive candidiasis, especially in
those with critical conditions (6, 8, 13-15).

The high incidence of funguria in Iranian ICU patients
should be considered as very critical (9-12). According to

Table 1. Information on Demographics, Underlying Conditions and Risk Factors Associated With Critically Ill Patients With Candi-

duria ®P
Variable Candida Spp. in Urine
Positive (No.=50) Negative (No.=105) Pvalue
Sex
Male 21(24.1%) 66 (75.9%) <0.001
Female 29 (42.6 %) 39 (57.4%) <0.015
Age,y, mean + SD 472+13.2 52+11.6 <0.656
Number of adults 32 (25.4%) 94 (74.6%) <0.001
Number of children 18 (62%) 11(37.9%) <0.001
ICU stay, d, mean + SD n+7 23.1£9.6 <0.001
Diagnosis at the time of ICU admission®
Medical diagnosis 24 (48%) 47(44.8%) <0.158
Surgical diagnosis 10 (20%) 25(23.8%) <0.456
Trauma 10 (20%) 20 (19%) <0.510
Ischemic heart disease 6 (12%) 9 (8.6%) <0.536
Hematological diagnosis 2 (4%) 4(3.8%) <0.931
ICU mortality rate 17 (34%) 29 (27.6%) <0.252
Risk factors and underlying conditions
Antibiotic consumption 49 (98%) 83(79%) <0.002
Corticosteroid consumption 42 (84%) 51(48.6%) <0.000
Urinary catheterization 46 (92%) 81(77.1%) <0.025
Antifungal consumption 2(4%) 3(2.9%) 0.704
Anemia 23 (46%) 42 (40%) 0.225
Feeding tube usage 28 (56%) 39 (37%) <0.027
Insulin-dependent diabetes mellitus 5(10%) 20 (19.1%) 0.628

2 Abbreviation: ICU, intensive care unit.
Some patients were in more than one category
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Nassoura et al. (1993) presence of Candiduria in high risk
patients might be indicative of UTI or systemic infection
(16). UTIs are common problems of critical diseases which
lead to increased patients’ morbidity, but not mortality
(8). There is still a controversy over the mortal effect of
candiduria in critically ill patients. Although a large body
of literature suggests that ICU-acquired UTIs are associ-
ated with increased patients’ morbidity rates, they gen-
erally do not appear to individually increase the risk for
death. In this study among the four surveyed ICUs in Iran,
patients with candiduria compared with those without
candiduria did not show significantly higher mortality
rates (34 vs. 27.6%, P = 0.252). These results were compara-
ble with that reported by Bagshaw and Laupland (8), but
in contrast with a study carried out by the EPCAN study
group, in which significant differences were found in ICU
mortality rates in 70 surveyed Spanish hospitals (6). An-
other study in Argentina also showed an increased risk
for death related to increase of UTI in patients admitted
to ICUs (13).

From an etiological standpoint, the most frequent fun-
gal pathogens encountered have been C. albicans and
non-albicans Candida species (8). Currently, 10-15% of UTIs
are caused by Candida species (1, 6). A great majority of
fungal UTIs are caused by Candida species and the most
frequent organism is C. albicans, followed by C. glabrata,
C. tropicalis, and C. krusei (12, 16, 17). During the last de-
cades, the worldwide increase in the incidence of non-
albicans Candida spp. with highly variable susceptibility
to fluconazole has been of special concern among criti-
cally ill patients. Specific identification of Candida spp.
in patients with candiduria provides important help in
treatment selection, since C. glabrata, C. krusei, C. tropica-
lis, and C. parapsilosis may be less sensitive and naturally
resistant to certain antifungal drugs like fluconazole (18,
19). Furthermore, the antifungal susceptibility test on
some Candida species isolated from Iranian patients with
candiduria has revealed significant resistance against
ketoconazole and fluconazole (10). In the present study;,
Candida spp. were the most implicated agents and C. al-
bicans outnumbered all other species, accounting for
60.0%. Predominance of C. albicans in our finding was in
conformity with some other reports (6, 8, 1215, 17, 20, 21).
In a large multicenter surveillance study carried out by
Kauffman et al. C. albicans was the commonest etiologi-
cal agent (51.8%) of funguria in the United States (22). The
prevalence of non-albicans Candida species as the etio-
logical causes of fungal UTI has significantly increased
over the past decade (1, 6). In our study, non-albicans Can-
dida was recovered in 20 (40%) cases and C. glabrata was
the most common species isolated after C. albicans. Fur-
thermore, isolation of C. glabrata as the second most fre-
quently recovered yeast in our patients with candiduria
was comparable with what Alvarez et al. found in a large
majority of surveyed Spanish hospitals (6). Our findings
were also in concordance with an Iranian study on 744
urine samples (12) and a Brazilian study conducted on

urine samples from 153 ICU patients (15). In fact, reports
have indicated that the capacity of C. glabrata isolates for
biofilm formation may be a potential virulence factor re-
sponsible for catheter-related candidemia in ICU patients
(15, 23).

Due to the capacity of C. parapsilosis family for biofilm
formation, they have emerged as main opportunistic
and nosocomial pathogens (23,24). This may relate to the
ability to adhere to skin, plastic,and multiply insolutions
containing glucose. Interestingly, 60% of the C. parapsi-
losis isolated in our study were obtained from patients
with diabetes mellitus (23, 24). In addition, it is not all
members of the C. parapsilosis family can be virulent, and
between them, C. metapsilosis is an environmental organ-
ism, rarely isolated from clinical samples (23). In spite of
the importance of C. parapsilosis differentiation in clini-
cal studies carried out on UTIs, it was not investigated
in the current survey. C. tropicalis, similar to some other
studies (6,14, 15), had the lowest frequency. Furthermore,
in two candiduria cases, initial strains of C. albicans were
substituted by C. tropicalis in consequent weeks, possibly
due to its antifungal resistance.

Antibiotic therapy is one of the most important risk
factors contributed to nosocomial Candida spp. coloni-
zations/infections by suppressing endogenous bacterial
flora and decrease of nonbacterial emerging flora, main-
ly in colorectal tract and in areas close to the ureteral
meatus (1, 6). In the current study, antibiotic therapy was
the principal (98.0%) predisposing factor and a total of
48 patients (out of 50) used broad-spectrum antibiotics.
In support of our study, other researchers from different
countries especially Iran concluded that broad-spectrum
antibiotic therapy can be one of the most important
predisposing factors for development of candiduria in
patients admitted to ICUs (1, 6, 8, 12, 25, 26). Nonetheless,
some other studies found greater prevalence of this fac-
tor and showed that all critically ill patients with nosoco-
mial candiduria had received antibiotics (15, 27).

In recent years, presence of UTIs in patients admitted
to ICUs and requiring prolonged urinary catheterization
has increased and Candida spp. have been the causative
agents of 10-15% of these infections (1, 6, 26). Nonetheless,
a large body of literature suggests that indwelling uri-
nary catheter has been one of the most imperative risk
factor contributing to the overgrowth of Candida spp.
and development of candiduria in ICU patients (1, 6, 22,
27, 28). In our study, urinary catheterization was the sec-
ond common predisposing factor (92.0%) among Iranian
patients admitted to ICUs. This was comparable with the
results of Passos et al. who also reported using urinary
catheters in 92.6% of ICU patients with candiduria (15).
This observation was also documented by Richards et al.
indicating that more than 95% of all UTIs occurred in the
USA were related to indwelling urinary catheters (28). In
accordance with our study, most studies identified that
extended ICU stay may increase the risk for ICU-acquired
UTIs (6, 8,13, 26). In contrast, the recently achieved results
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in educational hospitals of Ahvaz, Iran, show that only
18.7% of hospitalized patients were fully catheterized (12).

The increased incidence of nosocomial candiduria has
also been associated with corticosteroid treatment (17,
18). In spite of the importance of treatment with corti-
costeroids in patients with ICU-acquired UTIs, to which
most of the studies referred (17, 18), there is a little infor-
mation about its relationship with candiduria. Irrespec-
tive of antibiotic therapy, in our study, corticotherapy
was the third most common risk factor (84%) contributed
to UTIs. Similar results were found by Guler et al. showing
that the risk for candiduria increased by 1.4 folds in asso-
ciation with corticosteroid administration (21).

The genitourinary system is a main source of Candida
spp. and the major group of patients with UTIs is adult
females (17, 18). In our study, prevalence of candiduria in
females and males was 42.6 and 24.1%, respectively. Ac-
cording to Delgado et al. frequency of candiduria was
higher among females (6.3% vs 1.7%, P = 0.001) (25). Passos
et al. (15), Kobayashi et al. (27) and Alvarez et al (6) also
reported that respectively, 61.6%, 57.8%, and 49.1% of sur-
veyed patients were females. Some reasons for higher
prevalence of candiduria in females compared with
males may be their shorter urethral length, transmission
from the genital tract to the urinary tract, and the anti-
Candida activity of prostatic fluid in males. In a study on
eight patients with candiduria, the yeast species isolated
from five urine and vaginal secretions were the same (14).

The placement of feeding tube or enteral feeding in our
patients was temporary or lifelong, according to their
acute conditions or chronic disabilities. In addition to
using urinary catheters, 56% of our patients used feed-
ing tubes and of interest, the obtained results showed
that there was a significant difference (P = 0.027) be-
tween candiduria and using feeding tubes in patients
admitted to Iranian ICUs. Although most studies have
focused on the effects of parenteral feeding on critically
ill patients, the effects of feeding tube on development
of ICU-acquired UTI has not been well studied yet. Use of
indwelling devices such as catheters, feeding tubes and
other plastic surgical devices has been recognized as one
of the important factors associated with candidiasis, due
to biofilm formation (20).

Diabetic patients are at increased threat of candiduria
by predisposition to Candida colonizations/infections
via increase of fungal growth in the urinary tract and by
impairment of phagocytic activity of macrophages as a
result of lowered host resistance and fungal invasion (1,
17, 18). Although few studies have investigated diabetes
mellitus as a risk factor for candiduria, in this study, 10%
of patients with UTI had diabetes mellitus. Similar results
were found by Zarei-Mahmoudabadi et al. who reported
this rate as 11.4% in their investigation (12). Bukhary upon
conducting a literature review on candiduria manage-
ment during a 37-year period, stated that the risk to de-
velop candiduria was increased by two folds in the pres-
ence of diabetes mellitus (30). Therefore, control of this
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risk factor can be one of the most common approaches to
manage candiduria in diabetic patients (1).

Among the underlying conditions associated with UTIs,
anemia has not been extensively evaluated to date. A study
in Brazil addressed anemia as an underlying condition in
22 (41.2%) patients with funguria (15). The prevalence of ane-
mia as an underlying condition was 41.9% in our patients
and although patients with candiduria compared with
those without candiduria showed a higher anemia rate
(34%vs.27.6%), this difference was not significant (P=0.252).

The incidence of Candida UTIs in hospitalized pediatric
patients has been increased during the recent years (31). In
the present study, the frequency of candiduria was higher
among children than adults (62% vs 25.4%, P = 0.001) (Ta-
ble 1). Bryant et al. (1999) (32) upon conducting a 12-year
study in the large tertiary care neonatal ICUs in the USA,
established the overall incidence of candiduria to be 0.5%.
In contrast, another study in the USA (33) demonstrated a
greater prevalence of Candida species causing UTI in 42%
of patients. In the current study, some of the major rea-
sons that contributed to the high positive candiduria rate
of children may be prolonged usage of urinary drainage
catheters and long-term/inappropriate antibiotic or cor-
ticosteroid treatment. In spite of the aforementioned risk
factors, over 66% of the children who showed candiduria
had a history of preterm birth/very low birth weight (<
1500 g) as well as severe or frequent infections.

Different results yielded from studies on infections
caused by urinary catheter and candiduria have led to
a false presumption that the majority of yeasts found
in urine cultures of such patients are of no importance,
whereas presence of yeasts in urine can cause serious prob-
lems for these patients. Many of the yeasts appear in urine
following urinary catheterization can cause problems for
the patient according to the patient's conditions and the
length of catheter dwelling time, if not controlled (34).

In conclusion, the results showed that nosocomial can-
diduria by Candida species had a high prevalence among
children and adults in different hospital ICUs in Qazvin.
The main predisposing factors were antibiotic and corti-
cotherapy, urinary catheterization, and extended hospi-
talization, respectively. The incidence of nosocomial UTIs
can be decreased in ICU patients by shortening the dura-
tion of urinary catheterization, avoiding extra antibiotics
and corticosteroids prescription, and finally, controlling
the predisposing factors and underlying conditions.
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