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Introduction

Detection of Candida spp. in urine samples from the
healthy population is uncommon. However, candiduria is
increasingly being an important problem in patients ad-
mitted to hospitals and long-stay institutions, particularly
in subjects with altered immunological mechanisms,
such as diabetes mellitus or neoplasms, carriers of per-
manent urinary catheters and those periodically receiving
broad-spectrum antibiotics or steroids [1, 2, 3, 4, 5].

In patients admitted to intensive care units (ICUs), the
presence of candiduria has increased in recent years, 
especially among patients requiring prolonged urinary
catheterization or receiving broad-spectrum antibiotics.
At the present time, between 10 and 15% of urinary tract
infections in ICU patients are caused by Candida spp.
[6, 7, 8]. In these patients, concurrent factors that con-
tribute to the selection of these pathogens, including dis-
orders prior to ICU admission (underlying illness), im-
paired natural defense barriers, multiple manipulations
by health care personnel and altered bacterial flora as a
result of the use of antibiotics for long periods of time,
are usually present. In recent years, detection of different
Candida spp. has become a standard in daily practice of
clinical microbiology laboratories, which in turn has 
allowed progressively increasing detection of species of
Candida non-albicans. Some of these non-albicans
strains are resistant to azoles compounds, the class of
drugs of first choice for the treatment of this infection
[9].

The purpose of this study was to determine the inci-
dence of candiduria in critically ill patients admitted to
ICUs for more than 7 days, to identify risk factors for
candiduria and to assess the frequency distribution of
different Candida spp. as well as factors influencing the
selection of a particular species.

Subjects and methods

Study population

A total of 1,765 patients older than 18 years of age who were 
admitted for at least 7 days to 73 medical-surgical Intensive 
Care Units (ICUs) of 70 Spanish hospitals between May 1998 to
January 1999 were included in the study.

Design

This was a prospective, cohort, observational and multicenter
study. In all patients, urine cultures were performed once a week.
In order to assess the spread of Candida spp. to other mucosa,
samples from tracheal aspirates, pharyngeal exudates and gastric
aspirates were obtained. The initial urine sample was obtained
8 days after admission to the ICU, and once a week thereafter.
Other samples from the peripheral blood, intravascular lines, feces,
wound exudates, surgical drains or other infectious foci were ob-
tained at the discretion of the attending physician.

Samples were processed by the different reference clinical micro-
biology laboratories of the participating hospitals according to stan-
dard procedures including Sabouraud agar culture and BACTEC
method (Becton Dickinson Diagnostic Instrument Systems, Paramus,
N.J.) for the isolation of species. The A20C system (Byomerieux,
Lyon, France) was used for species identification.
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Abstract Background: The purpose
of this study was to determine the 
incidence of candiduria in critically
ill patients admitted to intensive 
care medical units (ICUs), to identi-
fy risk factors for candiduria and to 

assess the frequency distribution of
different Candida spp. Subjects and
methods: This was a prospective 
cohort observational and multicenter
study. A total of 1,765 patients older
than 18 years of age who were 
admitted for at least 7 days to 73
medical-surgical ICUs of 70 Spanish
hospitals were included in the study.
Urine cultures were performed once
a week. Results: In 389 patients
(22%), Candida spp. in one or more
urine samples were isolated. In the
multivariate analysis, independent
risk factors for candiduria included:
age >65 years, female sex, length of
hospital stay before ICU admission,
diabetes mellitus, total parenteral nu-
trition, mechanical ventilation and
previous use of antimicrobials.
Candida albicans was recovered in
266 cases (68.4%), followed by
C. glabrata (32 cases, 8.2%) and 
C. tropicalis (14 cases, 36%). Previ-

ous use of antifungal agents was the
only risk factor for the selection of
Candida non-albicans candiduria
(OR 2.64, 95% CI 1.35–5.14,
P=0.004). In-hospital mortality was
48.8% in patients with candiduria
compared to 36.6% in those without
candiduria (P<0.001). Significant
differences were also found for 
ICU mortality (38.% vs. 28.1%,
P<0.001). Conclusions: Twenty-
two percent of critically ill patients
admitted for more than 7 days in 
the ICU developed candiduria.
C. albicans was the most frequent
causative pathogen. Previous use of
antifungals was the only risk factor
for the selection of Candida non-
albicans.
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For each patient, the following data were recorded: demograph-
ic features, underlying disease, concomitant infections, previous
treatment with antibiotics, antifungals or immunosuppressive
agents and presence and duration of risk factors (urinary bladder
catheter, intravascular catheters and mechanical ventilation). Pa-
tients were followed until discharge from the ICU or death during
ICU stay for the detection of candiduria, or otherwise until dis-
charge from the hospital for assessment of the in-hospital mortality
rate. According to diagnoses at the time of ICU admission, patients
were classified: medical, surgical, trauma, ischemic heart disease,
burns, organ transplantation and hematological. The severity of ill-
ness on ICU admission was calculated by the APACHE II score
system [10]. Surgery prior to ICU admission was divided into ur-
gent or elective. Only insulin-treated patients were considered as
having diabetes mellitus (insulin-dependent diabetes mellitus,
IDDM). Chronic bronchitis was defined as the presence of a pro-
ductive cough or expectoration for more than 90 days a year (al-
though on separate days) and for more than 2 consecutive years
provided that a specific disorder responsible for these symptoms
was not present. In patients with signs of portal hypertension, such
as esophageal varices or ascites, chronic liver disease was con-
firmed by liver biopsy. Histological evidence was required for the
diagnosis of solid tumor and a definitive diagnosis for the diagno-
sis of hematological malignancy. Human immunodeficiency virus
(HIV) infection was defined in HIV-positive carriers and immuno-
suppression as an altered immune status according to the Centers
for Disease Control (CDC) revised classification [11], or in case of
a previous diagnosis (congenital or acquired). Neutropenia was de-
fined as total leukocyte count £500/mm3. Renal failure was consid-
ered in patients requiring hemodialysis or peritoneal dialysis at the
time of admission to the hospital. Severe heart failure was defined
as grades III and IV of the NYHA classification [12]. Transplant
recipients were those patients with solid organ or bone marrow
transplantation. Use of steroids was considered in patients treated
with a daily dose equivalent to 20 mg prednisone at least for
2 weeks, or 30 mg at least for 1 week before isolation of Candida
in urine cultures. Chemotherapy was defined as use of cytotoxic
agents for the treatment of a neoplasm or an autoimmune disease
within 30 days prior to ICU admission. Alcohol abuse was defined
as daily consumption of more than 80 g ethanol. Selective decon-
tamination of the gastrointestinal tract was considered in patients
receiving non-absorbable antimicrobials effective against potential-
ly pathogenic microorganisms or fungi by the oropharyngeal or
gastric (or both) routes.

Definitions

Candiduria was defined as the presence of >104 colony-forming
units (cfu) of Candida spp. in urine, candidemia as recovery of
Candida spp. from blood samples (in one or more culture bottles)
and invasive candidiasis as growth of Candida spp. in normally
sterile cavities or tissues (>105 cfu per gram of tissue). A defini-
tive diagnosis of invasive candidiasis was established by positive
culture of tissue specimens, endophthalmitis, peritoneal fluid cul-
ture and obstruction of the urinary tract by fungal balls.

Statistical analysis

Qualitative variables are expressed as the percentage of distribution
of each category and quantitative variables as the mean and stan-
dard deviation (SD) in normally distributed variables, or median
and range when distribution departed from normality. The chi-
square (c2) test and the Student’s t test or the Mann-Whitney U test
were used for the comparison of categorical and normally distribut-
ed and non-normally distributed variables, respectively. The bivari-
ate analyses included the comparison of patients with candiduria
versus patients without candiduria, patients with candiduria and

systemic candidiasis or candidemia versus patients with candiduria
only and patients with C. albicans versus patients with Candida
non-albicans candiduria. Significant variables in the bivariate anal-
ysis were included in three logistic regression models with a for-
ward stepwise selection procedure, in which isolation candiduria,
candiduria with systemic candidiasis or candidemia and Candida
non-albicans candiduria were the independent variables, respec-
tively. Results are expressed as odds ratio (OR) and 95% confi-
dence interval (CI). Statistical significance was set at P<0.05.

Results

Candida spp. were isolated in at least one urine sample
in 389 out of 1,765 patients during their stay in the ICU,
with an incidence rate of candiduria of 22 per 100 pa-
tients who stay in the ICU for more than 7 days (range
among the different participating ICUs 0–80%). In 1,730
cases (98%), patients had a urinary catheter inserted,
with a total of 40,273 days of having a urinary catheter
in place. The incidence density of candiduria in patients
with urinary catheter was 9.5 episodes per 1,000 days of
urinary catheter. In 204 cases (11.6%), Candida spp.
were isolated in the first urinary sample obtained. In the
population at risk, there was a progressive increase in the
isolation of Candida spp. in urine cultures according to
the duration of ICU stay (the more prolonged the stay,
the greater the frequency of positive urine cultures for
Candida spp.) (Table 1).

Patients with candiduria had a mean (SD) age of
61.20 (15.70) years. Fifty-one percent of patients were
males. The mean APACHE II score at the time of ICU
admission was 19.45 (7.17). The mean length of hospital
and ICU stays since the identification of candiduria was
23.37 (18.86) and 16.26 (13.77) days, respectively. The
duration of having a urinary catheter prior to diagnosis
of candiduria was 16.35 (14.04) days. Underlying dis-
eases were classified as medical in 55% of the patients,
surgical in 38.6% and trauma in 14.6%.
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Table 1 Changes in the recovery of Candida spp. according to the
study week

Weeks Patients Patients with Candida spp. in the urine
at risk

First Previous Total
isolation isolation

2nd 1,765 204 (11.6) 0 204 (11.6)
3rd 1,081 93 (8.6) 65 158 (14.6)
4th 633 52 (8.2) 71 123 (19.4)
5th 390 12 (3.1) 51 63 (16.2)
6th 269 11 (4.1) 35 46 (17.1)
7th 170 8 (4.7) 29 37 (21.8)
8th 116 4 (3.4) 17 21 (18.1)
9th 78 3 (3.8) 14 17 (21.8)

10th 18 0 6 6 (33.3)
11th 17 1 (5.9) 6 7 (41.2)
11th week 15 2 (13.3) 6 8 (53.3)

Percentages in parenthesis



Risk factors significantly associated with recovery of
Candida spp. in urine included female sex, older age,
particularly over 65 years, surgery as ICU diagnosis on
admission, diabetes mellitus, use of total parenteral nu-
trition, central venous catheters, arterial lines, mechani-
cal ventilation and previous use of antibiotic therapy 
(Table 2, Table 3). In the multivariate analysis, indepen-
dent factors significantly associated with candiduria
were age over 65 years (OR=1.47, 95% CI 1.15–1.86,
P=0.001), female sex (OR=2.36, 95% CI 1.85–2.99,
P=0.001), length of stay in hospital before ICU admis-
sion (OR=1.01, 95% CI 1.003–1.02, P=0.007), dia-
betes (OR=1.87, 95% CI 1.37–2.54, P=0.001), total 
parenteral nutrition (OR=1.82, 95% CI 1.43–2.32,
P=0.001), mechanical ventilation (OR=2.74, 95% CI
1.50–5.00, P=0.001) and previous use of antibiotics
(OR=2.48, 95% CI 1.28–6.01, P=0.04).

In 25 cases (5.9%), isolation of fungi in urine cultures
was accompanied by isolation of bacteria, predominantly

Enterococcus faecalis (n=5), Pseudomonas aeruginosa
(n=5) and Escherichia coli (n=3).

Candida albicans was isolated in 266 cases (68.4%),
followed by C. glabrata in 32 (8.2%) and C. tropicalis in
14 (36%). In 55 cases (14%) species of Candida were
not identified. Urinary tract infections caused by C. albi-
cans predominated independently of the study week in
which the first isolation was obtained. Different Candida
species in the same urinary sample were isolated in only
three cases. On the other hand, initial strains of C. albi-
cans were replaced in subsequent weeks by C. tropicalis
in six cases, C. glabrata in four, C. parapsilosis in two
and C. krusei in one. In 10 of these 13 cases, previous
treatment with antifungal agents was recorded.

In 105 (5.9%) out of 1,765 patients, an invasive infec-
tion caused by Candida spp. was diagnosed (candidemia,
n=55; invasive candidiasis, n=50). Candiduria was de-
tected in 48 (45.7%) of all cases classified as infection,
in 26 cases of candidemia and in 22 cases of invasive
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Table 2 Demographic data and
intrinsic risk factors in critically
ill patients with candiduria 
admitted for more than 7 days
to the ICU

Variable Candida spp. in urine

Positive (n=389) Negative (n=1,376) P value

Sex
Men 198 (50.9) 979 (71.1)
Women 191 (49.1) 397 (28.9) <0.001

Age, years, mean (SD) 61.2 (15.7) 56.8 (17.5) <0.001
Men 61.1 (14.8) 55.2 (17.7) <0.001
Women 61.4 (16.5) 60.9 (16.4) <0.757

Previous ICU stay, days, mean (SD) 7.1 (14.1) 4.5 (11.5) <0.001

Diagnosis on ICU admission*

Medical 214 (55.1) 696 (50.6) 0.123
Surgical 150 (38.6) 440 (31.9) 0.015
Trauma 57 (38.6) 440 (31.9) <0.001
Ischemic heart disease 7 (1.8) 53 (3.8) 0.049
Burns 2 (0.5) 6 (0.4) 0.840
Organ transplantation 1 (0.3) 16 (1.2) 0.106
Hematological 2 (0.5) 16 (1.2) 0.852

Urgent surgery 114 (29.3) 348 (25.3) 0.112
Elective surgery 48 (12.3) 165 (11.9) 0.852
Surgical operation, mean (SD) 1.5 (0.8) 1.4 (0.7) 0.090
APACHE score, mean (SD) 19.4 (7.2) 18.9 (7.9) 0.176

Underlying illness
Insulin-dependent diabetes mellitus 84 (21.6) 169 (12.3) <0.001
Chronic obstructive lung disease 91 (23.4) 286 (20.8) 0.286
Solid neoplasm 42 (10.8) 137 (9.9) 0.628
Hematological neoplasm 7 (1.8) 29 (2.1) 0.704
HIV infection 4 (1.0) 22 (1.6) 0.410
Chronic liver disease 12 (3.1) 61 (4.4) 0.238
Chronic renal failure 21 (5.4) 56 (4.1) 0.257
Transplant recipient 3 (0.8) 26 (1.9) 0.126
Severe heart failure 20 (5.1) 60 (4.4) 0.513
Radiation therapy 3 (0.8) 23 (1.7) 0.193
Chemotherapy 5 (1.3) 32 (2.3) 0.206
Immunosuppression 22 (5.7) 70 (5.1) 0.656

In-hospital mortality 190 (48.8) 504 (36.6) <0.001
ICU mortality 148 (38.1) 387 (28.1) <0.001
ICU stay, days, mean (SD) 33.7 (23.1) 20.8 (15.2) <0.001
Hospital stay, days, mean (SD) 59.1 (41.0) 42.4 (35.7) <0.001

*Some patients in more than
one category



candidiasis. In 9 of the 26 cases of candidemia (34.6%),
the episode was considered catheter-related. Differential
characteristics of patients with candiduria with and with-
out associated systemic candidiasis or candidemia are
shown in Table 4. In the logistic regression analysis, in-
dependent factors significantly related to candiduria with
systemic candidiasis or candidemia were as follows: ur-
gent surgery (OR=2.5; 95% CI 1.128–4.085), extrarenal
depuration procedures (OR=2.46; 95% CI 1.156–5.262,
P=0.020) and total parenteral nutrition (OR=2.13; 95%
CI 1.008–4.508, P=0.048).

Candida non-albicans (excluding Candida spp.) was
recovered in 76 (19.5%) cases in the group of patients
with candiduria (63 on the initial specimen and 13 in
subsequent samples). There were no differences between
patients with candiduria due to C. albicans compared to
patients with Candida non-albicans, except for previous
treatment with antifungals (P=0.003). In the logistic re-
gression analysis, previous treatment with antifungal
agents was the only independent risk factor significantly
associated with Candida non-albicans candiduria.

Patients with candiduria compared to those without
candiduria showed a significantly higher in-hospital
mortality (48.8% vs. 36.6%, P<0.001) and ICU mortality
(38.1 vs. 28.1%, P<0.001) rates. After adjusting for
APACHE II at admission and underlying illnesses, can-
diduria remained as a risk factor for both ICU mortality
(OR=1.48, 95% CI 1.16–1.90, P=0.002) and in-hospital
mortality (OR=1.58, 95% CI 1.25–2.0, <0.001).

Discussion

The present clinico-epidemiological study allowed us to
establish that 22% of patients admitted to the ICU for a

period longer than 7 days developed candiduria. In addi-
tion, risk factors for candiduria in this population were
determined.

To our knowledge, there are no reference studies as-
sessing the presence of candiduria in the subgroup of
critically ill patients selected in our study. The National
Nosocomial Infection Surveillance System (NNIS) iden-
tified Candida spp. as the major causative agent of uri-
nary tract infection in patients admitted to medical and
mixed (medical-surgical) ICUs [13, 14]. A surveillance
study of nosocomial infection in ICU patients carried out
in our country in 1994 [8] showed that Candida spp.
was the second most frequent causative microorganism
of urinary tract infection in patients with urinary cathe-
ters, ranging between 12–23% of the total causative
pathogens of these infections. The rates of candiduria 
expressed as incidence density ranged from 0.7 to 1.6
episodes per 1,000 days of urinary catheter (data not
shown). In another prevalence study, candiduria was di-
agnosed in 7% of the patients included [15]. Rates found
in our study were 9.5 episodes per 1,000 days of urinary
catheter, which are substantially higher than those previ-
ously reported due to, among other reasons, the highly
selected population that was studied compared to sur-
veillance studies; in these, all patients admitted to ICUs
were included and patients with ICU length of stay
<7 days predominanted. Therefore, probabilities of de-
veloping urinary infections caused by Candida spp. were
very low.

One of the main limitations of our study was the lack
of urinary control testing on ICU admission, so that the
number of cases of candiduria already present compared
to those acquired in the ICU is not known. On the other
hand, there is a large variability in the rates of candiduria
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Table 3 Extrinsic risk factors
for candiduria in critically ill
patients admitted for more than
7 days to the ICU

Variable Candida spp. in urine

Positive (n=389) Negative (n=1,376) P value

Risk factor
Arterial catheter 298 (76.6) 980 (71.2) 0.036
Venous catheter 388 (99.7) 1,354 (98.4) 0.039
Urinary catheter 381 (97.9) 1,349 (98.0) 0.900
Mechanical ventilation 372 (95.6) 1,253 (91.1) 0.003
Total parenteral nutrition 216 (55.5) 624 (45.3) <0.001
Dialysis 50 (12.8) 143 (10.4) 0.171
Steroids 98 (25.2) 299 (21.7) 0.149
Neutropenia 7 (1.8) 36 (2.6) 0.356
Enteral nutrition 275 (70.7) 1,015 (73.8) 0.228

Previous antimicrobials 383 (98.5) 1,314 (95.5) 0.007
Cephalosporins 208 (53.5) 807 (58.6) 0.068
Aminoglycosides 178 (45.8) 665 (48.3) 0.370
Quinolones 65 (16.7) 293 (21.3) 0.047
Macrolides 58 (14.9) 163 (11.8) 0.107
Glycopeptids 132 (33.9) 495 (36.0) 0.458
Carbapenems 138 (35.5) 430 (31.3) 0.115
Antifungal agents 49 (12.7) 234 (17.0) 0.043
Lincosamines 36 (9.3) 119 (8.6) 0.709



among the participating hospitals (between 0% and
80%), probably in relation to the characteristics of pa-
tients at each center. However, disparity in the rates of
candiduria is counterbalanced by the high participation
rate, and this allows to extrapolate the mean rate of can-
diduria obtained as a national reference rate for this type
of population.

Prolonged use of urinary catheter is one of the risk
factors related to candiduria reported in the literature [1,
2, 3, 4, 5, 16, 17, 18). All urinary catheters become colo-
nized if left in place for prolonged periods; however, in
our study, most patients included had a urinary catheter

in place, so that the effect of this risk factor could not be
evaluated. By contrast, in our study, like others [3, 4, 5],
age older than 65 years, diabetes and female sex were
identified as independent risk factors for candiduria. The
effect of previous use of antibiotic therapy has been ex-
tensively documented in the literature [1, 2, 3, 4, 5, 14,
15, 16, 17, 18, 19]; moreover, it is the only factor to
which interventions aimed at reducing this complication
can be programmed. It is likely that antibiotics contrib-
ute to Candida spp. colonization by suppressing endoge-
nous bacterial flora, primarily in the gut and lower geni-
tal tract, and then possibly in superficial areas adjunct to
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Table 4 Demographic data and
intrinsic risk factors in critical-
ly ill patients with candiduria
admitted for more than 7 days
to the ICU according to the
presence or absence of asso-
ciated systemic candidiasis or
candidemia

Variable Candida spp. in urine

With systemic Without systemic P value
candidiasis (n =48) candidiasis (n=341)

Sex
Men 31 (64.6) 167 (49.0)
Women 17 (35.4) 174 (51.0) 0.046

Age, years, mean (SD) 60.7 (14.7) 61.3 (15.9) 0.810
Previous ICU stay, days, mean (SD) 7.5 (12.0) 7.1 (14.3) 0.855

Diagnosis on ICU admission*

Medical 18 (37.5) 196 (57.5) 0.013
Surgical 27 (56.3) 123 (36.1) 0.001
Trauma 3 (6.3) 54 (15.8) 0.084
Ischemic heart disease 0 7 (2.1) 0.604
Burns 2 (4.2) 0 0.015
Organ transplantation 0 1 (0.3) 1.000
Hematological 0 2 (0.6) 1.000

Urgent surgery 23 (47.9) 91 (26.7) 0.004
Elective surgery 9 (18.8) 39 (11.4) 0.160
APACHE score, mean (SD) 19.3 (7.2) 19.5 (7.2) 0.870

Underlying illness
Insulin-dependent diabetes mellitus 9 (18.8) 75 (22.0) 0.710
Chronic obstructive lung disease 7 (14.6) 84 (24.6) 0.146
Solid neoplasm 7 (14.6) 35 (10.3) 0.330
Hematological neoplasm 1 (2.1) 6 (1.8) 1.000
HIV infection 1 (2.1) 3 (0.9) 0.411
Chronic liver disease 2 (4.2) 10 (2.9) 0.649
Chronic renal failure 2 (4.2) 19 (5.6) 1.000
Transplant recipient 0 3 (0.9) 1.000
Severe heart failure 2 (4.2) 18 (5.3) 1.000
Radiation therapy 0 3 (0.9) 1.000
Chemotherapy 0 5 (1.5) 1.000
Immunosuppression 3 (6.3) 19 (5.6) 0.743

In-hospital mortality 28 (58.3) 162 (47.5) 0.169
ICU mortality 25 (52.1) 123 (36.1) 0.039
ICU stay, days, mean (SD) 37.2 (21.2) 33.1 (23.3) 0.249
Hospital stay, days, mean (SD) 56.7 (35.9) 59.5 (42.8) 0.673

Risk factor
Arterial catheter 32 (66.7) 266 (78.0) 0.100
Venous catheter 47 (97.9) 341 (100) 0.123
Mechanical ventilation 45 (93.8) 327 (95.9) 0.452
Total parenteral nutrition 37 (77.1) 179 (52.5) 0.002
Extrarenal depuration procedures 13 (27.1) 37 (10.9) 0.004
Steroids 11 (22.9) 87 (25.5) 0.859
Neutropenia 1 (2.1) 6 (1.8) 1.000
Enteral nutrition 28 (58.3) 247 (72.4) 0.061

Previous antimicrobials 48 (100) 335 (98.2) 1.000
*Some patients in more than
one category



the uretral meatus [1]. Rational use of antibiotics and,
particularly, early discontinuation of antimicrobials has
been related to the decrease of non-bacterial emerging
flora. Other risk factors identified in our study, such as
mechanical ventilation or parenteral nutrition, are mark-
ers of the severity of illness in patients at risk, although
they have no direct relationship in the selection or dis-
semination of fungi.

It should be noted that there was an important group
of patients with candiduria in which Candida spp. was
not identified. This finding may be explained in part by
the opinion of some physicians who consider candiduria
as a type of colonization without clinical implications, of
benign nature, and infrequent as an origin of secondary
candidemia [20, 21]. Other authors [7, 22], however,
have recognized candiduria as a risk factor for invasive
or disseminated candidiasis. For this reason, treatment
with systemic antifungal agents, especially in high-risk
patients, such as the majority of ICU patients, is highly
recommended. In the present study, candiduria has been
significantly associated with candidemia and/or invasive
candidiasis, probably because our patients presented 
other concomitant risk factors for developing this infec-
tious complication. Recently, risk factors for developing
candidema in ICU patients have been prospectively iden-
tified [23] and included previous surgery, acute renal
failure and use of parenteral nutrition. These factors
were also frequently detected in our series.

Fisher et al. [24] have classified patients with candi-
duria in relation to the presence of predisposing factors
for systemic candidiasis, making a differentiation be-
tween previously healthy and asymptomatic patients
from those with risk factors for invasive candidiasis. In
the present study, urgent surgery, extrarenal depuration
procedures and total parenteral nutrition were identified
as independent risk factors for candiduria in association
with systemic candidiasis or candidemia. In this sub-
group of patients, it is essential to perform further stud-
ies such as funduscopic examination as well as skin, vas-
cular lines and blood cultures in order to establish an
early diagnosis of this severe infectious complication. In
the meantime, systemic antifungal agents should be ad-
ministered in these patients with clinical signs of sepsis.

In our study, like others [4, 5, 9], C. albicans has been
the predominant species in patients with candiduria, both
in cases with an early diagnosis (within the 1st week)
and in cases in which candiduria was detected in the sub-
sequent weeks. Candida non-albicans was highly preva-
lent in the urine, probably in relation to the chemical
composition of the urine and selectivity because of its
pH for species of Candida non-albicans. In the present
study, Candida non-albicans were isolated in more than
30% of cases, with C. glabrata as the most common.
The increasing importance of these species, with a well-
known resistance against commonly used antifungal
agents (fluconazole), justifies typing of all Candida spp
recovered in urine from ICU patients.

Previous treatment with antifungals was the only in-
dependent risk factor for isolation of Candida non-albi-
cans; therefore, history of antifungal therapy should be
adequately assessed to select the antifungal treatment of
choice [7]. Nguyen et al. [25] in a study of candidemias
have shown an important increase in Candida non-albi-
cans in cases in which candidemia developed during an-
tifungal therapy. C. parapsilosis and C. krusei were more
frequent in patients previously given fluconazole, where-
as C. glabrata was more common in patients previously
given amphotericin B. In our study, the particular anti-
fungal agent administered prior to isolation of Candida
non-albicans was not recorded.

ICU patients with candiduria had a high mortality
rate, which was greater than the mortality rate of ICU
patients without this complication, probably in relation
to greater severity of illness and complexity of these pa-
tients. However, the diagnosis of candiduria in a patient
admitted to the ICU should be considered a marker of
poor prognosis.

In summary, the present study has quantified and de-
fined the profile of critically ill patients admitted to the
ICU in which candiduria was developed. The only risk
factor significantly associated with selection of the Can-
dida non-albicans strain was the previous administration
of antifungal agents.
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