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Hospital-Associated Funguria: Analysis of Risk Factors,
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Fungal urinary tract infections are an increasing problem in hospitalized patients.
Funguria may be a result of contamination of the urine specimen, colonization of the urinary
tract, or may be indicative of true invasive infection. In this study, we report the risk
factors, clinical features, treatments and outcome in a group of 68 hospitalized patients
(adults and children) with fungal isolates recovered from 103 urinary samples. Underlying
medical conditions were present in most patients. In the pediatric group, urinary tract
abnormalities (86%) and prematurity (19%) accounted for the majority of the cases.
Diabetes mellitus (28%), nephrolithiasis, and benign prostatic hyperplasia were the most
common diseases in adults. Indwelling urethral catheters were noted in 38% of the pediatric
patients and in 43% of adults during hospitalization. Candida albicans strains were
responsible for 97% and 75% of positive cultures in children and adults, respectively.
Symptoms such as fever, dysuria, frequency and flank pain were generally absent in both
groups. Fluconazole was the most frequent antifungal utilized (61%) in children and
ketoconazole in the adult group (42%). Removing the urinary catheter was attempted in 6
pediatric patients (29%) and in only 8 adults (17%). One patient (4%) in the pediatric
group died compared to 10 in the adult group (21%, p=0.04). Successful diagnosis and
treatment of funguria depends on a clear understanding of the risk factors and awareness

of fungal epidemiology.
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The incidence of fungal infections of the genitourinary
system is increasing in all areas of medical and surgical
practice. The use of broad spectrum antibiotics,
immunosuppressive agents, indwelling catheters for
urinary drainage, and hematologic malignancies
have contributed to this change [1]. In a typical
general hospital, one might expect 1% to 5% of all
urinary isolates to contain fungi [2].
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There are specific criteria for evaluating urinary
tract infections (UTT) caused by bacteria. There
are also specific guidelines for the prevention of
catheter-associated bacteriuria. No such criteria or
recommendations are available for fungal UTI [3.,4].
Funguria may signify contamination of the urine
specimen, colonization of the lower urinary tract,
or may be indicative of true invasive infection of
the upper and/or lower urinary tract [5]. Probably
for this reason, a physician’s response to the finding
of yeast in the urine may vary from not initiating
therapy to the parenteral administration of
amphotericin B [6].

In this study, we report the epidemiology in regard
to risk factors, clinical features, treatments and outcome
ina group of hospitalized patients with fungal isolates
recovered from urinary samples.
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Materials and Methods

The hospital of the Parana Federal University is a
630-bed metropolitan teaching hospital that serves a
large community and provides primary and tertiary
medical care to a wide variety of outpatients and
inpatients. In this work, hospitalized patients with at
least one urine culture positive for fungus were identified.
The study period extended from January 1, 1988,
through December 31, 1999. Medical records were
reviewed and the following information was abstracted
from each chart: age; sex; hospital service and discharge
diagnoses; antibiotic therapy; major and minor surgical
procedures; immunosuppressive therapy; presence or
absence of any catheter; cultural data for yeasts (all
sites) to identify colony counts; results of cultures from
other body sites; antifungal therapy; clinical course, and
outcome.

For analysis purposes, patients were divided into
two groups according to age: <14 years old (pediatric
patients — group I) and >14 years old (adult patients —
group II).

The data are shown as mean values * standard error
of mean. Student’s t test was used to compare the two
groups with respect to mortality and length of
hospitalization. All data were analyzed with Minitab
11.2 statistical software.

Results

During the study period, 103 urine cultures positive
for fungi were identified in 68 patients. Twenty-one
patients had 38 urine cultures positive in group I (1.8
cultures per patient). In this group, the patients were
predominantly male (81%), with a mean age of 2.35 +
0.89 years old. In group II, there were 47 patients
with 65 positive urine cultures (1.4 cultures per patient).
Twenty-five were male (53%) and the mean age was
50.74 £ 3.13 years (Table 1).

In both groups, the majority of patients came from
intensive care units and from nephro-urological wards
(Table 1). Underlying medical conditions were present
inmost patients (Table 2). In the pediatric group, urinary

tract abnormalities and prematurity accounted for the
majority of the cases. Diabetes mellitus, nephrolithiasis,
and benign prostatic hyperplasia were the most
common diseases in group II. Also, in this last group,
16 patients (34%) had been treated with
corticosteroids or other immunosuppressive agents, or
had some kind of immunosuppression. Sixty-six per
cent of the pediatric patients and 43% of adults had
recently received broad-spectrum antibiotics, most
often for a bacterial UTI (Table 2).

Indwelling urethral catheters were noted in 8 (38%)
patients from group I and in 20 (43%) patients from
group II during their hospitalization. Suprapubic
catheters or nephrostomy were rarely used.

Candida albicans strains were responsible for 97%
of'the positive cultures in group I and 75% in group II
(Table 3). Other species were rarely isolated and
included Cryptococcus neoformans (5 cases),
Trichosporon beigelii (2), and Candida tropicalis (1
case). Of all isolates from group II, 14% were identified
only as non-albicans species of Candida. Four patients
in each group (4/21, 19% in group  and 4/47, 8.5% in
group II) had blood cultures positive for Candida. In 3
patients from group I, candiduria was the first evidence
of disseminated candidiasis. Urinalysis detected the
presence of fungi in 53% of the cases in group [ and in
32.5% of the patients in group II (10/19 and 12/37,
respectively). Hematuria was present in 68% of the
cases in both groups, and pyuria in 7 cases (37%) in
the pediatric group and in 16 cases (43%) in the adult
group. Symptoms such as fever, dysuria, frequency,
and flank pain were generally absent. Only 4 patients
(19%) in Group I and 6 patients (13%) in Group II
had these findings recorded.

Underlying conditions were present in all 5 adults
with Cryptococcus neoformans. Three were HIV
positive, one had a kidney transplant and another
patient presented with septic shock caused by Gram
negative bacteria.

In response to culture-results, clinicians initiated
antifungal therapy 13 times in Group I and 21 times in
Group II. Treatment was often based on a single culture
without documenting the site of infection inside the urinary
tract and without a follow-up urine culture performed.
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Table 1. Characteristics of the patients

Characteristic Group I Group II
(Pediatric patients) (Adult Patients)
n=21 n=47
Age - years (mean) 2.35+0.89 50.74 £3.13
Range 0— 13 years old 16 — 86 years old
Sex—-M/F 17/4 25/22
Year of hospitalization
1988 to 1993 4 (19%) 34 (72%)
1994 to 1999 17 (81%) 13 (28%)
Hospital unit
Intensive care unit 12 19
Nephrology department 8 6
Urology department 1 5
Other 0 17
Table 2. Underlying diseases or conditions
Underlying disease or condition Group Group I1
(Pediatric patients) (Adult patients)
n=21 n=47
Diabetes Mellitus 2 (9.5%) 13 (28%)
Prematurity 4 (19%) -
Urinary tract disease 18 (86%) 22 (47%)
Myelomeningocele/neurogenic 5 1
Bladder
Prostatic hyperplasia 0 9
Stones 2 8
Recurrent urinary infection 6 4
Posterior urethral valve 5 0
Catheterization 8 (38%) 20 (43%)
Recent antibiotics 14 (66%) 20 (43%)
Immunosuppression / transplant 1 (5%) 16 (34%)
Other 5 (24%) 5 (11%)

www.infecto.org.br/bjid.htm



316 Hospital-Associated Funguria

BJID 2001; 5 (December)

Table 3. Fungal species isolated from urine

Fungal species Groupl Group IT
(Pediatric patients) (Adult patients)
Number of positive Number of positive

cultures =38 cultures =65

Candida albicans 37 (97%) 49 (75%)

Candida tropicalis 1 (3%) 0

Candida sp. 0 9 (14%)

Cryptococcus neoformans 0 5 (8%)

Trichosporon beigelli 0 2 (3%)

Fluconazole was the most frequent antifungal used (8 of
13, 61%) in Group I, and ketoconazole in Group II (8
0f 19, 42%), followed by amphotericin B. Removing
the urinary catheter was attempted in 6 pediatric patients
(29%) and in 8 adults (17%).

One patient (4%) from the pediatric group died
compared to 10 from the adult group (21%, p=0.04).
In Group II, only 2 patients were judged to have died
of complications related to funguria. The length of
hospitalization was 41 + 10 days in group [ and 28 + 4
days in adults patients (p=NS).

Discussion

Fungal UTT has become an important problem over
the past decade [7]. Despite its prevalence, the
significance of funguria remains uncertain. The disorder
lacks consistent diagnostic criteria, such as the presence
of pyuria or a colony count above which predicts the
presence, location, or severity of infection [8]. Pediatric
patients have been studied even less frequently, and
important differences were noted when compared with
adults [9].

The pathogenesis of candidal UTT has been relatively
well characterized and many risk factors have been
identified [10-12]. In our study, most of the pediatric
patients had underlying diseases, mainly urinary tract
abnormalities and prematurity. Premature infants with
extremely low body weight are more susceptible to
fungal infection but do not seem to have urinary tract
abnormalities [13].

In adults, we found that diabetes mellitus,
nephrolithiasis, prostatic hyperplasia, and use of
immunosuppressive agents were the most frequent
comorbid conditions. Kauffman, et al., also described
several of these risk factors in their prospective
multicenter surveillance study [ 14]. They emphasized
that a diagnosis of diabetes mellitus was associated with
nonclearence of funguria when no antifungal therapy
was given.

Antibiotic use prior to detection of fungus in urine
was very common in our study, occurring in 66% of
pediatric patients and in 43% of adults. The change in
the normal flora of the perineum allowing overgrowth
ofyeasts is the presumed cause [15].

It has long been recognized that the presence of an
indwelling catheter favors the development of funguria
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[16,17]. The present study confirmed this fact. In the
pediatric group 38% of the patients, and 43% of the
adult patients were catheterized during hospitalization.
Many of our patients from both groups came from
intensive care units or had urinary abnormalities that
increase the need for bladder drainage devices.

Candida albicans was the most common fungus
isolated in our study, responsible for 97% of positive
cultures in group [ and 75% in group II. This finding is
confirmed by several studies, but in recent years a trend
towards recovery of different specimens is rising [ 14,
18]. Although we did not find an increase in a given
Candida species, 14% of urine cultures from adult
patients were identified only as Candida sp.
Candidemia is rarely the consequence of candiduria
[18]. In our experience, 14% of pediatric patients
presented with candiduria as the first evidence of
disseminated candidiasis (pulmonary and central
nervous system). All patients had some structural
abnormality in the upper urinary tract.

Less than one third of episodes of candiduria were
treated with antifungals. Most frequently, clinicians
judged that funguria was not important or that culture
reflected colonization or was contaminated. Even when
the urine culture was repeated and revealed positive,
the most frequent therapeutic decision was not to treat.
Several authors reported the same experience [14,19].
Follow up cultures were not sufficiently frequent to
analyze the evolution of funguria with or without
treatment in this study.

The mortality rate among pediatric patients was very
low (4%) compared to adults (21%). Even in this
group, only 2 patients were presumed to have died
from complications of fungal infection. The high mortality
rate of adult patients probably reflects multiple
underlying diseases and not the candiduria per se, as
noted by Jacobs, et al. [20].

In conclusion, our study showed that patients with
fungal infections in urine have multiple risk factors
related to urinary tract or systemic diseases. Funguria
is also associated with the use of antibiotics and
corticosteroids. Candida albicans was the most
common yeast isolated and candiduria may precede
candidemia in some occasions. Death directly related

to urinary fungal infections is uncommon. Efforts
directed at clinicians’ awareness of funguria, with
the intention to confirm the diagnosis and stratify
treatment according to risk factors, appear to be
both necessary and worthly of the time and effort
required [19].
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