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Abstract Objective: Multiple-site
colonization with Candida species is
commonly recognized as a major risk
factor for invasive fungal infection in
critically ill patients. The fungal col-
onization density could be of predic-
tive value for the diagnosis of sys-
temic candidiasis in high-risk surgi-
cal patients. Little is known about it
in the medical ICU setting. Design
and setting: Prospective observa-
tional study in the eight-bed medical
intensive care unit of a teaching
hospital. Subjects: 92 consecutive
nonneutropenic patients hospitalized
for more than 7 days. Measurements
and results: The colonization index
(ratio of the number of culture-posi-
tive surveillance sites for Candida
spp. to the number of sites cultured)
was calculated weekly upon ICU
admission until death or discharge.
The 0.50 threshold was reached in 36
(39.1%) patients, almost exclusively
in those with detectable fungal colo-
nization upon ICU admission. The

duration of broad-spectrum antibiotic
therapy was found to be the main
factor that independently promoted
fungal growth as measured through
the colonization index. Conclusions:
Candida spp. multiple-site coloniza-
tion is frequently met among the
critically ill medical patients. Broad-
spectrum antibiotic therapy was
found to promote fungal growth in
patients with prior colonization.
Since most of the invasive candidia-
sis in the ICU setting are thought to
be subsequent to colonization in
high-risk patients, reducing antibiotic
use could be useful in preventing
fungal infections.
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Introduction

Infections caused by Candida spp. among intensive care
unit (ICU) patients are of growing interest. Invasive
candidiasis diagnosis remains a challenge because rapidly
available microbiological markers are not available. Most
therapies are thereby initiated empirically in high-risk
patients. Prior colonization could allow recognition of
these patients [1, 2, 3]. Moreover, the risk of candidemia
may be related to the density and to the extension of
fungal colonization over time [3, 4]. Finally, since the risk

of death was found to be similar in patients with multiple-
site fungal colonization and those with confirmed inva-
sive candidiasis, fungal colonization screening and man-
agement is a matter of concern [5].

Pittet and coworkers [3] proposed a clinically relevant
colonization index in an attempt to assess fungal coloni-
zation density with time in high-risk surgical ICU pa-
tients. According to their results, the colonization index
surveillance made possible the early recognition of pa-
tients in whom invasive candidiasis became manifest
thereafter. Such patients were considered to be candidates
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for as the so-called preemptive antifungal therapy. Can-
dida spp. colonization assessment based on multiple body
site screening is now performed routinely in many ICUs
[6, 7, 8]. Moreover, systemic treatments are considered as
soon as the colonization index reaches the 0.50 threshold
[9]. Such practices may lead to the overuse of antifungal
and in turn to the risk of selection of resistant species [10,
11]. Since the question has not yet addressed, an assess-
ment of such practices is needed [12, 13, 14, 15].

The colonization index has been evaluated among
critically ill surgical patients. However, we have previ-
ously reported that the prior colonization density can be
greater among critically ill medical patients with can-
didemia than in their surgical counterparts [16]. These
findings raised the question of the assessment of the
colonization index among critically ill medical patients. A
prospective study was conducted in our medical intensive
care unit (MICU) to assess the significance of the colo-
nization index in this setting.

Patients and methods

Patients

All patients admitted to our eight-bed MICU between 1 August
2001 and 31 December 2002 were eligible provided their life ex-
pectancy exceeded 7 days. Exclusion criteria were: previous hos-
pitalization in an ICU for more than 7 days within the past 30 days,
length of stay less than 7 days, history of systemic fungal infection,
neutropenia, antifungal therapy within the 7 days preceding ICU
admission, and blood culture positive for Candida spp. at admis-
sion.

The main clinical and epidemiological data at ICU admission
such as age, gender, admission severity of illness expressed by the
Simplified Acute Physiology Score II (SAPS II), and severity of
comorbidities expressed in terms of the score of McCabe and
Jackson [17]. The length of stay in hospital prior to ICU admission
was taken into account if it exceeded 3 days. Other variables in-
cluded patient’s medical treatments thought to influence fungal
colonization, medical devices, surgical procedures, and microbio-
logical findings. Follow-up continued until patient death or dis-
charge from the ICU.

Fungal surveillance cultures

Fungal surveillance cultures of the nose, throat, stool or rectal
swab, urine, skin, and protected tracheal aspirates were taken at
admission and then weekly until death or ICU discharge. Speci-
mens were inoculated onto Sabouraud agar. Cultures were con-
sidered positive if at least 10 colony-forming units per milliliter
(cfu/ml) were recovered after 48 h of incubation at 25�C. Yeast
identification was based on a combination of microscopic exami-
nation and biochemical pattern study using the API 32C System
(Biom�rieux, Lyon, France). The Candida spp. colonization index
was then calculated by the ratio of the number of culture-positive
surveillance sites to the number of sites cultured. Blood samples
were obtained by blood puncture at patient admission and then each
time that two or more systemic inflammatory response syndrome
criteria were present [18]. Blood samples were processed using the
BACTEC system based on Mycosis* media coupled with the 9240

automate (Beckton Dickinson Diagnostic Instrument System,
Paramus, N.J., USA).

Definitions

Fungal colonization was defined as a colonization index exceeding
0.20 (e.g., at least two samples of seven growing Candida spp.) [3].
Two consecutively obtained colonization index values reaching the
0.50 threshold were needed for the diagnosis of heavy colonization.
Invasive candidiasis was considered confirmed if histopathological
examination revealed typical patterns in a relevant clinical context
[19]. Candidemia was defined as the isolation of Candida spp. in at
least one blood culture in a patient with temporally related clinical
signs. The diagnostic of candiduria required the recovery of at least
100 cfu/ml of the same Candida species in two distinct urine
samples obtained within 1 week. Isolated candiduria was not con-
sidered as a candidal infection.

Clinical endpoints

Firstly, we looked for factors associated with heavy fungal colo-
nization in the ICU. Two approaches were used: (a) patients who
reached the 0.50 threshold were compared to those who did not; (b)
a dynamic approach was used in an attempt to identify factors
capable of influencing variations of the colonization index with
time. Secondly, patient outcome was assessed. Given the study
design and the rarity of invasive candidiasis in our ICU when re-
liable diagnosis criteria were used (fewer than five episodes per
year [16]), the predictive value of the colonization index was not
evaluated.

Statistical analysis

All quantitative data are presented as mean €SD unless otherwise
stated. The c2 or Fisher’s exact test was used to compare cate-
gorical variables. Student’s t test for unpaired data was used to
compare continuous variables. The Mann-Whitney U, test and the
Wilcoxon rank test were used to compare continuous variables
when they were not normally distributed. Logistical regression was
used to examine the independent contribution of factors that had
been predictive of heavy fungal colonization acquisition in the
univariate analysis. Candidate variables were manually entered into
the model if the associated regression coefficient had a p value less
than 0.05. The independent contribution of factors to colonization
index time variations was evaluated using a generalized estimating
equation (GEE) population-averaged model, a nonparametric ap-
proach. The GEE provides a nonparametric random effects model
based on an algorithm which is an extension of the method of
maximum likelihood used in the logistic case. Variables included in
this analysis were required to have a plausible relationship with the
colonization index variations as well as a p value less than 0.05. A
stepwise approach was used to determine which of the studied
factors or variables were the most strongly associated with the
colonization index variations. The duration of exposure to antibi-
otic therapy and duration of exposure to systemic antifungal med-
ication were entered into this model as time-dependent variables.

Patient survival was calculated from the date of the ICU ad-
mission until death or discharge from the ICU. Cox’ proportional
hazards regression analysis was used to examine the independent
contribution of factors that had been univariately predictive of
outcome with a p value less than 0.05. Heavy colonization was also
included in the model because of its potential clinical relevance.
Kaplan-Meier analysis was undertaken to describe survival in the
groups stratified by the presence or the absence of systemic anti-
fungal therapy. Curves were compared by means of the log-rank
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Table 1 Characteristics of pa-
tients with and without heavy
colonization (colonization in-
dex, CI, �0.50 vs. <0.50) the
study population with regard to
the Candida spp. colonization
density (SAPS II Simplified
Acute Physiology Score II,
CVC central venous catheter,
NRF nonrapidly fatal, RF
rapidly fatal)

All patients
(n=92)

CI �0.50
(n=36)

CI <0.50
(n=56)

p

Age (years) 66.7€15.5 63€17.3 69.2€13.8 0.060
Sex: M/F 41 (44.6%)/51

(55.4%)
17 (47.2%)/19
(52.8%)

24 (42.9%)/32
(57.1%)

0.844

No of patients hospitalized
before ICU admission

28 (30.4%) 24 (66.7%) 40 (71.4%) 0.801

Length of hospital stay
before ICU admission (days)

–

Mean €SD 9.4€10.4 9.5€8.0 9.4€12.2 0.751
Median (range) 5 (2–52) 5 (3–25) 5 (2–52) –

SAPS II value at admission 43.3€17.2 44.7€19.6 42.5€15.6 0.537
Admission diagnosis 0.716

Respiratory distress 50 (54.3%) 22 (61.1%) 28 (50.0%)
Neurological distress 20 (21.7%) 7 (19.4%) 13 (23.2%)
Sepsis 11 (12.0%) 3 (8.3%) 8 (14.3%)
Miscellaneous 11 (12.0%) 7 (11.1%) 4 (12.5%)

Underlying hematological disease 4 (4.3%) 3 (8.3%) 1 (1.8%) 0.327
Underlying disease severity
(McCabe score)

�0.999

RF 7 (7.6%) 3 (8.3%) 4 (7.1%)
NRF 74 (61.4%) 33 (91.7%) 52 (92.9%)

Candida spp. colonization
at admission

CI 0.26 (0.26%) 0.43 (0.24%)* 0.15 (0.20%) <0.001
CI >0.20 42 (45.6%) 29 (80.6%)* 13 (23.2%) <0.001

ICU length of stay (days)
Mean €SD 20.4€13.4 25.9€16.3* 16.9€9.9 0.001
Median (range) 17.0 (7–76) 21 (7–76) 14 (7–60) –

ICU acquired nosocomial infections
Ventilator-associated pneumonia 21 (22.8%) 11 (30.6%) 10 (17.9%) 0.245
Catheter-associated bacteremia 28 (30.4%) 15 (41.7%) 13 (46.4%) 0.100
Urinary tract infection 10 (10.9%) 5 (13.9%) 5 (8.9%) 0.687

Broad spectrum antibiotic therapy
during ICU stay

2 days 85 (92.4%) 34 (94.4%) 51 (91.7%) 0.847
Mean length (days) 11.2€8.0 14.7€10.1* 8.9€5.3 �0.001
Median (range) (days) 10 (2–38) 12 (2–38) 9 (2–19) –

Systemic antifungal therapy
during ICU stay

2 days 21 (22.8%)/
71 (77.2%)

14 (61.1%)* 7 (12.5%) 0.007

Mean length (days) 11.6€8.9 13€9.5 8.8€7.6 0.328
Median (range) 8.5 (2–33) 9.5 (2–33) 7.0 (3–25) –

Other medical treatments thought to
influence Candida spp. colonization
required during ICU stay

Steroids 34 (37.0%) 13 (36.1%) 21 (37.5%) �0.999
Stress ulcer prophylaxis 44 (47.8%) 18 (50%) 26 (46.4%) 0.904

Surgical procedure during ICU stay 8 (9.7%) 4 (11.1%) 4 (7.1%) 0.779
Invasive candidiasis in the ICU
(confirmed or possible)

9 (9.8%) 6 (6.5%) 3 (3.3%) 0.156

Medical devices or procedure
Mechanical ventilation (>3 days) 77 (83.7%) 35 (97.2%)* 42 (75.0%) 0.011
CVC (>2 days) 77 (83.7%) 33 (91.7%) 44 (72.6%) 0.171
Bladder catheterization (>2 days) 68 (73.9%) 34 (94.2%)* 38 (67.9%) 0.006
Pulmonary artery catheterization 9 (9.8%) 5 (13.9%) 4 (7.1%) 0.482
Renal replacement procedure 9 (9.8%) 5 (13.9%) 4 (7.1%) 0.482

*p<0.05
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test. A p of 0.05 or less was considered to indicate statistical sig-
nificance. The Statview software was used (SAS Institute, Cary,
N.C., USA) except for the GEE population-averaged analysis (Stata
statistical package, College Station, Tex., USA).

Results

Patients characteristics

A total of 593 patients were admitted over the study pe-
riod, 463 of whom were not included since their expected
length of stay on admission was less than 7 days. Of the
130 patients originally included, 38 were subsequently
excluded (neutropenia, n=1; ICU length stay less than
7 days, n=37). The study group thus included 92 patients
(41 women, 51 men; mean age 66.7€15.5 years, range
21–92 years; Table 1). Twenty-eight (30.4%) had been
hospitalized before ICU admission for a mean of
9.4€10.4 days (median 5, range 2–52).

The established risk factors for invasive candidiasis
were present in most of the patients. Mean SAPS at ad-
mission was high (43.3€17.2), 83.7% required a mechan-
ical ventilation for more than 3 days (mean 13.8€11.8,
range 3–60), 83.7% had at least one central venous catheter
for more than 2 days (mean 11.8€9.6, range 3–43), 73.9%
had bladder catheterization for more than 2 days (mean
11.1€10.3, range 3–57), and 92.4% were exposed to broad-
spectrum antibiotics for at least 2 days (mean 11.2€8.0,
range 2–38). Systemic antifungal therapy (fluconazole,
n=14; amphotericin B, n=8) was given to 22 patients for at
least 2 days (mean 11.6€8.9). Twenty patients (90.9%)
showed clinical symptoms of uncontrolled sepsis despite
broad-spectrum antibiotic therapy as an antifungal agent
was administered, and Candida spp. esophagitis was di-
agnosed in the remaining two. However, none of the pa-
tients received parenteral nutrition, and only eight (9.7%)
underwent surgery during their ICU stay.

Fungal culture surveillance results

A total of 1,696 samples were taken over the study period
for mycological examination. A mean of 18.4€10.4
samples per patient were obtained (median 16). Thus the
mean number of available colonization index values for
each patient was 3.2. Candida albicans was retrieved in
65.7% of the colonized patients, and C. glabrata in

10.9%. Other species were C. kefyr (6.8%), C. krusei
(5.5%), C. parapsilosis (4.4%), and miscellaneous
(7.2%). For each patient 7.7€7.4 blood samples were
obtained for cultures, including 3.8€3.7 samples for cul-
tures on Mycosis media. At ICU admission the mean
colonization index was 0.26€0.26 (Table 2). No differ-
ence was found between previously hospitalized patients
and the others (0.29 vs. 0.24, p=0.54). The colonization
index increased significantly by 0.10 over the ICU stay
(p=0.016; Fig. 1). Thirty-six patients (39.1%) reached the
0.50 threshold.

To determine which factor(s) predict such a degree of
fungal colonization a logistical regression model, in-
cluding variables univariately associated with the 0.50
threshold at p<0.05, was first performed (Table 3). Can-
dida spp. colonization at ICU admission (odds ratio 18.8,
95% confidence interval, CI, 5.2–67.8, p<0.05) and
bladder catherization for more than 2 days (OR=10.4;
95% CI 1.6–67.8, p<0.05) were found to be independently
predictive of heavy colonization. There was no difference
between the heavily colonized patients and others with

Table 2 Candida spp. coloni-
zation patterns (CI colonization
index)

ICU admission ICU discharge or death

CI value 0.26€0.26 0.35€0.33*
Patients without colonization (0.2� CI) 32 (34.8%) 33 (35.9%)
Patients with mild colonization (0.5> CI >0.2) 39 (42.4%) 22 (23.9%)
Patients with heavy colonization (CI �0.5) 21 (22.8%) 37 (40.2%)*

*p<0.05

Fig. 1 Dynamics of Candida spp. colonization expressed in terms
of variations with time of the colonization index measured weekly
upon patient ICU admission until death or discharge
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regard to duration of hospital stay before admission to the
ICU (9.5€8.0 vs. 9.4€12.2, p=0.75). Although heavily
colonized patients were more likely to receive systemic
antifungal therapy during their ICU stay (14, 61.1%, vs. 7,
12.5%), the difference was not found to be significant in
our multivariate analysis model.

Secondly, the factor(s) influencing the colonization
index were studied in a time-dependent fashion. The
following factors were found to be independently asso-
ciated with the increase in the colonization index:
hematological malignancy (b=0.41, 95% CI 0.09–0.73,
p<0.05), duration of exposure to broad-spectrum antibi-
otics (b=0.01, 95% CI 0.01–0.02, p<0.05), fungal colo-
nization at ICU admission (b=0.19, 95% CI 0.11–0.28,
p<0.05), and candiduria (b=0.20, 95% CI 0.10–0.30,
p<0.05; Table 4). In contrast, the duration of exposure to
antifungal agents was found to be significantly associated

with a decrease in the colonization index (b=�0.02, 95%
CI �0.03 to �0.01, p<0.05).

Patient outcome

The mean length of stay in the overall study population
was 20.4€13.4 days (range 7–76 days; Table 1). However,
it is worth noting that heavily colonized patients spent
significantly more time in the ICU than the others
(25.6€16.3 vs. 16.9€9.9 days, p=0.0015). The ICU crude
mortality rate was 45.6% in the overall study population.
The survival analysis was performed using a Cox model
(Table 5). It was found that a rapidly fatal McCabe score
(hazard ratio, HR, 4.33, 95% CI 1.29–14.70, p<0.05),
duration of mechanical ventilation (HR 1.04, 95% CI
1.01–1.08, p<0.05), and duration of exposure to antibi-
otics (HR 1.06, 95% CI 1.01–1.10, p<0.05) were the only
variables independently associated with a poor outcome.
However, the probability of survival was comparable in
the two groups (46.7% vs. 31.9%, respectively; HR 1.04,
95% CI 0.53–2.03, p=0.90). Only one patient met the
criteria for the diagnosis of invasive candidiasis as de-
fined above (positive skin biopsy specimen in a patient
with septic shock and typical maculopapular rash). The
last colonization index value available before fungal in-
fection diagnosis was 0.57. It is noteworthy that no case
of confirmed invasive candidiasis was reported over the
study period among the patients who were not enrolled.

Table 3 Multivariate analysis
of predictive factors of heavy
Candida spp. colonization in
the ICUs patients with and
without heavy colonization
(colonization index, CI, �0.50
vs. <0.50) (OR odds ratio, Conf.
Int. confidence interval)

CI �0.50
(n=36)

CI <0.50
(n=56)

OR 95% Conf.
int.

p

ICU length of stay (days) 25.9€16.3 16.9€9.9 1.03 0.96–1.11 0.41
Broad spectrum antibiotic
therapy length (days)

14.7€10.1 8.9€5.3 1.06 0.96–1.17 0.27

Candida spp. colonization
at admission

30 (83.3%)* 15 (26.7%) 18.80 5.21–67.79 �0.05

Systemic antifungal therapy 14 (38.9%) 7 (12.5%) 1.06 0.20–5.501 0.94
Bladder catherization >2 days 35 (97.2%)* 42 (75.0%) 10.44 1.61–67.85 �0.05
Mechanical ventilation >3 days 34 (94.2%) 38 (67.9%) 5.86 0.45–75.95 0.18

*p<0.05

Table 4 Multivariate analysis of predictive factors of growing
colonization index in the ICU (b regression coefficient, Conf. int.
confidence interval)

b 95% Conf. int. p

Broad-spectrum antibiotic
therapy (no. of days)

0.01 0.01 to 0.02 �0.05

Systemic antifungal therapy
(no. of days)

�0.02 �0.03 to 0.01 �0.05

Hematological malignancy 0.41 0.09 to 0.73 �0.05
Candiduria 0.20 0.09 to 0.31 �0.05

Table 5 Multivariate analysis
of prognosis factors of outcome
in the ICUs (CI colonization
index, Conf. int. confidence in-
terval, RF rapidly fatal, HR
hazard ratio, SAPS II Simplified
Acute Physiology Score II)

Survived
(n=47)

Died (n=45) HR 95% Conf.
int.

p

RF, McCabe score 2 (4.2%) 5 (11.1%)* 4.33 1.29–14.70 �0.05
Candiduria 8 (17.0%) 6 (13.3%) 0.60 0.23–1.55 0.29
CI �0.5 15 (31.9%) 21 (46.7%) 1.06 0.49–2.32 0.88
Broad-spectrum antibiotic
therapy (no. of days)

9.7€6.5 12.7€9.1* 1.06 1.01–1.10 �0.05

Hematological malignancy 2 (4.2%) 2 (4.4%) 2.75 0.46–16.39 0.27
Systemic antifungal therapy 13 (28%) 8 (17%) 0.81 0.34–1.93 0.78
Mechanical ventilation
(no. of days)

9.3€10.5 18.6€11.2* 1.04 1.01–1.08 �0.05

Central venous catheter
(no. of days)

8.5€8.1 15.4€9.8 1.02 0.98–1.05 0.35

SAPS II 41.5€18.2 45.3€16.0 1.01 0.99–1.03 0.34

p<0.05
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Discussion

The diagnosis of systemic candidiasis in critically ill pa-
tients requires surrogate markers. The colonization index
has been reported as a convincing diagnostic tool to detect
high-risk patients for whom a preemptive therapy could
improve the outcome [3], with the 0.50 threshold differ-
entiating between high-risk patients and others (sensitiv-
ity=100%, specificity=66.7%) provided other invasive
candidiasis risk factors including surgical procedures are
present.

We present several findings regarding the colonization
index in an MICU population. A large proportion of our
patients (45.6%) were already colonized at the time of
admission to the ICU, as reported in surgical patients [20,
21, 22]. Interestingly, the mean colonization index value
at ICU admission in the study population (0.26) was
similar to that recently reported in postoperative patients
[23]. Medical critically ill patients may therefore exhibit
fungal colonization levels near from those observed in
their surgical counterparts [16]. However, the inclusion
protocol may have precluded our results validity since
many patients were not included because their length of
stay expectancy was too short. We introduced thus a re-
cruitment bias that might exclude the most severely ill
patients whose predicted survival was short, as well as
those with a short stay in the ICU because of a rapidly
good outcome. In addition, the study population was not
strictly medical since eight patients underwent surgical
procedure during their ICU stay. However, surgery was
never abdominal and diagnosis on admission was always
medical. Finally, these patients did not differ from the
others in terms of age, gender, SAPS II, outcome, ornd
colonization index values.

Both static and dynamic approaches of the fungal
colonization were used in the present study since the risk
of invasive candidiasis seemed to be related both to its
density at a given time and to its extension with time [3,
4]. We found that the presence of fungal colonization on
ICU admission was independently associated with a sub-
sequent colonization index superior or equal to the 0.50
threshold. It is worth noting that such patients with prior
colonization were not found to differ from those without,
especially with regard to baseline severity of illness and
duration of hospital stay within the 30 days preceding their
ICU admission. Since this factor could not be reliably
assessed, one cannot exclude the possibility that colonized
patients were more likely to have received broad-spectrum
antibiotics prior to ICU admission. Indeed, a previous
study found that bacterial infection in the month preceding
ICU admission was the only risk factor associated with
fungal colonization [22]. The shortness of the length of
stay prior to ICU admission (2.9€7.1 days) made such
conclusion unlikely. Furthermore, antibiotics may have
been administered at home to these patients. In any case,
this finding suggests that in the present study Candida spp.

colonization developed from the already colonized pa-
tients’ own flora whereas newly acquired fungal coloni-
zation was unlikely. Such a conclusion should of course be
taken cautiously since no genotyping method was used.

As expected, bladder catherization was independently
associated with heavy colonization [7, 24, 25]. Since
candiduria was present in most of the patients who ex-
hibited a high colonization index, this finding suggest that
the Foley catheter favored urine colonization with Can-
dida spp. as previously found [7, 25].

Our dynamic approach showed that the duration of
antibiotic treatment was independently associated with a
growing colonization index. It has been known for long
time that broad-spectrum antibiotics could lead to yeast
overgrowth within the gut flora [26, 27]. Moreover, such
an association between antibiotic consumption and the
variation in fungal colonization index has already been
noted in surgical patients [8]. However, it could be a
marker of disease severity rather than a direct contributive
factor. Accordingly, our multivariate analysis did not
identify the antibiotic therapy length as an independent
predictor for heavy fungal colonization.

The duration of a systemic antifungal treatment was
associated with a decrease in the colonization index in a
time dependent manner according to the GEE analysis
[23, 28]. However, any conclusion regarding this point
remains elusive since only a few selected patients (i.e., the
most colonized ones) received such a treatment. In addi-
tion, our logistic regression analysis model failed to
confirm this result.

We were unable to establish the reported relationship
between the risk of confirmed invasive candidiasis and
the colonization index value, since only one episode oc-
curred during the study period [3]. Furthermore, the col-
onization index was not determined daily as it was in the
original study, and no molecular typing was carried out to
ensure that yeasts from the same species that colonized
one patient belonged to a single strain [29]. Therefore one
cannot exclude that our colonization index overvalued
fungal colonization as compared to that of Pittet et al.
[29]. This could in turn lead to a lower specificity.
However, our study was designed in an attempt to eval-
uate a fungal colonization density follow-up which could
be applied routinely in an ICU setting, given the work
load excess generated by multiple-sites fungal screening.

Finally, although there was a trend toward greater
mortaliy in the ICU among the heavily colonized patients
than in the others (46.7% vs. 31.9%, p=0.90), the risk of
death was not related to fungal colonization density as
previously reported [5, 30]. However, the small size of the
sample may account for our failure to demonstrate any
statistically significant difference. Nevertheless, heavily
colonized patients seemed to be more critically ill than the
others since both ICU length of stay and the incidence of
ventilator-associated pneumonia was greater in this group
(data not shown).
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