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Abstract Objective: To examine
practices of French intensivists re-
garding the management of mechan-
ically ventilated patients with Can-
dida-positive airway specimens but
no major risk factors for immunode-
pression. Design: Closed-item ques-
tionnaire with a clinical vignette.
Setting: 564 French intensive care
units (ICUs). Participants: 198 in-
tensivists who have a special interest
in infectious diseases and who an-
swered the questionnaire (response
rate, 35.1%). Intervention: None.
Measurements and results: The re-
spondents recommended bronchoal-
veolar lavage (62.6% of respondents),
protected distal sampling and pro-
tected specimen brush (59.1%),
transbronchial biopsy (38.9%), and
tracheal aspiration (12.1%) for the
diagnosis of candidal pneumonia.
A positive airway specimen was felt
by most respondents (83.3%) to in-
dicate colonisation; 66.7% of re-
spondents recommended tests for
systemic candidiasis in this situation,
and 56.5% serial sampling to com-
pute the colonisation index. Azole
derivatives were the preferred anti-
fungal medications. The clinical vi-
gnette described a patient with
chronic obstructive lung disease who
required mechanical ventilation for
an acute exacerbation and who had a
tracheal aspirate positive for Candi-
da. Responses varied widely, with
37.8% of respondents diagnosing
clinically insignificant colonisation

but 24.2% recommending antifungal
treatment and 61.6% serial testing to
assess the Candida colonisation in-
dex. Intensivists with greater experi-
ence with severely immunocompro-
mised patients were more aggressive
in their diagnostic management.
Conclusions: Wide variations occur
among practices of French inten-
sivists regarding Candida-positive
airway specimens in patients without
major risk factors for immunode-
pression. Additional studies are
needed to improve our understand-
ing of the links between Candida
colonisation and infection and to de-
termine the indications for pre-emp-
tive antifungal treatment in non-neu-
tropenic critically ill patients.
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Introduction

Candida is a normal inhabitant of the oral cavity and gas-
trointestinal tract that proliferates in patients with im-
munodepression. Thus, Candida colonisation and infec-
tion occur in close association with chemotherapy and
radiation therapy for cancer and haematological malig-
nancies, HIV infection, malnutrition, steroid therapy, and
broad-spectrum antibiotics [1]. Differentiating colonisa-
tion from infection is a challenging and important prob-
lem: whereas systemic antifungal treatment is in order in
patients with infection, colonisation is not always clini-
cally significant. According to recently developed criteria,
a diagnosis of Candida infection requires a positive blood
culture, a positive culture from a normally sterile site
(other than the urine and sinuses), or a histologically
positive biopsy specimen [2].

Although the distinction between colonisation and in-
fection is important, studies in ICU and surgical patients
have confirmed that a continuum exists from colonisation
to infection with Candida. Colonisation is an independent
risk factor for systemic candidiasis [3, 4, 5]. Pittet et al.
have shown, in surgical patients, that routine serial test-
ing for colonisation at multiple sites (trachea, urine, skin,
stool, surgical wounds, and drainage fluids) can be used to
define a colonisation index (number of positive sites/
number of tested sites) [6]. A colonisation index greater
than 0.5 is associated with an increased risk of deep-
seated candidal infection. It has been suggested that pre-
emptive antifungal treatment may be in order in patients
with a colonisation index greater than 0.5 [7].

Invasive pulmonary candidiasis occurs as a metastatic
complication of candidemia, often at the terminal stage of
a malignant disease with profound immunodepression [8].
In the intensive care unit (ICU) many patients without
invasive candidiasis have respiratory specimens contain-
ing Candida counts above the “thresholds” validated for
distinguishing bacterial colonisation from nosocomial
pneumonia [9]. In ICU patients, airway colonisation by
Candida probably reflects immune paralysis, with alter-
ations in both neutrophil and alveolar macrophage func-
tion [10, 11]. It may therefore indicate a high risk of
invasive candidiasis. The EPIC study, a 1995 prevalence
survey of nosocomial infection in European ICUs, found
that 17% of ICU-acquired infections were related to
yeasts, primarily Candida [9]. The National Nosocomial
Infections Surveillance system in the United States show-
ed that Candida species were responsible for 10.1% of all
ICU-acquired infections between 1980 and 1990 [12].
Furthermore, the incidence of Candida infection in hos-
pital patients climbed steadily over the study period, in-
creasing 5-fold for candidemia, 2-fold for urinary tract
infections, and 1.6-fold for pneumonia [12]. Other studies
have reported nosocomial Candida pneumonia in patient
subgroups sharing factors such as ICU admission or
postoperative status [6, 13, 14]. Candida pneumonia has

also been described in patients with diabetes mellitus
or alcohol abuse. Pharyngeal colonisation by yeasts is
common in these patients [15, 16].

At the lung, the colonisation/infection dichotomy is
supported by evidence from both clinical and autopsy
studies. Candidal “pneumonia” seems to exist as two very
different conditions. One is secondary to haematogenous
dissemination with selective tropism for the blood ves-
sels. This is probably true candidal pneumonia, with in-
vasion of the lung parenchyma [8, 17, 18]. In the other
variant, Candida colonizing the oropharynx and gastro-
intestinal tract spreads along the respiratory tract, ulti-
mately filling the alveoli, so that endobronchial speci-
mens are positive, but no clinical or pathological evidence
of pneumonia is detectable [19]. Clinical studies consis-
tently support this distinction. Two studies investigated
the clinical relevance of “positive” tracheal or protected
distal specimens, bronchoalveolar lavage fluid, or bron-
chial or transbronchial biopsies in ICU patients who re-
ceived mechanical ventilation for longer than 2 days [20,
21] and had showed no evidence of systemic candidiasis.
In most patients, lung biopsies or lung autopsy specimens
found tracheobronchial colonisation without evidence of
invasive candidiasis despite positive respiratory speci-
mens. In one study, alveolitis was found in several pa-
tients, but there was no evidence of a causal relation with
Candida since other organisms were usually present also
[20]. These data emphasize the poor correlation between
respiratory samples yielding Candida (colonisation) and
invasive pulmonary candidiasis. Thus, the usual diag-
nostic criteria for nosocomial pneumonia do not seem
valid for pulmonary candidiasis. To date, however, no
other criteria have been established for diagnosing inva-
sive pulmonary candidiasis. Thus recovery of Candida
from the respiratory tract of a critically ill, mechanically
ventilated patient without risk factors for immunode-
pression is both common and difficult to interpret. We
conducted a survey to describe the practices of French
intensivists in this situation.

Methods

A questionnaire and a clinical vignette were sent in March 2001 to
the attending intensivists specialised in infectious diseases in 564
ICUs throughout France (one per ICU). The questionnaire was sent
to all the ICUs located in metropolitan France fulfilling the fol-
lowing criteria: medical or surgical ICU in private or public hos-
pitals, managing only adult patients, ICUs of more than six beds
and more than two attending physicians. When in a given ICU no
intensivist specialised in infectious diseases, the questionnaire was
sent to the head of department. After six weeks, non-responders
were randomised and the authors (E.A., Y.C. and J.R.Z.) tried to
reach 25% of the non responders by telephone.

We developed the questionnaire based on a literature review
and on the problems we had been encountering with Candida
colonisation/infection in our everyday practices. We elected to
develop a simple, short, closed-ended questionnaire using items
appropriate for gathering data on current practices regarding Can-
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dida pneumonia in critically ill patients. The clinical vignette de-
scribed a situation likely to be encountered frequently in the study
ICUs. Preliminary questionnaires and scenarios were developed
during discussions held by the investigators at the annual confer-
ence of the Outcomerea study group. Items were selected by a
group of three investigators (E.A., J.F.T., and Y.C.) and redundant
items were removed. Then, further discussions were held to de-
velop the response options. The items collected three groups of
data:

1. Characteristics of the respondents and ICUs (type of hospital
and case mix, including whether at least 5% of admitted patients
had immune deficiencies related to neutropenia, HIV infection,
or transplantation); and respondents’ standard protocols for di-
agnosing nosocomial pneumonia (invasive or non-invasive
specimens, specimen collection before or after antibiotic treat-
ment initiation)

2. Number of cases considered by the respondent to be Candida
pneumonia diagnosed per year in the ICU, as the absolute
number and as the percentage of all cases of nosocomial
pneumonia

3. Means used by the respondents for confirming the diagnosis in
non-neutropenic mechanically ventilated patients with suspect-
ed Candida pneumonia, and preferred treatment, should the
diagnosis be confirmed

The clinical vignette was written to reflect the focus of our
study, namely, practices of intensivists in critically ill, mechani-
cally ventilated patients without profound immunodepression but
with a positive respiratory tract specimen for Candida. The fic-
tional patient was a 55-year-old man using long-term oxygen
therapy at home for severe, chronic obstructive pulmonary disease.
For the last 5 days, he had been taking prednisone (1 mg/kg) and
amoxicillin+clavulanate (3 g/day) because of purulent sputum
without increased dyspnea. He was referred to the ICU because of
worsening respiratory failure rapidly requiring mechanical venti-
lation. The chest radiograph was unchanged, body temperature was
38.3�C, and the peripheral leukocyte count was 12,000/mm3. Me-
chanical ventilation and prednisone were continued. Unprotected
tracheal aspiration was performed for microbiological studies, and
the antibiotic was changed to cefotaxime (50 mg/kg/day). Two days
later, a streptococcus and a Candida were isolated from the tracheal
aspirate. On day 4, a consolidation in the right lower lobe and
persistent fever and leukocytosis prompted a second tracheal as-
piration, which recovered E. coli and Candida albicans. The re-
spondents were asked what diagnostic and therapeutic measures
they would take after receiving the results of the first and second
tracheal aspirates positive for Candida.

Results are reported as medians (ranges). Groups were com-
pared using the chi-square test for categorical variables (or Fisher’s
exact test where appropriate) and the nonparametric Wilcoxon test
for continuous variables (or the Kruskal-Wallis test where appro-
priate). P values �0.05 were considered statistically significant.
Statistical tests were performed using the StatView 5.0 software
package (SAS Institute, Cary, NC, USA).

Results

As reported in Fig. 1, among the 564 intensivists spe-
cialised in infectious diseases who received the ques-
tionnaire, 116 (20.6%) mailed back a completed ques-
tionnaire. Among the non-respondents, 25% (112/448)
were selected at random for a telephone interview. This
produced 82 additional completed questionnaires. The
total response rate was 35.1% (198/564). Twenty re-

spondents were called to obtain missing data. The 198
respondents did not differ from the 366 non-respondents
in terms of location in France, type of ICU (respiratory,
medical, surgical or mixed), number of ICU beds, or
number of ICU physicians. Moreover, the group of re-
spondents who mailed back a completed questionnaire
and the group interviewed by telephone did not differ
regarding any of the collected data, including the replies
to the questionnaire and vignette.

General administrative data regarding the case mix

Among the respondents, 123 (62.4%) worked in medical-
surgical ICUs, 35 (17.8%) in surgical ICUs, 24 (12.2%) in
medical ICUs, and 15 (7.6%) in respiratory ICUs. More
than half the ICUs were in teaching hospitals (115, 58%).
In half the ICUs, more than 5% of admitted patients had
immune deficiency related to neutropenia, HIV infection,
or solid organ or bone marrow transplantation.

Specific questions about the usual approach
to diagnosing VAP

Most respondents (152, 76.7%) routinely obtained inva-
sive or non-invasive bronchial specimens before initiat-
ing antibiotics for pneumonia in mechanically ventilated
patients, and 34 other respondents (17.2%) obtained
pulmonary specimens within 24 hours after antibiotic
initiation. The 12 remaining respondents did not seek to
obtain microbiological documentation of ventilator-as-
sociated pneumonia (VAP). The 152 respondents who
obtained microbiological specimens used one or two of
the following techniques: bronchoalveolar lavage (BAL),
105 (53%) respondents; protected distal sampling, 88
(44.4%); distal bronchial brushing, 57 (28.7%); unpro-
tected tracheal aspiration under fiberoptic bronchoscopy
guidance, 33 (16.6%), or blind, unprotected tracheal as-
piration, 16 (8%).

Epidemiological data about the incidence
of cases diagnosed as Candida pneumonia

Respondents estimated that they diagnosed Candida
pneumonia in two patients every year (0–10) and that
Candida contributed 2% of all cases of nosocomial
pneumonia in their ICU (0–14). BAL was considered a
useful diagnostic procedure for Candida pneumonia by
124 (62.6%) respondents, protected distal sampling and
distal bronchial brushing by 117 (59.1%), transbronchial
biopsies by 77 (38.9%), and tracheal aspiration by 24
(12.1%). Most (165, 83.3%) respondents considered that a
positive specimen for Candida indicated colonisation.
Nevertheless, in this situation, 132 (132/198, 66.6%) re-
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spondents reported that they performed tests to eliminate
systemic candidiasis, and 112 (112/198, 56.6%) said that
they obtained specimens from multiple body sites to
compute the colonisation index. Azole derivatives were
the preferred agents for treatment.

Respondents’ approach to solving a case
in a clinical vignette

To the clinical vignette question regarding management
of a case after the result of the first tracheal aspirate, 75
(37.8%) respondents answered that they would consider
the presence of Candida clinically insignificant. Among
the remaining 123 respondents, 48 (48/123, 39.0%) would
initiate systemic antifungal treatment and 61 (61/123,
49.6%) would give oral amphotericin B for gastrointes-
tinal tract decontamination. Among the 198 respondents,
122 (122/198, 61.6%) would obtain serial specimens from
multiple body sites to monitor the Candida colonisation
index.

To the question as to how they would respond to the
result of the second tracheal aspirate, which is positive for
Candida and E. coli on day 4, 57 (28.7%) respondents
answered that the Candida was not clinically significant;
all but four of these 57 respondents were among the 75
who said the presence of Candida in the first specimen
was clinically insignificant. Among the 141 other re-
spondents, 55 (55/141, 39.0%) would give systemic an-
tifungal treatment (the 48 respondents who recommended
this treatment after the first specimen and seven addi-
tional respondents) and 34 (34/141, 24.1%) would give
oral amphotericin B for gastrointestinal tract decontami-
nation. Half the respondents (99, 50%) would obtain se-
rial specimens from multiple body sites to monitor the
Candida colonisation index. Less than half the respon-
dents (94, 47.5%) stated that fiberoptic bronchoscopy was
in order; among them, 91 (91/198, 45.9%) would perform
BAL, and 90 (90/198, 45.4%) would perform protected
distal sampling/bronchial brushing; 89 would do both.
Among the respondents who would perform BAL and/or
protected distal sampling, 86 (86/91, 94.5%) of the former
and 72 (72/90, 80.0%) of the latter would order specific
mycological studies on the specimens. Finally, among the
respondents who recommended fiberoptic bronchoscopy,
assuming the respiratory samples yielded Candida (in any
concentration), 75 (75/198, 37%) would give antifungal
therapy if the colonisation index was 3/5 (3 of 5 sites
positive), as compared to 107 (107/198, 54%) if the
colonisation index was 4/5 (4 of 5 sites positive).

Practices differed significantly between respondents,
depending on whether or not they had extensive experi-
ence with profoundly immunodeficient patients. In the
responses to both the questionnaire and the vignette, re-
spondents working in ICUs in which more than 5% of
patients had profound immunodeficiency related to neu-

tropenia, HIV infection, or a transplant were more likely
to consider that a positive airway specimen for Candida
was clinically insignificant (43.4% vs 32.3%, p=0.02) and
were less likely to initiate systemic antifungal therapy at
admission (16.1% vs 32.3%, p=0.01). These respondents
were more likely to recommend transbronchial biopsies
for diagnosing Candida pneumonia (48.4% vs 29.2%,
p=0.04), to perform BAL for investigating a tracheal as-
pirate positive for Candida (49.5% vs 42.4%, p=0.05),
and to request specific mycological studies on the BAL
fluid (49.5% vs 37.3%, p=0.03). Moreover, when sys-
temic antifungal therapy was considered, they were more
likely to give systemic antifungal treatment to patients
with a colonisation index of 4/5 (63.6% vs 44.4%,
p=0.003) and to use fluconazole in a dosage of 400 rather
than 800 mg per day (57% vs 27%, p=0.02). There were
no significant differences between intensivists from medi-
cal, surgical or multipurpose ICUs.

Discussion

Guidelines exist for the management of patients with
profound immunodepression and specimens positive for
Candida. [22] We elected to examine another situation, for
which no guidelines are available, namely, presence of
Candida in an airway specimen from a critically ill, me-
chanically ventilated patient without profound immuno-
depression. Even in this situation, airway specimens yield-
ing Candida (in counts above or below the thresholds used
to diagnose bacterial pneumonia) are clinically relevant:
they indicate “relative” immunodepression, particularly in
ICU patients or after surgery (post-injury immunodepres-
sion) [10, 23]. Consequently, the appropriateness of pre-
emptive antifungal treatment should be evaluated. Because
a respiratory specimen yielding Candida merely indicates
bronchial colonisation, a search for colonisation at other
sites is in order to allow evaluation of the colonisation
index. In surgical patients, this is known to correlate well
with secondary emergence of systemic candidiasis [6, 7,
24, 25].

The results of our questionnaire and clinical-vignette
survey provide information on practices of French in-
tensivists regarding the management of non-neutropenic,
critically ill patients with respiratory specimens positive
for Candida. The considerable variability in the answers
across respondents reflects a need for developing a con-
sensus about Candida airway colonisation, its significance
relative to colonisation at other body sites, and its asso-
ciation with the frequency and pathogenesis of invasive
pulmonary candidiasis. Studies are needed to obtain the
knowledge on which to build such a consensus. We found
substantial differences in practices between respondents
who had extensive experience with immunocompromised
patients and those who did not have this level of experi-
ence. Respondents in ICUs in which more than 5% of
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