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Objectives: |Ventilator-associated pneumonial is frequent in ICUs.
Extended-spectrum [-lactamase-producing Enterobacteriaceae
are difficult-to-treat pathogens likely to cause ventilator-associ-
ated pneumonia. We sought to assess the interest of screening
for extended-spectrum [-lactamase—producing Enterobacte-
riaceae rectal carriagel as a way to predict their involvement in
ventilator-associated pneumonia.

Design: A retrospective cohort study of patients with suspected
ventilator-associated pneumonia in a medical ICU was conducted.
Patients: Every patient admitted between January 2006 and
August 2013 was eligible if subjected to mechanical venti-
lation for more than 48 hours. Each patient with suspected
ventilator-associated pneumonia was included in the cohort.
Active surveillance culture for extended-spectrum (3-lactamase—
producing Enterobacteriaceae detection was routinely performed
in all patients at admission and then weekly throughout the study
period. Extended-spectrum (3-lactamase colonization was defined
by the isolation of at least one extended-spectrum (3-lactamase—
producing Enterobacteriaceae from rectal swab culture.

*See also p. 848.
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Interventions: None.

Measurements and Main Results: Among 587 patients with sus-
pected ventilator-associated pneumonia, 40 (6.8%) were [colonized
with extended-spectrum [-lactamase—producing Enterobacteria-
ceae prior to the development of pneumonia. Over the study period,
20 patients (8.4%) had ventilator-associated pneumonia caused by
extended-spectrum f-lactamase—producing Enterobacteriaceae; of
whom, 17 were previously detected as being colonized with extended-
spectrum [-lactamase—producing Enterobacteriaceae. Sensitivity
and specificity of prior extended-spectrum [(3-lactamase—producing
Enterobacteriaceae colonization as a predictor of extended-spec-
trum B-lactamase—producing Enterobacteriaceae involvement in ven-
tilator-associated pneumonia were 85.0% and 95.7%, respectively.
The |positive| and negative predictive values were 41.5% and|99.4%,
respectively. The positive likelihood ratio was 19.8.

Conclusions: Screening for extended-spectrum [3-lactamase—
producing Enterobacteriaceae digestive colonization by weekly active
surveillance cultures could reliably exclude the risk of the involvement
of such pathogens in patients with ventilator-associated pneumonia
in low-prevalence area. (Crit Care Med 2016; 44:699-706)

Key Words: enterobacteriacae; extended-spectrum (-lactamase;
multidrug resistance; ventilator-associated pneumonia

entilator-associated pneumonia (VAP) is the most

commonly acquired infection in ICUs and is respon-

sible for prolonged length of stay and excess mortality
(1). Inappropriate first-line antibiotic is likely to worsen VAP
prognosis (2). Current guidelines recommend the prompt
administration of broad-spectrum antimicrobial therapy if
multidrug-resistant (MDR) bacterial species are suspected (3).
Such suspicions are generally based on the time between ICU
admission and VAP onset, prior exposure to antibiotics and
knowledge of loa’?esistancgpatterns. However, this strategy is
rather haphazard and leads to the |overuse| of broad-spectrum
drugs, including carbapenems. In addition, even short-term

www.ccmjournal.org 699

Copyright © 2016 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.


http://journals.lww.com/ccmjournal
mailto:pierre-emmanuel.charles@chu-dijon.fr
mailto:pierre-emmanuel.charles@chu-dijon.fr
John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel



Bruyére et al

exposure to these antimicrobial agents could lead to the loss
of their e@acy in a|given patient (4). Carbapenems should be
used cautiously in the current era of emerging |carbapemase-
producing Gram-negative bacilli (GNB). Hence, there is a
growing need for more accurate diagnostic tools able to predict
the risk of MDR isolation in patients with VAP.

Extended-spectrum 3-lactamase—producing Enterobacteriaceae
(ESBL-EB) are increasingly encountered in patients with hospital-
acquired infections, including VAP, with additional mortality and
cost (5-9).

At the same time, ESBL-EB digestive carriage is more and
more‘common in patients admitted to ICUs and in the commu-
nity as well (10). Various risk factors of ESBL-EB isolation in hos-
pitalized patients have been identified (6, 7, 11, 12). Finally, it is
known that in M‘cascg, bacteria that causelVAP come from the
digestive tract flora and colonize the @irways thereafter (13, 14).

Therefore, we sought to assess the interest of active surveil-
lance of digestive colonization with ESBL-EB in the ICU as a
way to predict their involvement in VAP. Thus, a retrospective
cohort study addressing this issue was conducted in one medi-
cal French ICU.

MATERIALS AND METHODS

Study Population

The database used in this study has already been described
elsewhere (15, 16). Briefly, every patient admitted to our ICU
between January 2006 and October 2013 was eligible if subjected
to mechanical ventilation (MV) for more than 48 hours. Each
patient with suspected VAP according to the physician’s clini-
cal judgment because of suggestive signs and symptoms (e.g.,
fever, sputum purulence, new infiltrate on chest x-ray, and need
to increase F1o,) was included by one of the investigators (R.B.,
PE.C.,]J.P.Q., AT, or S.P.) throughout the study period. Only the
first episode was considered for analysis. The “modified” Clini-
cal Pulmonary Infection Score (CPIS) was then calculated (17,
18). In accordance with French law, no informed consent was
required because all measurements were part of routine man-
agement, as confirmed by our local Ethics Committee.

Definitions
Active Surveillance Culture. Active surveillance cultures (ASCs)
for ESBL-EB detection were routinely performed in all patients
at admission to the ICU and weekly thereafter. ASCs relied
on rectal swab collection. Each sample was transported to the
microbiology laboratory and stored at room temperature until
processing. Stool samples were plated on selective Drigalski agar
medium supplemented with cefotaxime (4 mg/L) (one plate)
and ceftazidime (4 mg/L) (one plate). Cultures were incubated
for 48 hours| at 37°C under aerobic conditions. A double-disc
synergy test was performed for each colony type (19). Strains
with a positive synergy test were identified using the API20E sys-
tem (BioMérieux, Marcy-LEtoile, France).

According to the rectal swab culture result obtained prior
to VAP onset, the patient was classified as an ESBL-EB carrier
or not.

700 www.ccmjournal.org

Description and Management of VAP Episodes

The included patients with suspected VAP were classified
according to the microorganism isolated (i.e., ESBL-EB* or
ESBL-EB™ VAP). Because |quantitative cultures of tracheal aspi-
rate were performed, the cutoff value of 10° colony forming
units/mL was applied to differentiate between positive and neg-
ative results. Patients with negative cultures were also consid-
ered because the empirical therapy issue was addressed by our
study. In addition, this does not rule out VAP diagnosis (20).

In addition, bacteria were considered MDR in the following
cases: 1) Pseudomonas aeruginosa resistant to at least two anti-
biotics (or antibiotic class) among the following: carbapenems,
antipseudomonal penicillins, ceftazidime, aminoglycosides,
and fluoroquinolones; 2) Enterobacteriaceae if resistant to
third-generation cephalosporins and fluoroquinolones and/or
an aminoglycoside; and 3) Staphylococcus aureus if resistant to
oxacillin. Patients with negative tracheal aspirate cultures were
considered free of MDR bacteria.

Immunosuppression was defined as neutropenia (polymor-
phonuclear counts, less than 1,500/mm?), any immunosup-
pressive treatment prior to ICU admission, including steroids
if given for more than 1 month.

The guidelines for the antibiotic therapy management were
based on the knowledge of local susceptibility patterns of the
most frequently isolated bacteria and on the clinical judgment
of the attending physician. In addition, local guidelines regard-
ing VAP management were available. They relied on the fact
that MDR bacteria involvement was closely related to MV dura-
tion prior to VAP (less or more than five-day MV) and previous

exposure to broad-spectrum antibiotics as well. The [ise of car-

bapenems was generally driven by previous exposure to third-
generation cephalosporins or quinolones. In contrast, because
such a strategy had not been yet evaluated, ESBL-EB carriage
detection was not clearly used as a trigger for the administra-
tion of carbapenems.

The first-line treatment (i.e., the one delivered within the
first 24 hours following the clinical suspicion of VAP) was con-
sidered appropriate if the isolated pathogen(s) was (were) sus-
ceptible to at least one drug administered at the onset of VAP
according to the corresponding susceptibility testing report.
When no antibiotic was given within the first 24 hours of man-
agement, the treatment was considered inappropriate regard-
less of the subsequently isolated pathogen if any.

Data Collection

“Modified” CPIS values, demographic data, and usually
reported risk factors of MDR bacteria were prospectively
recorded on a standard form (i.e., time between VAP suspi-
cion and ICU admission, previous hospitalization, exposure to
antibiotics defined as the administration of at least one two-
day course of antibiotics during the ICU stay prior to VAP sus-
picion, residence in a nursing home, and underlying chronic
obstructive pulmonary disease). The clinical course of VAP
was also assessed through Sequential Organ Failure Assess-
ment (SOFA) scores on days 1 and 3, the duration of MV, and
the number of ventilator-free days.
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Of note, colonization with ESBL-EB was assessed retrospec-
tively after the data had been collected.

Statistical Analysis

Values are expressed as mean (sp) unless otherwise stated. Pro-
portions were compared using the chi-square test. Continuous
variables were compared by the Student # test.

Sensitivity, specificity, predictive values, and likelihood ratios
(LRs) were obtained by standard statistical methods. The posi-
tive LR was calculated as sensitivity divided by (1 — specificity).
An LR of greater than one indicated to what extent one positive
test result was associated with the presence of disease, whereas
as an LR of less than one indicated whether a negative result was
associated with its absence. Performance characteristics and area
under the receiver operating characteristic curve (ROC) of ASC
as a predictor of ESBL-EB VAP were calculated.

Because ESBL-EB carriage was found to be significantly
associated with ICU survival, two regression logistic models
were constructed in an attempt to adjust for potential con-
founders with respect to the Harrell rule. To this purpose, the
following variables were entered into the model in addition
to ESBL-EB carriage: SOFA score on day 1, first-line antibi-
otic appropriateness, diabetes mellitus, chronic cardiac disease
(model A), or chronic renal failure (model B).

Patients with suspected VAP in whom Enterobacteriaceae
were recovered from respiratory cultures might be different
from others. As a result, analysis restricted to those patients
was also conducted (Table S1, Supplemental Digital Content 1,
http://links.lww.com/CCM/B513).

The Prism Software (GraphPad Software, San Diego,
CA) was used for ROC curve construction, and the Statview
software (Cary, NC) was used otherwise.

RESULTS
Patient Characteristics
Atotalo atients were

ing the study period; of whom, underwent
twelve episodes of were clinically
The 25 subjects with no ASC during their ICU were excluded,
and the remaining 587 patients were analyzed. Thus, an ASC
compliance rate greater than 90% was achieved in our ICU.
- to the episode
. Among these, 22 were
whereas 18 (-) were detected
one to several weeks before VAP onset.
The baseline characteristics of the study population accord-
ing to prior colonization are presented in Table 1. It is worth
noting that ESBL-EB colonized patients were significantly
more frequently men and were more likely to have underly-
ing diseases, such as mellitus. However, the
II calculation did - show any
between groups. In addition, no difference was found
regarding various MDR carriage risk factors. Finally, -

was the_admission diagnosis

regardless of colonization.

was found in 40 cases

Critical Care Medicine

Clinical Investigations

Total ventilated patients in ICU
(01/01/2006 — 31/10/2013)
n=3439

J

Total suspected VAP
n=612

Excluded because :
- missing data (n=25)

Total analysed suspected VAP episodes

n=587
Documented VAP with no-ESBL Documented VAP with ESBL
producing EB producing EB
n=567 n=20

Figure 1. Flow chart of selection of study patients. EB = Enterobacteriaceae,
ESBL = extended-spectrum p-lactamase, VAP = ventilator-associated
pneumonia.

Description and Outcomes of Suspected VAP
Episodes
The main features of the suspected VAP episodes are presented
in Table 2. In our study, 403 cases were classified as
Pneumonia occurred 17.6) -the

start of with no difference according to ESBL-EB colo-
nization status. According to the SOFA score on day 1, -
- was - - patients than in their non-
colonized counterparts. However, septlc-occurrence was
in both groups.

Among the isolated pathogens, _ were
more found in colonized patients than in others,
regardless of the antibiotics susceptibility pattern (52.5% vs

34.0%; p = 0.02). were far to be involved in
patients with suspected digestive tract

such species was detected previously
Among ESBL-EB causing VAP,
-were the -- 40.0% and 35.0%, respectively).

In addition, MDR bacteria other than ESBL-EB were not
more frequently isolated in colonized patients than in others
(30.0% vs 26.1%, respectively; p = 0.52).

However, was given to - of
the patients with EB when compared
with 66.7% otherwise (p = 0.03).

Es GG

- was markedly
patients than in others respectively;
p < 0.01), in the subset of pat1ents with VAP caused
by (Table 3; Supplemental Table S4,

Supplemental Digital Content 4, http://links.lww.com/CCM/

B516). It is worth noting that_were markedly
_[ndeed, ESBL-EB carriage was no more associ-

ated with a bad outcome after adjusting for potential confound-
ers (Table 3).

of Screening for ESBL-EB Carriage

Overall EB was considered a - - agent

in 20 of the 587 patients analyzed. The sensitivity,
specificity, predictive values, and LRs of ESBL-EB ASC as a
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TABLE 1. Baseline Characteristics of the Patients With Suspected Ventilator-Associated
Pneumonia According to Previous Extended-Spectrum f-Lactamase-Producing
Enterobacteriaceae Colonization

ESBL-EB No ESBL-EB
Colonization Prior Colonization Prior
to Suspected VAP to Suspected VAP
Variable Overall (n = 587) (n=40) (n =547)
Age (yr) 63.1 (14.7) 63.9 (13.0) 63.6 (14.8) 0.90
Simplified Acute Physiology Score Il (points) 51.1 (15.3) 495 (16.2) 51.3(15.3) 0.47
Gender, male, n (%) 401 (68.3) 34 (85.0) 367 (67.1) 0.02
Underlying disease(s), n (%)
Chronic Obstructive Pulmonary Disease 99 (16.8) 3(75) 96 (175) 0.10
Chronic renal failure 45 (76) 6 (15.0) 39 (7.1) 0.07
Chronic cardiac disease 234 (39.8) 21 (562.6) 213 (38.9) 0.09
Diabetes mellitus 117 (19.9) 14 (35.0) 103 (18.8) 0.01
Cirrhosis 32 (5.45) 2 (5.0) 30 (5.5) 0.90
Immunosuppression 31 (6.3) 4 (10.0) 27 (4.9) 0.17
Cancer 48 (8.9) 1(2.6) 47 (8.6) 0.17
Nursing-home resident, n (%) 25 (4.9) 0 (0.0) 25 (4.6) 0.17
Hospitalization prior to ICU, n (%) 358 (61.0) 25 (62.5) 333 (60.9) 0.84
Antibiotic exposure in the ICU prior to 500 (85.2) 36 (90.0) 464 (84.8) 0.39
suspected VAP episode
Main admission diagnosis, n (%)
Respiratory distress 209 (35.6) 15 (375) 194 (35.5) 0.08
Extrapulmonary sepsis 155 (26.4) 17 (42.5) 138 (25.9)
Neurologic failure 86 (14.6) 2 (5.0) 84 (15.4)
Acute cardiac disease 105 (17.9) 5(12.5) 100 (18.3)
Miscellaneous 392 (5.4) 1(2.6) 31 (6.7)

ESBL-EB = extended-spectrum f-lactamase—producing Enterobacteriaceae, VAP = ventilator-associated pneumonia.

predictor of ESBL-EB VAP are summarized in Table 4. The
overall performance of ESBL-EB ASC screening as assessed
through the corresponding ROC curve construction was
as follows: area under the ROC curve = 0.90 (0.81-0.99),
95% CI (Fig. 2). Indeed, sensitivity and specificity reached
85.0% (95% CI, 62.1-96.8) and 95.7% (95% CI, 93.7-97.2),
respectively. In addition, the positive predictive value (PPV)
was 41.4% (95% CI, 26.3-57.9), and the negative predic-
tive value (NPV) was 99.4% (95% CI, 98.4-99.9). Of note,
similar results were obtained when considering the subset
of patients with suspected VAP in whom Enterobacteriaceae
were recovered from respiratory cultures (Supplemental
Table S3, Supplemental Digital Content 3, http://links.lww.
com/CCM/B515).

Among the 20 patients with suspected ESBL-EB VAP, three
patients (15%) did not have established ESBL-EB colonization
prior to infection. However, a positive culture was obtained in
two of them the following week.

702
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The Impact of ESBL-EB Carriage on the Choice of
First-Line Therapy
Carbapenems were more frequently chosen as the first-line
therapy (32.5% vs 14.4%; p < 0.01) in patients with prior ESBL-
EB digestive colonization than in those without (Table 2).
When [carbapenems were chosen, the [rate of appropriate first-
line antibiotic was enhanced, whenever the whole cohort or the
only subset of patients with suspected VAP caused by Entero-
bacteriaceae was considered (Supplemental Table S2, Supple-
mental Digital Content 2, http://links.lww.com/CCM/B514).
However, 85 patients (15%) with suspected VAP not caused
by ESBL-EB were also given carbapenems as the empirical ther-
apy during the first 24 hours of management at least (Table 2).

DISCUSSION
VAP is the most frequently encountered ICU-acquired infec-

tion. Indeed, VAP prevalence reached |15 to 20 episodes per
1,000 ventilation days in our unit over the study period. In
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addition, the rate of ESBL-EB is a growing concern in hospital- ~ Thoracic Society guidelines published in 2005 aimed to reduce
ized patients. The appropriateness of empirical antimicrobial  the rate of inappropriate empirical therapy in patients with
therapy is a critical issue in this setting, as is the need to limit =~ VAP. These recommendations, however, could lead to an over-
exposure to|carbapenems, However, the most recent American  estimation of the risk of MDR bacterial involvement and thus

TABLE 2. Suspected Ventilator-Associated Pneumonia Episode Description and Outcomes
According to Extended-Spectrum g-Lactamase-Producing Enterobacteriaceae
Colonization Before Suspected Ventilator-Associated Pneumonia

ESBL-EB Colonization No ESBL-EB Colonization
Overall Prior to Suspected Prior to Suspected

Variable ((EX1:7)) VAP (n =40) VAP (n =547)

VAP causative bacterial agents, n (%)

Enterobacteriaceae 147 (35.3) 21 (52.5) 186 (34.0) 0.02
Pseudomonas aeruginosa 93 (15.8) 10 (25.0) 83 (15.2) 0.10
S. aureus 69 (11.7) 4(10.0) 65 (11.9) 0.72
Other gram-negative 43 (7.3) 3 (75) 40 (7.3) 0.96
Other gram-positive 37 (6.3) 3 (7b) 34 (6.2) 0.75
None 174 (29.6) 2 (5.0) 172 (31.4) <0.01
Polymicrobial 96 (16.4) 9 (22.5) 87 (15.9) 0.67
ESBL-EB causing VAP, n (%) 20 (3.4) 17 (42.5) 3(0.5) <0.01
Escherichia coli* 8 (40.0) 7 (43.7) 1(25.0)
Enterobacter cloacae” 7 (35.0) 5(31.2) 2 (50.0)
Klebsiella pneumoniae® 4 (20.0) 4 (25.0) 0 (00)
Haffnia alver* 1(5.0) 0 (0.0) 1(25.0)
VAP caused by MDR bacteria (overall), n (%) 175 (29.8) 28 (70.0) 147 (26.9) <0.01
VAP caused by MDR bacteria other than 155 (26.4) 12 (30.0) 143 (26.1) 0.52
ESBL-EB, n (%)
Enterobacteriaceaet 48(31.0) 2 (16.7) 46 (32.2)
Pseudomonas aeruginosat 32 (20.6) 2 (16.7) 30 (21.0)
S. aureust 17 (11.0) 3(25.0) 14 (9.8)
Polymicrobialt 48 (31.0) 3(25.0) 45 (31.6)
Othert 10 (6.4) 2(16.7) 8 (5.6)
Appropriate first-line ATB, n (%) 384 (65.5) 20 (606) 364 (66.7) 003
No ATB within the first 24 hr, n (%) 149 (25.3) 8 (20.0) 141 (26.8) 0.87
Carbapenem as first-line ATB, n (%) 92 (15.7) 13 (32.5) 79 (14.4) <0.01
Appropriate first-line ABT, n (%)% 75 (81.5) 7 (63.8) 68 (85.9) 0.02
Time elapsed from MV onset, d 16.3 (17.6) 19.4 (24.9) 16.5 (17.3) 0.19
Time elapsed from ICU admission, d 15.9 (17.7) 21.4 (24.7) 16.0 (17.3) 0.07
CPIS D1 (points) 5.1 (1.7) 5.1 (2.1) 5.1 (1.7) 0.90
CPIS D3 (points) 6.4 (2) 6.7 (2.2) 6.4 (2.1) 0.40
Septic shock (N. [%)]) 183 (31.2) 13 (32.5) 170 (31.1) 0.85
SOFA score, day 1 (points) 86 (3) 9.5 (3.9 85 (3.0) 0.05
SOFA score, day 3 (points) 8.2 (2.9) 8.9 (3.6) 8.2 (2.9) 0.17
(Continued)
Critical Care Medicine www.ccmjournal.org 703
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TABLE 2. (Continued). Suspected Ventilator-Associated Pneumonia Episode
Description and Outcomes According to Extended-Spectrum g-Lactamase-Producing
Enterobacteriaceae Colonization Before Suspected Ventilator-Associated Pneumonia

Variable

ESBL-EB Colonization

No ESBL-EB Colonization
Prior to Suspected
VAP (n =547)

Prior to Suspected
VAP (n =40)

QOutcomes, n (%)

ICU length of stay, d 356.7 (30.6)
Mechanical ventilation duration, d 279 (25.3)
ICU mortality 231 (39.3)

376 (379) 36.6 (30.1) 0.69
32.2(32.1) 276 (24.7) 0.27
24 (60.0) 207 (37.8) <0.01

ESBL-EB = extended-spectrum f-lactamase—producing Enterobacteriaceae, VAP = ventilator-associated pneumonia, MDR = multidrug resistance, ABT = antibiotic,
CPIS = clinical pulmonary infection score, SOFA, Sequential Organ Failure Assessment.

*n (%) among EB-ESBL causing VAP.
tn (%) among MDR bacteria causing VAP other than ESBL-EB.
#n (%) among patients who received carbapenem as first-line antibiotic.

trigger the overuse of broad-spectrum antibiotic regimens (3,
21). We hypothesized, therefore, that an ASC policy could be
helpful in guiding first-line therapy.

We showed herein that by detecting prior ESBL-EB digestive
colonization, it was possible to identify patients at risk of being
infected with these pathogens if VAP was suspected thereafter.
The specificity (95.7%) and the
gest that

at least in a low-prevalence area like our
setting. Actually, one should admit that NPV would be prob-
ably quite lower if ESBL-EB were more frequently responsible

TABLE 3. Independent Predictors of ICU
Mortality of the Patients With Suspected
Ventilator-Associated Pneumonia
According to Two Logistic Regression
Models (A and B)

Variable OR 95% CI P
Model A
SOFA day 1 121  1.14-129 <0.0001
Diabetes mellitus 111 0.71-1.74 0.646

Appropriate first-line ABT 0.66 0.46-0.96 0.031
Chronic cardiac disease 233 1.61-3.36  <0.0001
ESBL-EB colonization 193 0.96-3.90 0.067
Model B
SOFA day 1 122  1.156-130 < 0.0001
Diabetes mellitus 1.30 0.83-2.02 0248
Appropriate first-line ABT  0.69  0.48-0.99 0.045
Chronic renal failure 141 0.99-390 0.055
ESBL-EB colonization 196 0.96-3.90 0.067

OR = odds ratio, SOFA = Sequential Organ Failure Assessment,
ABT = antibiotic, ESBL-EB = extended-spectrum f3-lactamase—producing
Enterobacteriaceae.
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for VAP. In addition,
had
cion. Interestingly, ESBL-EB
in of them. Performing a could
the of the screening. However, we should
admit that given the quite in our cohort,
screening for ESBL-EB digestive colonization could lead to an
_ of the risk of such bacteria being involved in
patients with suspected VAP.

Some authors have studied the of a
- surveillance culture that aimed to detect ESBL-EB rec-
tal carriage (10). Interestingly, 82 patients were, thus,
found to be - at ICU , a greater rate than
in our cohort. Among the patients - than

-- in 28 of them
ESHE 5

subsequent

atients who developed
to infection suspi-

caused by

However, of the cases of
ICU-acquired infections were , and only one ESBL-
EB-related VAP episode was recorded during the study period.
Finally, to our knowledge, very few studies have evaluated the
specific impact of weekly screening for digestive ESBL carriage
on VAP ecology.

Different policies were evaluated in previous studies, gener-
ally reporting good concordance between surveillance culture
results and the actual causative bacteria.
showed that

rates at ICU

(22, 23).
resistant S. aureus

for
yielded speci

Altogether, these data suggest that
- in ICU patients is likely to
such bacteria in including VAP (25). It
could, therefore, be used as an astute and efficient way to select
patients in whom broad-spectrum antibiotic could be avoided
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Clinical Investigations

TABLE 4. Performance Characteristics of Extended-Spectrum g-Lactamase-Producing
Enterobacteriaceae Active Surveillance Culture as a Predictor of Extended-Spectrum
B-Lactamase-Producing Enterobacteriaceae Ventilator-Associated Pneumonia

Positive

Sensitivity (%)
[95% CI]

Specificity (%)
[95% CI]

Predictive Value
(%) [95% CI]

Negative
Predictive Value
(%) [95% Cl]

Positive LR
[95% CI]

Negative LR
[95% CI]

All ventilator- 17/20 (85.0) 543/567 (95.7) 17/41 (41.5) 543/546 (99.4) 19.8[9.8-35.4] 0.15[0.0-0.4]
associated [62.1-96.8] [93.7-97.3] [26.3-57.9] [98.4-99.9]
pneumonia
LR = likelihood ratio.
others showed that
1007 . swabs that
microorganisms (i.e.,
2 the agents for subsequent infection (29). Indeed,
2 species had been from
& 50+ tract surveillance cultures
e eplsodes As a result, the - of _
» reached-
However, one should admit that
e o
0 ") 5'0 160 In addition, because
100% - Specificity% the_ of MDR bacteria, screening for only the most
b - Specificity resistant species as described above (e.g., ESBL-EB and MRSA)

Figure 2. Receiver operating characteristic (ROC) curve for extended-
spectrum ﬁ-lactamase—producini Enterobacteriaceae colonization to

the-of their in patients with suspected
ventilator-associated pneumonia in the ICU. Thﬁ

curve: (080 (95% CI, 0.81-0.99).

as the empirical therapy (26). The fact that in this study, other
risk factors of MDR bacterial involvement were found in the
same proportions regardless of ESBL-EB digestive coloniza-
tion emphasizes this conclusion. However, we should acknowl-
edge that among these factors, antibiotic exposure prior to
ICU admission was not assessed (10).
However, one could argue that EB, despite being a
growing threat, are-the encountered
bacterial species, in Europe at least. In addition,
culture alone does.prov1de a
-_ bacterial f-hkely to be involved in subse-
quent ICU-acquired infection, including VAP.
Some authors, thus, evaluated the accuracy of _

alone in predicting the patho-
but interestingly increased to

surveillance
gens implicated in VAP was

- if it was

Similarly, the

increased from 80%
to if were considered than- aspirates

In addition, these findings suggest that such a policy could
actually curtail the use of broad-spectrum antibiotic regimens.
In line with these findings, another group showed that a
was very in
(28). In the same way,

antibiotics in patients with

Critical Care Medicine

with the -- of -

therapy. Finally, none of these
studies addressed the cost-effectiveness issue.

We, therefore, chose to apply a screening policy that cor-
responded to our - VAP was the main ICU-
acquired infection and involved in up to
of cases, whereas isolated. In addition,

cultures are than
be repeated

cultures, which
involved in

of our cases (28, 30). Compelling

should be applied

| that is,

subsequent to
thereby to repeated
31, 32). Finally, allowed us to
. the bacteria, which occurred once
before this screening policy was implemented in our ICU (33).

Nonetheless, our study has some limitations. First, our
results reflect only the experience of a single centre and cannot
be generalized to other ICUs with different microbial and resis-
tance patterns or standards of care. In addition,
which has been shown to
probably of pneumonia. However, it has
been shown that antibiotics should be promptly started as soon
as VAP is suspected, without waiting until culture results are
available, especially in the most severely affected patients and
provided that the therapy is reassessed thereafter. Regarding
this point, it is worth noting that the SOFA scores were quite
high in the study population, thus supporting the need for

within the airways (13,

the
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the

prompt administration of empirical therapy. Finally, our

screening policy should be evaluated prospectively in another
cohort before drawing firm conclusions regarding its predic-

tive

value.

As a conclusion, we showed herein that ESBL-EB rectal car-
riage could predict the subsequent isolation of such bacterial
species within the airways of patients with suspected VAP in a
low-prevalence area. The choice of first-line antibiotics could

bet

hus more accurate.
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