
Prevention of ventilator-associated pneumonia by

selective decontamination of the digestive tract
To the Editors:

We read with interest the review entitled ‘‘Evidence on
measures for the prevention of ventilator-associated pneumo-
nia’’ by LORENTE et al. [1]. We enjoyed the paper as it is
comprehensive and based on an appropriate design. In
particular, we welcome the authors’ acknowledgement of the
proven clinical benefits of selective decontamination of the
digestive tract (SDD). The authors give four explanations why
SDD is not yet widely used, but are unable to make a definitive
recommendation regarding its use due to the perceived ‘‘lack
of consistent benefit and unclear cost-effectiveness’’.

Overall, 20 yrs of clinical research have yielded 56 randomised
controlled trials (RCTs) of SDD and 12 meta-analyses [2]. SDD
significantly reduced the odds ratio (95% confidence interval)
for pneumonia [3], bloodstream infection [4] and mortality [3]
to 0.35 (0.29–0.41), 0.63 (0.46–0.87) and 0.78 (0.68–0.89),
respectively.

Concerns expressed by the experts about resistance are based on
low-level evidence but have hindered the implementation of
SDD. Resistance was practically absent in 56 RCTs of SDD [5]. In
particular, a large Dutch RCT including the end-point of
resistance demonstrated that carriage of multiresistant, aerobic,

TABLE 1 Summary of randomised controlled trials of selective decontamination of the digestive tract, including data on costs

First author [Ref.] Cost measure Comment

ABELE-HORN [8] Patients treated with antibiotics Significantly reduced

Antibiotic expenditure Reduced

Antibiotic cost?day-1?patient-1 Significantly reduced

Antibiotic cost?patient-1 treated Significantly reduced

Ventilation cost?day-1 No difference

BION [9] Total nonprophylactic antibiotic cost?day-1?patient-1 Reduced

Total antibiotic cost?day-1?patient-1 Increased

GASTINNE [10] Total charge for systemic antibiotics No difference

Mean charge?patient-1 to treat respiratory infection Reduced

Mean total charge for antibiotics Significantly increased

GEORGES [11] Antibiotic cost?day-1?patient-1 Reduced

Total antibiotic cost?day-1?patient-1, SDD included Significantly increased

HELLINGER [12] Total charges for medical care after liver transplantation No difference

DE JONGE [6] Total cost of prescribed antibiotics Reduced

KORINEK [13] Total cost of parenteral antibiotics for acquired infections Reduced

Antibiotic cost?patient-1 infected No difference

Cost per patient Reduced

Cost per survivor Reduced

KRUEGER [14] Antibiotic cost?patient-1 Reduced

Total antibiotic cost?day-1?patient-1, SDD included Increased

Therapeutic intervention scoring system points Significantly reduced

LINGNAU [15] Mean antibiotic cost?patient-1 to treat infectious complications Significantly reduced

QUINIO [16] Antibiotic expenditure, SDD included Significantly reduced

ROCHA [17] Overall antibiotic cost Significantly reduced

Antibiotic cost?day-1?patient-1 Significantly reduced

Cost per survivor Reduced

ROLANDO [18] Antibiotic cost No difference

SÁNCHEZ GARCı́A [19] Cost of systemic antibiotics Significantly reduced

Cost per survivor Significantly reduced

SHARDEY [20] Total antibiotic expenditure Significantly reduced

Patients receiving antibiotics Significantly reduced

STOUTENBEEK [21] Cost per survivor Reduced

ZWAVELING [22] Medical care cost No differences

Data were retrieved after reviewing 56 randomised controlled trials of selective decontamination of the digestive tract (SDD) [4, 5]. c
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Gram-negative bacilli was significantly reduced by SDD [6], and
a French RCT showed that SDD controlled an outbreak caused
by extended-spectrum b-lactamase-producing Klebsiella pneu-
moniae [7]. Additionally, resistance was not a clinical problem in
10 studies that monitored resistance over a period of 2–9 yrs [2].

Costs were evaluated in 16 RCTs of SDD (table 1). Costs were
reduced in the majority of studies; only three trials showed an
increase in total costs. Interestingly, four studies showed that
cost per survivor was lower in patients receiving SDD compared
with controls. In addition, VAN NIEUWENHOVEN et al. [23], using a
combination of crude cost analysis, decision model analysis and
bootstrap analysis, provided strong evidence that preventing
ventilator-associated pneumonia by means of oropharyngeal
decontamination was cost-effective and was the dominant
strategy, i.e. had lower costs and beneficial effects.

We believe that an additional cost of selective decontamination
of the digestive tract of ,J6 per day can hardly be an issue for
an intervention that significantly reduces lower airway and
bloodstream infections, and mortality, without antimicrobial
resistance emerging in unselected critically ill patients [24].
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Urgences 1994; 3: 621–627.

12 Hellinger WC, Yao JD, Alvarez S, et al. A randomized,
prospective, double-blinded evaluation of selective bowel
decontamination in liver transplantation. Transplantation
2002; 73: 1904–1909.

13 Korinek AM, Laisne MJ, Nicolas MH, Raskine L, Deroin V,
Sanson-Lepors MJ. Selective decontamination of the
digestive tract in neurosurgical intensive care unit patients:
a double-blind, randomized, placebo-controlled study. Crit
Care Med 1993; 21: 1466–1473.

14 Krueger WA, Lenhart FP, Neeser G, et al. Influence of
combined intravenous and topical antibiotic prophylaxis
on the incidence of infections, organ dysfunctions, and
mortality in critically ill surgical patients: a prospective,
stratified, randomized, double-blind, placebo-controlled
clinical trial. Am J Respir Crit Care Med 2002; 166: 1029–1037.

15 Lingnau W, Berger J, Javorsky F, Lejeune P, Mutz N,
Benzer H. Selective intestinal decontamination in multiple
trauma patients: prospective, controlled trial. J Trauma
1997; 42: 687–694.
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Comparisons between portable and

chemoluminescence exhaled nitric oxide

measurements
To the Editors:

Exhaled nitric oxide fraction (FeNO), a well-established marker
of eosinophilic airway inflammation is elevated in asthma [1,
2]. A recent study showed that changes in FeNO are correlated
with changes in asthma control over time in unselected
patients [3]. It was also shown that monitoring FeNO enables
anti-inflammatory treatment to be tailored more efficiently,
thereby resulting in the reduction of inhaled corticosteroid
doses without compromising asthma control [4]. Although a
more recent study may slightly temper this enthusiasm [5], all
these data suggest that FeNO measurement may be helpful in
day-to-day asthma management and should, therefore, be
integrated into routine testing procedures. So far, however,
FeNO has been measured mostly with chemoluminescence
equipment that is expensive and bulky, thereby restricting its
use in specialised centres. Cheaper handheld devices (NIOX
MINO; Aerocrine AB, Solna, Sweden) using an electrochemical
sensor to measure FeNO are now available [6] and should allow
widespread use of FeNO evaluation in asthma management.
The few existing studies that have investigated FeNO measure-
ments achieved with NIOX MINO suggest that FeNO is well
correlated (albeit slightly higher) with FeNO measured using
the larger chemoluminescence analyser provided by the same
manufacturer (Aerocrine AB) [7–9].

In a comparative study, we used both NIOX MINO and a daily
calibrated LR-2000 chemoluminescence analyser (Logan
Research Ltd, Rochester, UK) to measure FeNO in 102 subjects,
including 58 asthma patients (43 patients were treated with
inhaled steroids) and 44 nonasthmatic control subjects. Our
results confirm that FeNO measured by using NIOX MINO in
accordance with manufacturer’s instructions is highly corre-
lated (r50.957, p,0.001) but consistently higher (p,0.001 by

paired t-test on log-transformed FeNO) than FeNO measured by
using our chemoluminescence analyser in accordance with the
American Thoracic Society/European Respiratory Society
guidelines. A Bland–Altman plot of log transformed FeNO

(fig. 1) shows a mean difference equal to 0.144 corresponding
to a mean ratio of 1.39 between NIOX MINO and our
chemoluminescence analyser (39% difference). This did not
prevent FeNO measurements, obtained with the two devices, to
be similarly reliable in discriminating asthma patients from
nonasthma subjects (i.e. similar area under the curve on the
receiver operating characteristic curve analysis; data not
shown). However the optimal FeNO cut-off points that
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FIGURE 1. Bland-–Altman plot comparing log transformed exhaled nitric oxide

fraction (FeNO) from NIOX MINO (MINO; Aerocrine AB) and chemoluminescence

(Chemo) devices. –––: mean difference; -----: ¡26SD. c
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