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ABSTRACT: This study was undertaken to assess whether oropharyngeal vancomycin
may control oropharyngeal carriage and lower airway infection due to methicillin-
resistant Staphylococcus aureus (MRSA) acquired in the intensive care unit (ICU).
Secondary endpoints were the emergence of vancomycin-resistant enterococci,
vancomycin-intermediate S. aureus and vancomycin consumption.

A total of 84 patients, admitted to a medical/surgical ICU and mechanically
ventilated for w72 h, were randomly assigned to control (n=42) or test (n=42) group.
Both groups received the protocol of selective decontamination of the digestive tract,
including polymyxin E, tobramycin and amphotericin B. Patients in the test group
received 0.5 g of a 4% vancomycin gel at 6-h intervals in the oropharynx.

Lower airway infections due to MRSA acquired on the ICU were reduced in the test
group, as was oropharyngeal carriage. Neither vancomycin-resistant enterococci nor
vancomycin-intermediate S. aureus were isolated from either surveillance or diagnostic
samples during the study period. The vancomycin costs were lower in the test group.

This study demonstrates that oropharyngeal vancomycin, which controls intensive
care unit-acquired lower airway infections and secondary carriage due to methicillin-
resistant Staphylococcus aureus, is cost-effective and safe in terms of vancomycin-
resistant enterococci and vancomycin-intermediate Staphylococcus aureus.
Eur Respir J 2004; 23: 921–926.

*Dept of Emergency, Unit of Anaesthesia and
Intensive Care, and }Unit of Microbiology and
Laboratory Medicine, Regional Hospital of
Gorizia, Gorizia, and

z
Dept of Public Health

and Microbiology, University of Turin, Turin,
Italy. #Dept of Medical Microbiology, Uni-
versity of Liverpool, Liverpool, UK.

Correspondence: L. Silvestri, Unità Operativa
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Aspiration of contaminated oropharyngeal secretions is the
main pathway for the development of lower airway infections
in patients requiring mechanical ventilation on the intensive
care unit (ICU) [1]. Individuals with an underlying disease are
often oropharyngeal carriers of abnormal aerobic Gram-
negative bacilli (AGNB) [2] and methicillin-resistant Staphy-
lococcus aureus (MRSA) [3]. Prevention and eradication of
the abnormal carrier state can be achieved by the adminis-
tration of nonabsorbable antimicrobials into the oropharynx,
as part of selective decontamination of the digestive tract
(SDD) [4].

The European Task Force on ventilator-associated pneu-
monia [5] and the Consensus Conference in Critical Care
on ICU-acquired pneumonia [6] acknowledged SDD as an
evidence-based manoeuvre that reduces both pneumonia and
mortality. These recommendations were based on two meta-
analyses of randomised controlled trials [7, 8]. Recently, two
individual trials of huge sample size confirmed the meta-
analytic evidence [9, 10]. The SDD strategy, using both
parenteral and enteral antibiotics, significantly reduced
pneumonia and other lower airway infections, combined
with 8% absolute mortality reduction. The impact of SDD
was similar in medical and surgical patients. Surveillance
cultures are recommended to detect emergence of resistance.

Three SDD trials included oropharyngeal vancomycin in
order to clear MRSA, which is intrinsically resistant to
polymyxin and aminoglycosides, from the oropharyngeal

cavity [11–13]. However, a separate analysis of the impact of
topical vancomycin on MRSA lower airway infections was
not performed in any of these studies.

A randomised trial was conducted to assess the impact of a
4% vancomycin gel, applied into the oropharynx, on MRSA
lower airway infections in patients treated on a medical/
surgical ICU. Secondary endpoints were carriage rates and
indices of MRSA in the oropharynx, the emergence of
vancomycin-resistant enterococci (VRE), as well as vancomycin-
intermediate S. aureus (VISA) and vancomycin consumption.

Material and methods

Study subjects

This study was conducted over a 1-yr period, in an eight-
bedded ICU, at a multidisciplinary regional-referral hospital.
The ICU is a facility with an annual admission rate ofy350
patients; medical patients account for 80% of the population,
the remaining 20% are surgical and trauma patients. For
isolation purposes, patients can be cohorted in to three,
two-bedded cubicles and if necessary, in to a separate high-
dependency unit. Patients with multiresistant microorganisms
were always isolated.

All consecutive patients aged w18 yrs, who were expected
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to require mechanical ventilation for w72 h, were enrolled.
Exclusion criteria were pregnancy, known allergy to the study
antibiotic, discharge, death or extubation during the initial
72 h of the protocol. Enteral feeding through a nasogastric
or a naso-jejunum tube or a percutaneous gastrostomy was
administered, with progression to full nutritional support
within 96 h. Stress gastric-ulcer prophylaxis with H2-
antagonists was not routinely practiced; sucralfate was
not used. A semi-recumbent position of 30u was maintained
during mechanical ventilation. Subglottic suctioning was not
practiced. Patients requiring ventilation of o7 days received a
percutaneous tracheostomy. The study ended with extuba-
tion, discharge or death of the patient. The study was
approved by the local ethical committee. Informed consent
was obtained before randomisation from either the patient or
the patient9s next of kin, according to competency.

Infection prophylaxis, using the original protocol of SDD,
was routinely applied in all patients. The SDD protocol
consisted of a combination of enteral (i.e. polymyxin E,
tobramycin and amphotericin B) and parenteral antimicro-
bials, hygiene and surveillance cultures [14, 15]. A gel (0.5 g)
containing 2% polymyxin E, tobramycin, and amphotericin B
was applied in the oropharynx four times?day-1, and 10 mL of
a suspension containing 100 mg polymyxin E, 80 mg tobra-
mycin and 500 mg amphotericin B was administered four
times?day-1 through the nasogastric tube. A 4-day course
of systemic cefotaxime (or ceftazidime if the patient was
suspected of carrying a pseudomonal strain) was part of the
SDD protocol. The standards of hygiene recommended by the
Centers for Disease Control and Prevention (CDC) were
followed. Surveillance samples of throat and rectum were
taken on admission and then twice weekly (Monday and
Thursday).

Systemic antibiotics, including vancomycin, were adminis-
tered in case of infection, based on clinical signs and
laboratory results. In general, a 5-day course of antibiotics
was given, followed by clinical re-evaluation of the patient.

Study design

After obtaining the informed consent, patients were
randomly allocated to either control or test group by a
computer-generated random-number table, which was not
available on the ICU. The doctor in charge of the enrolled
patient contacted the investigator (D. Gregori, Dept of Public
Health and Microbiology, University of Turin, Turin, Italy),
who was not involved in patient care for the randomisation.
Patients who were assigned to the test group received 0.5 g
of a 4% vancomycin gel at 6-h intervals, applied in the
oropharynx with a gloved finger. The radiologist and the
microbiologist were blinded to the patient groups. Results of
surveillance cultures were withheld by the microbiologist.
Care providers were not blinded to the study and patients9
allocation, except two physicians (L. Silvestri, Dept of
Emergency, Unit of Anaesthesia and Intensive Care, Regional
Hospital of Gorizia, Gorizia, Italy and H.K.F. van Saene,
Dept of Medical Microbiology, University of Liverpool,
Liverpool, UK) who participated in the endpoint review
committee.

Age, sex, admission diagnosis, and simplified acute
physiology score (SAPS) II were obtained on admission.
Patients with lower airway infection, number of infection
episodes, MRSA carriage rate and index, classification of
infection episodes according to the carrier state, length
of ICU stay, days of ventilation, day of onset of infection
and carriage, and vancomycin consumption were recorded.

Methods

Surveillance samples of throat and gut were processed
qualitatively and semi-quantitatively to detect the level of
carriage. Throat and rectal swabs were cultured minimally on
to three solid media, including a staphylococcal, yeast and
MacConkey agar plate. Each swab was streaked onto the
solid media using the three-segment method [16, 17]. Standard
methods for identification, typing, and sensitivity patterns
were used for all microorganisms. To differentiate S. aureus
from other species of staphylococci, the laboratory used
production of DNAse (by a DNA agar plate method), a slide-
agglutination test to detect clumping factor and protein A
(ProlexTM Staph Latex Kit; Prolab Diagnostics, Neston,
Wirral, UK), and a slide agglutination kit for the rapid
detection of penicillin-binding protein-2a for MRSA (MRSA
Screen; Biogenetics, Padova, Italy). If the results were
inconclusive, staphylococcal species were identified by a
biochemical method (ID 32 Staph; BioMerieux, Marcy
l9Etoile, France). Sensitivity patterns were determined by
the ATB and Vitek system (Gram-positive susceptibility
(GPS)-517 for staphylococci, GPS-516 for enterococci,
Gram-negative susceptibility-502 for Gram-negative rods;
BioMerieux). MRSA isolates which had a minimum inhibi-
tory concentration ofw256 mg?mL-1 on gradient plates in the
exponential antibiotic gradient (E) test were confirmed to be
MRSA. The breakpoints for VRE and VISA were 16 mg?mL-1

and 8 mg?mL-1 of vancomycin, respectively [18, 19].
Diagnostic samples, including tracheal aspirate, urine and

blood, were obtained only on clinical indication and
processed according to the method described previously.
Identification, typing and extended sensitivity patterns were
used to confirm or refute the relatedness of microorganisms.

Carriage or carrier state was defined as the patient9s state
when the same strain of potentially pathogenic microorgan-
ism (PPM) was isolated from at least two consecutive
surveillance samples, in any concentration, over a period of
1 week [20]. Carriage index was defined as the sum of growth
densities of the positive surveillance cultures divided by the
total number of swabs [17].

Lower respiratory tract infection (LRTI) included pneu-
monia and tracheobronchitis. Pneumonia was diagnosed
upon the presence of a new and/or progressive pulmonary
infiltrate on chest radiograph persistent forw48 h, in addition
to two clinical criteria and one confirmation criterion. Clinical
criteria included the following: 1) core temperature o38.3uC
or v36uC; 2) leucocytosis w126109?L-1 or leucopenia
v46109?L-1; and 3) purulent tracheobronchial secretions.
Confirmation criteria included one of the following: 1)
endotracheal aspirate with semiquantitative cultures at a
concentration of o105; 2) positive blood culture in the
absence of an extrapulmonary focus; and 3) a response to
antimicrobial therapy in the absence of alternative diagnosis
[21]. Tracheobronchitis was defined using the same criteria as
pneumonia, omitting the radiographical findings.

Infections were classified according to the criterion of the
carrier state [20]. Primary endogenous infections were caused
by both community and hospital PPMs carried by the patient
in throat and/or gut on admission to the ICU. Secondary
endogenous infections were caused by PPMs not carried in
throat and/or gut at the time of admission to the ICU, but
acquired in the throat and/or gut during an ICU stay, prior to
the infection. Surveillance and diagnostic samples yielded the
same microorganism in infections of endogenous origin.
Exogenous infections were caused by PPMs introduced
into the patients from the environment, either animate or
inanimate. Bacteria were transferred directly into an internal
organ, without previous carriage. In exogenous infections,
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surveillance samples were negative for PPMs that readily
appeared in diagnostic samples. Only secondary endogenous
and exogenous infections were labelled ICU-acquired infec-
tions; whilst primary endogenous infections were considered
to be imported infections.

Defined daily doses (DDD) of vancomycin were 2 g and
80 mg of parenteral and oral vancomycin, respectively [22].

Analysis

The study was designed to test the hypothesis that
oropharyngeal vancomycin would reduce the incidence of
lower airway infection due to MRSA. The current authors
have previously determined a baseline incidence of MRSA
ICU-acquired lower airway infection of 35%. A sample size of
84 patients was calculated to be necessary to provide a
reduction in the incidence of MRSA lower airway infection
from 35% to 10%, with a statistical power of 0.80 by a two-
sided test at the 5% significance level.

Data are presented as median (interquartile range), or
percentages, as appropriate. Exploratory data analyses were
performed, analysing categorical variables with Chi-squared
test or Fischer9s exact test when appropriate. Comparisons
between continuous variables among two groups were carried
out with unpaired t-test for variables with normal distribu-
tion, and Mann-Whitney U-test for non-normally distributed
variables. Effects were evaluated using a modelling strategy.
Treatment effect was adjusted for age, sex and SAPS II score
as covariates. The regression model was chosen according to
the outcome characteristics: logit (probability of experiencing
an infection), log-linear (number of infections and number
of days of carriage) and multinomial-logit (probability of
experiencing a specific type of infection) models were used for
modelling the outcome. The proportional hazard model was
used for estimating the change in infection rates with respect
to time [23]. Confidence intervals (95% CI) were computed for
days when curves differentiated.

Results

A total of 84 patients completed the trial: 42 patients in
each group. Table 1 shows the baseline characteristics of the

control and test groups. They were comparable between the
two groups; the higher number of patients with chronic
obstructive pulmonary disease in the vancomycin group was
not significant, as compared to the control group. Table 2
shows the ICU characteristics. There were no significant
differences between the two groups; although, the test group
comprised of a higher number of infected patients, mainly due
to the higher number of primary endogenous infections and
less secondary endogenous infections.

A causative pathogen was identified in 46 out of 61
infection episodes. A total of 15 infections (six in the control
and nine in the test group) were not microbiologically proven.
A detailed list of pathogens is shown in table 3.

Six patients receiving vancomycin developed six episodes of
LRTI due to MRSA: five primary endogenous and one
exogenous (table 4). Eight control patients had 10 lower
airway infections due to MRSA: three primary endogenous,
one exogenous and six secondary endogenous. The 4%
vancomycin gel effectively prevented secondary endogenous
lower airway infections in the test group (0 versus 6, pv0.001).
As only secondary endogenous and exogenous infections are
nosocomial (i.e. ICU acquired), there were significantly less
ICU-acquired lower airway infections in the test, as compared
to the control group (1 versus 7; odds ratio (OR): 0.26; 95%
CI: 0.08–0.88; pv0.001). Placement of a tracheostomy did not
influence the lower airway infection rate, as only one
exogenous infection developed after the tracheostomy in the
control group. Patients in the test group stayed in the ICU
significantly shorter compared to the control group (21.5 days

Table 1. – Baseline characteristics of the patients studied

Characteristic Control Vancomycin

Subjects n 42 42
Age yrs 69.5 (63–76) 72 (64.7–77)
Sex male 24 (57) 29 (69)
SAPS II score 45.5 (34.5–55.2) 43.5 (35.2–56)
Admission diagnosis

Cardiac 5 (12) 8 (19)
COPD 10 (24) 16 (38)
Pneumonia at entry 7 (17) 10 (24)
Major surgery 2 (5) 2 (5)
Gastrointestinal disease 3 (7) 4 (10)
Neurological diseases 17 (40) 16 (38)
Trauma 5 (12) 2 (5)
Sepsis 3 (7)
Renal failure 2 (5) 2 (5)
Diabetes 6 (14) 7 (17)

Receiving antibiotics at study entry 13 (31) 17 (40)

Data are presented as median (interquartile range) and n (%), unless
otherwise stated. More than one admission diagnosis condition per
patient is possible. SAPS: simplified acute physiology score; COPD:
chronic obstructive pulmonary disease.

Table 2. – Intensive care unit characteristics of the population
studied

Characteristic Control Vancomycin

Subjects n 42 42
Length of stay days 15.5 (8.7–34.5) 13 (9.7–24)
Days of ventilation

Total n 649 621
Median (interquartile range) 10 (6–22.2) 11.5 (7.7–18.5)

Tracheotomy
Number of patients 15 (36) 17 (40)
Day of placement 14 (9–21) 10 (2.5–14.5)

H2-receptor blocking drugs therapy
Number of patients 19 (45) 18 (43)
Days of therapy 0 (0–5.25) 0 (0–4.25)

Patients receiving nutrition
Parenteral 11 (26) 9 (21)
Enteral 34 (81) 38 (90)

Nasogastric tube 42 (100) 42 (100)
Jejunal tube 2 (5) 1 (2)
Gastrostomy 3 (7) 2 (5)

Patients with infection 16 (38) 24 (57)
Total of infection episodes n 30 31
Type of infection

Tracheobronchitis 2 (7) 2 (7)
Pneumonia 19 (63) 22 (71)
Urinary tract 3 (10)
Bloodstream 4 (13) 3 (10)
Other 2 (7) 4 (13)

Classification of infection episodes
Primary endogenous 15 (50) 22 (71)
Secondary endogenous 10 (33) 3 (10)
Exogenous 5 (17) 6 (19)

Day of infection onset 1 (1–13) 1 (1–10)
Mortality 15 (36) 12 (29)

Data are presented as median (interquartile range) and n (%), unless
otherwise stated. For patients receiving nutrition, more than one
condition per patient is possible.
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versus 39 days, pv0.05). In the study population, seven
patients (6.88–7.12) needed to receive the vancomycin gel to
prevent one ICU-acquired MRSA lower airway infection.

A total of 28 patients carried MRSA in the oropharynx
during the study period: 20 in the control group and eight in
the test group (pv0.05; table 4). There were five orophar-
yngeal MRSA carriers on admission in the control group;
whilst eight patients of the test group imported MRSA in
their oral admission flora. The 4% vancomycin gel completely
prevented acquisition and secondary MRSA carriage (OR:
0.25; 95% CI: 0.09–0.69; p=0.007). In the study population,
2.8 patients (2.65–2.94) needed to be treated with vancomycin
to prevent one oropharyngeal carrier of MRSA. The median
oropharyngeal MRSA carriage index was significantly higher
in the control than in the test group (1.78 versus 0.05; pv0.01).
Moreover, a conservative estimate adjusted for age, sex and
SAPS II, indicated that the duration of oropharyngeal
carriage significantly decreased from 508 days?1,000 ventila-
tor days-1 in the control group to 76 days?1,000 ventilator
days-1 in the treatment group (pv0.01).

In order to treat 12 episodes of MRSA infection in the
control group, 93.5 DDD of vancomycin were dispensed by
the pharmacy (mean: 16 g; median length of therapy: 9 days).

In contrast, in the test group, 42.5 DDD of vancomycin were
used to treat eight episodes (mean: 11 g; median length of
therapy: 6.5 days). A total of 52 g (650 DDD) of topical
vancomycin, given in 2,627 gel applications, were adminis-
tered to the test patients. The cost of both enteral and
parenteral vancomycin was J3,120 in the control group and
J2,294 in the test group.

A total of 979 microbiological samples were processed: 406
surveillance and 70 diagnostic samples in the control group,
and 418 surveillance and 85 diagnostic samples in the test
group. Neither VISA nor VRE were isolated during the study
period. During the study period and the following year,
neither VRE nor VISA were found throughout the hospital.

Discussion

This 1-yr randomised trial, in 84 patients requiring long-
term ventilation, shows that oropharyngeal decontamination,
using 4% vancomycin gel, prevents nosocomial lower airway
infections due to MRSA (7 versus 1) and reduces both carrier
rates (47% versus 19%) and median carriage indices (1.78
versus 0.05). Less vancomycin, both topical and systemic, was
used in the test group as compared to the control group that
received solely i.v. vancomycin. Finally, neither VRE nor
VISA were detected in any of the diagnostic and surveillance
samples.

First, the manoeuvre of 4% oropharyngeal vancomycin
impacts only infections of the lower airways due to MRSA
acquired on the unit [24]. Patients with a lower airway
infection (incubating or established on admission) were
unlikely to benefit from the 4% gel. Secondly, infections
other than lower airway infections, including septicaemia and
wound infections, were not expected to be impacted by the
study manoeuvre [11–13, 25]. Thirdly, exogenous lower
airway infections due to MRSA, in particular in tracheoto-
mised patients, cannot be controlled, as they are not preceded
by carriage in the oropharynx [26]. A substantial number of
critically ill patients were referred from other hospitals in the
region to the ICU. Of the 84 patients, 13 (15%) were
oropharyngeal carriers of MRSA on arrival to the ICU and
eight subsequently developed a primary endogenous lower
airway infection: three in the control and five in the test
group. Of the 20 MRSA infection episodes, 16 were lower
airway infections. A third of the patients (32 out of 84)
received a tracheostomy at a median of 14 and 10 days in the

Table 3. – Microorganisms causing the 61 episodes of
infection in the patients studied

Microorganisms Control Vancomycin

Normal flora
MSSA 1 (3.3) 1 (3.2)
Streptococcus pneumoniae 1 (3.2)
Haemophilus influenzae 1 (3.3)
Moraxella catarrhalis 1 (3.3)
CNS 1 (3.3) 1 (3.2)
Yeasts 2 (6.4)
Anaerobes 1 (3.3)

Abnormal flora
Pseudomonas spp. 5 (16.7) 7 (22.6)
Klebsiella spp. 1 (3.2)
Citrobacter spp. 1 (3.3) 1 (3.2)
Morganella spp. 1 (3.3)
MRSA 12 (40) 8 (25.8)

No growth 6 (20) 9 (29)

Data are presented as n (%). MSSA: methicillin-sensitive Staphylococ-
cus aureus; CNS: coagulase-negative staphylococci; MRSA: methicillin-
resistant Staphylococcus aureus.

Table 4. – Methicillin-resistant Staphylococcus aureus lower airway infection and oropharyngeal carriage

Control Vancomycin p-value

Subjects n 42 42
Infection

Patients 8 (19) 6 (14) NS

Number of episodes 10 6 NS

Primary endogenous 3 (30) 5 (83) NS

Secondary endogenous 6 (60) v0.01
Exogenous 1 (10) 1 (17) NS

Day of onset 10 (6.75–22) 1 (1–8) v0.01
Nosocomial day of onset 12 (7–21) 6 v0.05
Length of stay days 39 (36–53) 21.5 (16–28.5) v0.05

Carriage
Patients 20 (47) 8 (19) v0.05
On admission 5 (12) 8 (19) NS

ICU-acquired 15 (36) v0.01
Duration of carriage days 508 76 v0.01
Index 1.78 (0.91–2.24) 0.05 (0.007–0.17) v0.01

Data are presented as n, n (%) and median (interquartile range), unless otherwise stated. ICU: intensive care unit.
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control and test group, respectively. There was one patient
with an exogenous infection in each group. The remaining six
infections due to MRSA all occurred in the control group, as
the 4% vancomycin gel effectively prevented MRSA acquisi-
tion and subsequent secondary carriage. It should be
appreciated that this analysis is only possible with knowledge
of the carrier state provided by surveillance samples [16, 24].
Regular monitoring of the MRSA carrier state, on admission
and twice weekly, allows the distinction of primary endogen-
ous infections, due to imported MRSA from exogenous and
secondary endogenous infections, caused by MRSA acquired
on the ICU, i.e. "true" nosocomial infections.

All patients in the study received the full SDD protocol,
including topical polymyxin E/tobramycin/amphotericin B, as
prophylaxis against methicillin-sensitive S. aureus, AGNB
and fungal infections [4, 15]. However, by design, the classical
protocol of SDD does not cover MRSA. There are three
prospective, randomised, double-blind, placebo-controlled
studies of SDD which included oropharyngeal vancomycin
in their protocol [11–13]. Those studies were not specifically
designed to evaluate the impact of vancomycin on MRSA
pneumonia. PUGIN et al. [11] showed a reduction in S. aureus
oropharyngeal carriage and pneumonia due to Gram-positive
cocci, in patients treated with 66250 mg?day-1 of vancomycin
solution instilled into the retropharynx. In a study by
KORINEK et al. [12], which included a 4% vancomycin paste,
S. aureus was the main pathogen responsible for 60% of all
lower airway infections. However, no significant differences in
tracheal colonisation and pneumonia due to S. aureus were
shown. In a recent study by BERGMANS et al. [13], using 2%
vancomycin applied in the oropharynx, no data on MRSA
carriage and pneumonia were reported. In these three studies,
among S. aureus isolates, MRSA was not mentioned [11], or
was not isolated [12, 13].

In the present study, a vancomycin gel was used, rather
than a solution, in order to guarantee a prolonged contact
time between the MRSA carried in the oropharynx and the
topical vancomycin, and a high bactericidal concentration.
The intervention significantly reduced rates of carriers and
indices of carriage. More specifically, there was no acquisition
of MRSA in the test group, whilst 15 control patients
acquired MRSA and became oral carriers during the study.
The patients receiving 4% vancomycin had a median index of
carriage of 0.05, i.e.v103 MRSA?mL-1 of saliva. Overgrowth,
defined as o105?mL-1 of saliva, has been shown to promote
colonisation and infection of lower airways [1]. The sig-
nificantly reduced MRSA concentrations in the oropharynx
may explain the absence of secondary endogenous lower
airway infections.

A recent Canadian trial demonstrated that ventilated
patients who developed pneumonia stayed in ICU for 4.3
days longer than matched controls [27]. This is in line with the
current authors9 observations that patients with lower airway
infections due to MRSA spent more days on the unit (38 and
21 days in the control and test group, respectively). The
substantial impact of oropharyngeal vancomycin on ICU-
acquired lower airway infections in this trial was associated
with lower vancomycin costs.

VRE [28] and VISA [19] are present in many countries, and
the Hospital Infection Control Practices Advisory Commit-
tee, in collaboration with the CDC, has issued recommenda-
tions for their control [29, 30]. One of these recommendations
is that oral vancomycin should not be used. In the current
study, 42 patients received 80 mg of topical vancomycin daily
for a median of 11.5 days, its use was limited to minimise the
risk of resistant strains emerging [13]. Surveillance and
diagnostic cultures were screened for VRE and VISA, and
were negative over the study period and during the following
year. Overgrowth of enterococci and/or MRSA in the

presence of nonlethal faecal vancomycin levels is hypothesised
to promote the selection of resistant mutants amongst the
enterococcal and staphylococcal population [31]. Topical
oropharyngeal application of 80 mg of vancomycin daily is
unlikely to result in microbiologically active vancomycin
levels in the faeces. Vancomycin is inactivated by faecal
material, necrotic cells and fibres along its passage through
the alimentary canal. The absence of VRE and VISA is in line
with a recent situation during which intestinal vancomycin
was administered to control an MRSA outbreak [32].

The current authors acknowledge important limitations
of the study. First, the study was not designed as placebo-
controlled, and care providers were not blinded. However, the
radiologist and the microbiologist, and two ICU physicians
who made the assessment, were blinded. Secondly, imbalances
of underlying conditions on admission are an inherent
problem in studies of small sample size and may potentially
affect the results. Thirdly, the MRSA ICU-acquired lower
airway infection rate in the control group was less than
expected (23% instead of 35%), possibly due to a contamina-
tion bias [33]. The study manoeuvre may have impacted the
control group, as the likelihood of acquiring MRSA due to
transmission was reduced. Finally, although the difference in
rates of MRSA ICU-acquired lower airway infections
between the two groups is significant, the number of events
on which to base a solid inference is small.

In conclusion, the present study showed that topical
oropharyngeal vancomycin was effective in preventing
intensive care unit-acquired lower airway infections and
secondary carriage due to methicillin-resistant Staphylococcus
aureus in long-term mechanically ventilated patients receiving
selective decontamination of the digestive tract. The man-
oeuvre was found to be cost-effective and safe in terms of
isolation of vancomycin-resistant enterococci and vancomy-
cin-intermediate Staphylococcus aureus. In an endemic
methicillin-resistant Staphylococcus aureus setting, prophy-
lactic decontamination with vancomycin may control noso-
comial methicillin-resistant Staphylococcus aureus infections,
particularly in units to which methicillin-resistant Staphylo-
coccus aureus patient carriers are regularly referred. Surveil-
lance cultures are mandatory to evaluate the effectiveness and
safety of the prophylactic regimen. Further studies are
required to confirm the current authors9 findings, before the
long-term safety of this approach can be determined.
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