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LESS IS MORE IN INTENSIVE CARE

Less daily oral hygiene is more in the ICU: no
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Oral care in the intensive care unit (ICU) is a basic need, 
but oral care regimens vary, ranging from daily tooth 
brushing to applying antiseptics or antibiotics around the 
clock. While tooth brushing may be considered a stand-
ard procedure strategies with antiseptics or antibiotics 
have gained more ground in the past decades because of 
their beneficial effect on ICU-acquired infections and, for 
selective decontamination using antibiotics, also mortal-
ity [1–3].

The most widely used antiseptic for oral hygiene in 
European ICU patients in is chlorhexidine digluconate 
(CHX) [4]. Chlorhexidine reduces the incidence of ven-
tilator-associated pneumonia (VAP), but not mortality 
and it was long thought to be of minimal risk. CHX had 
already been widely used in dental care and commercially 
available mouth rinses and was adopted in VAP bundles, 
for example in Scotland and Belgium [5, 6]. A meta-anal-
ysis suggested that a higher CHX concentration would 
be more effective at preventing VAP than the 0.12% and 
0.2% concentrations that were commonly used, although 
there were no head-to-head comparisons included [7].

The good news lasted until meta-analyses indicated a 
possible increase in mortality associated with oral chlo-
rhexidine, with most studies using 0.12/0.2% [8, 9]. Also, 
4 times daily application of a CHX 2% solution led to oral 
mucosal side effects in a multicenter cluster-randomized 
trial and was therefore replaced by CHX 1% gel [10]. 
Although the CHX 1% gel did not lead to side effects, 
there was no difference between that intervention ver-
sus standard oral care with CHX 0.12/0.2% in preventing 
ICU-acquired bacteremia or mortality [11]; two end-
points for which interventions cannot bias the outcome 

assessment, as opposed to VAP. Is oral care with chlo-
rhexidine not so safe and effective after all?

There are a few important side notes on these nega-
tive effects. First, regarding oral mucosal side effects, 
CHX 2% is ten times as strong as concentrations that 
are regularly used [4] and seems too aggressive for use 
in critically ill, intubated patients. In this respect “less is 
more”. Second, as to yet, it remains unknown how CHX 
mouthwash (0.12/0.20%) increases mortality; is it chemi-
cal damage following micro-aspiration? And third, the 
vehiculum and method of application may also matter; a 
solution may be more easy to micro-aspirate than a gel 
or toothpaste and each may contain different other com-
ponents. These side notes require additional research and 
until results of future studies such as the CHORAL study 
are available [12], the potential beneficial effects of CHX 
come with potential detrimental effects. As a result, the 
European Society of Intensive Care Medicine refrained 
from a recommendation concerning CHX use in the 
most recent VAP guideline [13].

Fortunately, there is more to oral care in the ICU than 
CHX, and there is every reason to assume that changing 
the microbiome in the oral cavity by oral care can pre-
vent infections. It has been shown that there are similari-
ties between bacteria in the mouth and in the respiratory 
tract [14] and colonization of the respiratory tract by 
Gram-negative bacteria is associated with development 
of ICU-acquired infections (Fig.  1) [15]. Breaking this 
chain is an important aim of oral care.

Mind the O in SOD
Selective oropharyngeal decontamination (SOD) aims 
to do just that with a mouthpaste consisting of nystatin, 
colistin and tobramycin, applied 4 times daily after reg-
ular oral care with tooth brushing. It’s the ‘leanest’ ver-
sion of selective decontamination, a strategy that aims 
to prevent overgrowth of potentially pathogenic micro-
organisms using high-dosages of topical, non-absorb-
able, bactericidal antibiotics. SOD is more effective at 
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preventing ICU-acquired bacteremia (OR 0.68 [95% CI 
0.53–0.86]) and 28-day mortality (adjusted OR 0.86 [95% 
CI 0.74–0.99], NNT = 23) than standard care without 
topical antibiotics [2]. When compared to selective diges-
tive tract decontamination (SDD), the latter was found 
to be more effective than SOD in preventing bacteremia 
(crude proportions 4.5% vs 5.9% of patients, P = 0.001) 
and 28-day mortality (adjusted OR 0.85 [95% CI 0.77–
0.93]) [3]. However, in a previous study [2], SOD reduced 
28 day mortality by 2.9% (and SDD by 3.5%), compared 
to standard care without decontamination, which is a 
remarkable achievement given that SOD consist of just 
one component (antibiotic mouthpaste) and SDD of two 
additional components (gastro intestinal antibiotic sus-
pension and an intravenous third-generation cephalo-
sporin during the first four days in ICU). This indicates 
that oral decontamination has the potential to prevent 
infections and improve patient outcome.

Thus far, SOD and SDD were not associated with 
increases in antibiotic resistance in three large multi-
center cluster-randomized trials (CRT) [2, 3, 11] and 
reduced colonization with Gram-negative bacteria resist-
ant to third-generation cephalosporins and carbapenems 
[16]. They have only proven effects on patient outcome in 
settings with low-to-moderate levels of antibiotic resist-
ance [2, 17].

To conclude, the oral care paradigm continues to shift. 
CHX may not be as harmless as first thought, and benefi-
cial effects such as a reduction in VAP have thus far not 
been translated in improved survival. Selective decon-
tamination with antibiotics has been shown to reduce the 
incidence of bacteremia and mortality without negative 
effects on ICU-ecology, at least in settings with low-to-
moderate levels of antibiotic resistance. Most important, 

the relative importance of the O in SOD, in terms of 
effectiveness compared to SDD, does confirm that oral 
care matters and that less pathogenic bacteria in the oral 
cavity is in fact more, even in terms of survival.
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