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Critically ill patients hospitalized in intensive care units 
(ICUs) are at high risk for health care-associated infec-
tions (HAIs) in relation to their underlying conditions, 
comorbidities, impaired host defences, and the place-
ment of invasive devices (endotracheal tubes, bladder 
catheters, and intravascular devices including cath-
eters). These HAIs include surgical site infections, cen-
tral line-associated bloodstream infections, catheter-
associated urinary tract infections, ventilator-associated 
pneumonias (VAPs), and bloodstream infections. HAIs 
are strongly associated with prolonged length of stay, 
increased mortality and increased costs. In addition, 
the number of infections related to multidrug resistant 
organisms (MDROs) is increasing and is associated with 
a limited number of effective antimicrobial drugs. Many 
of these organisms such as methicillin-resistant Staphylo-
coccus aureus (MRSA) and carbapenem-resistant Entero-
bacteriaceae colonize the skin of hospitalized patients.

Several strategies are proposed for preventing HAIs, 
including adequate nursing staff, hand hygiene compli-
ance, aseptic techniques for the insertion of a catheter, 
avoidance of unnecessary use of indwelling devices, and 
contact isolation precautions for patients colonized/
infected with MDRO. One of the newer strategies of 
growing interest for ICU patients is skin disinfection 
with chlorhexidine. Indeed, the skin of patients is con-
sidered to be a major reservoir for pathogens associ-
ated with HAIs, and interventions aiming to reduce 

bacterial burden and the subsequent risk of infection 
are of potential interest. Chlorhexidine gluconate (CHG) 
is a widely used antiseptic agent with broad antimicro-
bial action against Gram-positive and Gram-negative 
organisms, facultative anaerobes, aerobes, and yeasts. It 
has also been shown that the use of CHG-impregnated 
wipes is able to reduce cross-transmission and coloniza-
tion in the ICU in an endemic situation resulting from 
multidrug-resistant Enterobacteriaceae [1]. However, it 
has been clearly established that the activity of CHG on 
MDR Gram-negative is dependent on the skin concen-
tration [2]. CHG has been successfully assessed as an 
effective skin antiseptic since the early 1970s. It exhibits 
a prolonged residual effect and is the agent of choice for 
skin disinfection in ICU patients before catheter inser-
tion. This agent may also lower the risk of horizontal 
transmission of bacteria to other patients. Whole-body 
bathing with CHG is one of the approaches intended to 
reduce bacterial density on the skin of patients instead 
of, or after, normal soap-and-water bathing. A CHG 
body bath or skin cleansing is used in a variety of set-
tings including the haematology/oncology units or prior 
to high-risk surgical procedures. While CHG is usually 
used in basic hygienic care as a liquid bathing agent, it 
can also be applied directly as a solution by clean wipes 
or as an ingredient in soaps and gels. It is now available 
as pre-packaged CHG-impregnated washcloths. This is a 
unique no-rinse system involving impregnated CHG in a 
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polyester disposable preparation cloth, which has been 
shown to deliver CHG (500 mg) more effectively, leading 
to a greater and rapid reduction in bacterial load on the 
skin [3]. Indeed, in healthy volunteers, cleansing with 2% 
CHG-impregnated cloths yielded higher residual CHG 
concentrations and lower bacterial densities than cleans-
ing with a 4% CHG liquid applied with either of two dif-
ferent cloth types and followed by rinsing [4]. Application 
of CHG on the patient’s body without rinsing, by wash-
cloths impregnated or saturated with CHG, may have a 
different impact due to the residual effect compared with 
the application of CHG that involves a post-application 
rinse.

The richness and diversity of bacteria found on the skin 
of ICU patients are modified by the use of pre-packaged 
CHG-impregnated washcloths. Indeed, for patients at 
day seven of ICU hospitalization, daily CHG bathing is 
associated with a reduction in both skin bacterial rich-
ness and diversity compared with control patients for 
whom water and soap were used [5]. Interestingly, in this 
latter report, this modification was mainly due to a signif-
icant reduction in Gram-negative bacteria colonization 
[5]. This efficacy regarding Gram-negative bacteria was 
also suggested by a clinical study done in a medical ICU 
that showed that the use of pre-packaged CHG-impreg-
nated washcloths was associated with a drop in the inci-
dence rate of HAI caused by Gram-negative bacteria 
[6]. This is a key issue because major randomised con-
trolled trials [7–11] have been done in order to decrease 
the incidence of MRSA (Table 1). In these latter studies 
[7–11], no beneficial effect has been reported regarding 
Gram-negative bacteraemia (Table 1). This is mainly due 
to the very low incidence of such infections observed in 
the participating ICUs, which is probably related to the 
short duration of stay [7–11]. It was reported that protec-
tion against primary bloodstream infection by pre-pack-
aged CHG-impregnated washcloths was apparent after 
5 or more days in one study [7] and increased with time 
in another one [8]. Indeed, among patients who were in 
the ICU for more than 7 days, the relative risk of a pri-
mary bloodstream infection was 0.69 (for patients bathed 
with chlorhexidine compared with those bathed with 
non-antimicrobial washcloths) and reached 0.51 among 
patients who were in the unit for more than 14  days. It 
is, therefore, crucial now to carefully evaluate the use of 
pre-packaged CHG-impregnated washcloths in patients 
at high risk of Gram-negative infection from remaining 
in the ICU for at least 1 week. Indeed, in a recent report 
[12] investigating 571 episodes of ICU-acquired blood-
stream infection, more than 40% were related to Gram-
negative bacteria.

Regarding the antibacterial spectrum of CHG, we 
have to be cautious regarding the activity against certain Ta
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Enterobacteriaceae such as Escherichia coli. A recent 
study done in mechanically ventilated patients showed 
that about one quarter of the 260 strains responsi-
ble for VAP were resistant to CHG [13]. The increasing 
use of chlorhexidine has generated concern regarding 
the possible emergence of CHG resistance. Low-level 
chlorhexidine resistance (tolerance) is well described 
in Staphylococci and is due to the activity of multidrug-
efflux pumps mediated by genes qacA and qacB. How-
ever, a recent single-center study covering 7.5 years was 
unable to show any significant modification in the resist-
ance profile of S. aureus isolates related to extensive use 
of CHG [14]. However, we have to be cautious with this 
risk and include in further studies the long-term evalu-
ation of CHG resistance especially regarding Gram-
negative  infections. Moreover, standardized methods 
of resistance testing and interpretation need to be 
established.

Regarding skin toxicity, it has been reported that 
receiving daily chlorhexidine bathing was well tolerated 
in patients treated with remission induction chemother-
apy or autologous or allogeneic stem cell transplantation; 
these patients did not develop skin lesions even when 
treated with IV cytarabine [15].

Finally, one major aspect is the economic burden of 
a strategy based on a widespread use of pre-packaged 
CHG-impregnated washcloths. This economical param-
eter should be balanced with the easy adoption and sus-
tainability of use by nurses and the improved comfort 
reported by patients. Finally, other antiseptic agents 
could be used. One major issue is to define the targeted 
population, probably patients at risk of prolonged ICU 
stay.

To summarize, there is a need for trials exploring the 
safety (resistance, toxicity), the cost-efficiency, and the 
impact of the systematic of use pre-packaged CHG-
impregnated washcloths in patients at high-risk for 
Gram-negative infections related to a prolonged stay in 
the ICU.
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