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The goal of bathing with an antiseptic agent is to 
decrease the microbial burden on the skin surface. 
CHG has been shown to have broad spectrum anti-
microbial activity, persistent antimicrobial activity, 
and	rare	adverse	side	effects.	Unlike	povidone	iodine,	
it is not inactivated by organic material.

A literature search was conducted to identify articles 
in which CHG was used as an intervention to reduce 
healthcare-associated infections (HAIs). Articles that 

related solely to CHG as a mouth care product, hand 
hygiene aid, surgical skin preparation, or central line 
insertion skin preparation were excluded (with the 
exception of one article on the use of CHG skin 
antisepsis for central venous line [CVL] insertion 
in neonates).

Thirty-seven studies and nine review articles are 
included	in	the	crosswalk	beginning	on	page	58.	The	
majority of studies were conducted in adult intensive 
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C
hlorhexidine gluconate (CHG), an antiseptic, has been around for more than 50 years. 
CHG has been used in various ways in hospitals including as a topical disinfectant and 
skin antiseptic, in surgical scrub products, bathing cloths, oral rinses, intravenous 
catheters, topical dressings, and implantable surgical meshes.1 The use of CHG bathing 
is increasing in hospitals in an effort to prevent central line-associated bloodstream 
infections (CLABSIs), surgical site infections (SSIs), as well as infections or colonization 
due to multidrug-resistant organisms (MDROs).
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care	units	(medical	ICUs	[MICU],	surgical	ICUs	
[SICU],	trauma	units,	mixed	medical-surgical	ICUs,	
and burn units). The remainder were conducted in 
neonatal	ICUs	(NICU),	pediatric	ICUs	(PICU),	
long-term acute care hospitals, or general patient care 
units. The crosswalk focuses on three areas of the 
literature review: CHG bathing study population, 
interventions, and key findings.

DisCussioN

In general, the study articles supported the use of 
CHG to prevent HAIs with most data substantiated 
among orthopedic surgical patients and adults in 
MICUs	with	central	venous	lines.	Interestingly,	the	
authors of three review or meta-analysis articles con-
cluded that CHG application was not an effective 
intervention, citing that the studies were not well 
designed or lacked sufficient power to demonstrate 
its effectiveness [see review articles 3, 8, and 9 in the 
crosswalk].

The concentration of CHG varied from 2 per-
cent,	4	percent,	and	0.9	percent,	with	applica-
tions using disposable impregnated cloths, liquid 
solutions for showering or dilution, and bathing 
solutions for burn patients, respectively. Three 
studies by Edmiston are included and examine the 
concentration of CHG on the skin after application 
by various methods and through different means 
of promoting compliance [see studies 8, 9, and 10 
in the crosswalk].

surGiCal site iNFeCtioNs

Preoperative bathing with CHG has been shown 
to be effective in preventing SSIs. Studies that have 
shown the largest decrease in SSIs have emphasized 
several important considerations [see studies 12, 17, 
18, 24, and 37, and review article 5 in the crosswalk]. 
The pre-operative bathing procedure should be 
done more than once using standardized, detailed 
instructions. These instructions should include 
important facts such as leaving the solution on the 
skin for a period of time before rinsing, toweling dry 
using a clean towel, and dressing in clean clothes 
following the bath. Instructions must emphasize 
that the use of creams or lotions following the appli-
cation will inactivate the persistent antimicrobial 
activity of CHG.

Several studies have shown that the 2 percent 
cloth preparation is more effective than a 4 per-
cent CHG liquid solution [see studies 8 and 34, and 
review articles 5 and 7 in the crosswalk]. Conversely, 
other authors found equal effectiveness when either 
product was used correctly. One consideration for 
choosing a product was ease of use for in-home 
patient application.

CeNtral liNe-assoCiateD BlooDstreaM 
iNFeCtioNs

Daily CHG bathing was shown to be effective 
in preventing the occurrence of CLABSI primarily 
in	ICU	patients.	There	were	a	 limited	number	of	
studies to support its use in other populations such 
as long-term acute care and general medical surgical 
patients [see studies 2, 6, 21, and 32 in the crosswalk]. 
One study showed that both the 2 percent CHG 
cloths and the 4 percent CHG solution were equally 
efficacious [see studies 11, 13, and 19, and review 
article 8 in the crosswalk].

MultiDruG-resistaNt orGaNisM PreVeNtioN

CHG bathing was shown in some studies to 
reduce the incidence of methicillin-resistant 
Staphylococcus aureus (MRSA) and vancomycin-
resistant Enterococcus (VRE) colonization, but these 
same studies were unable to demonstrate a reduction 
in MRSA or VRE infections [see studies 1, 2, 5, 
and 20, and review article 6 in the crosswalk]. Some 
studies were not statistically powered, and some did 
not describe a standardized method of application. 
Studies that did show reduction in MRSA or VRE 
infections were most successful if bathing compli-
ance of patients was very high [see study 2 in the 
crosswalk]. One study demonstrated a reduction in 
Clostridium difficile infections, but did not show a 
significant reduction in other HAIs [see study 33 in 
the crosswalk]. More studies for CHG effectiveness 
against MDROs are needed.

Catheter-assoCiateD uriNary traCt 
iNFeCtioNs (Cauti)

One study showed a decrease in the occurrence of 
catheter-associated	urinary	tract	infection	(CAUTI)	
in burn patients when CHG bathing was performed 
two times per day [see study 30 in the crosswalk]. 
More studies are needed to show if CHG bathing 
is	effective	in	reducing	CAUTI.

suMMary

CHG bathing appears to be a powerful tool in 
preventing HAIs, especially when bundled with 
other interventions. Although most studies did not 
include a cost-benefit analysis, Dixon reported a sav-
ings	of	$728,000.2 Additional, well-designed studies, 
especially	in	non-ICU	settings,	are	needed	to	further	
demonstrate its effectiveness. Before the implementa-
tion of any new process, a comprehensive review of 
evidence-based practices, followed by collaboration 
with system-appropriate committees and leader-
ship, is recommended. The Agency for Healthcare 
Research and Quality provides a useful implementa-
tion tool for some aspects of CHG bathing.3
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typE

foCus KEy finDinGs

1 Agency for 
Healthcare Research 
and Quality, 
Rockville, MD.

Universal	ICU	
decolonization: an 
enhanced protocol, 
September 2013. 
Available at: 
www.ahrq.gov/

professionals/systems/

hospital/universal_icu_

decolonization/universal-

icu-refs.html.

Implementation. Non investigational 
report. Describes 
decolonization protocol 
for	ICU	patients	to	reduce	
MRSA transmission 
and CLABSI.

Summarizes training and tools 
provided to aid implementation.

2 Chen W, Li S, Li L, 
et al.

 J Thorac Dis. 
2013;5(4):518-24.	
Effects of daily bathing 
with chlorhexidine and 
acquired infection of 
methicillin-resistant 
Staphylococcus aureus 
and vancomycin-
resistant Enterococcus: a 
meta-analysis.

Meta analysis 
of literature 
regarding 
MRSA and VRE 
colonization 
and the use of 
CHG containing 
product for daily 
bathing	in	ICU	
patients.

  Twelve eligible articles including 
>250,000 patient-days demonstrating 
that daily use of CHG bathing was 
effective in reducing the colonization 
of nosocomial MRSA, VRE, and 
significantly decreased the risks 
of MRSA, VRE infection. No 
evidence of inducing chlorhexidine 
resistance in the susceptibility test of 
bacterial isolates.

3 Chlebicki MP, Safdar 
N, O’Horo JC, et al. 

AJIC. 2013; 
41:167-73.	
Preoperative 

chlorhexidine shower or 
bath for prevention of 
surgical sire infection: a 
meta analysis. 

Review	of	16	
trials in a variety 
of settings.

Prospective controlled 
trials that evaluated whole 
body pre-op bathing 
with control group 
that included either no 
bathing, soap and water, 
or a placebo.

Analysis did not support whole body 
CHG preoperatively. Authors note 
that many studies were suboptimal 
in design and did not describe CHG 
application method or compliance. 
Recommend randomized trials with 
adequate statistical power.

4 Edmiston CE, 
Benjamin B, Rucinski 
MC, et al. 

AJIC. 2013; 41, 
(5)	S49–S55.	
Reducing the risk 

of surgical site 
infections: Does 
chlorhexidine gluconate 
provide a risk 
reduction benefit? 

Review. A review of several articles 
discussing the use of 
0.05%	CHG	solution	
for intraoperative wound 
irrigation followed by 
a saline rinse used as a 
preventative initiative 
to reduce the risk of a 
surgical site infection. 
Additional discussions 
included the use of CHG 
for preoperative bathing 
and the optimal number 
of baths necessary to 
maintain effective 
concentration of CHG on 
the skin. 

Preoperative bathing appears to be 
effective in reducing the risk of surgical 
site infections. The studies showing 
the most effective results implemented 
CHG pre-operative bathing at least 
two times prior to surgery, provided 
the patient with detailed instructions 
for use and monitored compliance of 
use.	The	use	of	using	a	0.05%	solution	
of CHG followed by saline rinse as an 
irrigation prior to wound closure has 
been shown to decrease the amount 
of microbial contamination thus 
potentially lowering the risk of surgical 
site infection. 
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5 Edmiston CE, Oloki 
O, Graham MB, et al. 

AORN;	2010;	92(5)	
509-518.	Evidence	for	
using chlorhexidine 
gluconate preoperative 
cleansing to reduce 
the risk of surgical site 
infection.

Review. Current review and 
discussion of published 
articles about the use of 
CHG for the prevention 
of surgical site infections. 

Current (2010) literature supports the 
use	of	a	2%	CHG	cloth	or	4%	aqueous	
solution for preoperative skin cleansing 
prior to surgery. Proper instructions 
should be provided to the patients. 
At least two showers/baths should be 
recommended to be sure an adequate 
concentration of CHG remains on 
the skin. 

6 Karki	S,	Cheng	AC. J Hosp Infect. 2012; 
82:71-84.	Impact	of	
non rinse skin cleansing 
with chlorhexidine 
gluconate on prevention 
of health care 
associated infections 
and colonization 
with multi-resistant 
organism: a 
systematic review.

Review. Review	of	16	articles	and	
abstracts that utilized 
CHG cleansing as an 
intervention to reduce 
CLASBI, SSI, VRE, and 
MRSA colonization.

Limitations in study designs noted. 
Results suggest CHG reduces CLABSI 
and SSI. CHG cleaning reduces 
MRSA and VRE colonization but not 
necessarily infection. 

7 O’Horo JC, Silva 
GL, Munoz-Price LS, 
et al. 

ICHE. 2012; 
33(3):257-67.	The	
efficacy of daily bathing 
with chlorhexidine for 
reducing healthcare-
associated bloodstream 
infections: a 
meta-analysis.

Review. Studies compared daily 
bathing using a CHG 
containing product versus 
daily bathing using non 
antiseptic soap and water. 
Adult	ICU	patients	only.

Patients in the CHG group had 
significantly less CLABSI than the 
control group. Evidence was stronger 
in	MICU	rather	than	SICU.	CHG	
impregnated cloths were equally 
efficacious	to	4%	aqueous	solution.	
Adverse effects: low occurrence with 
only localized skin rash noted with 
itching or redness in a small number 
of participants. Cost: no formal cost/
effectiveness analysis made. Mortality: 
non significant difference in both 
groups but was slightly less in CHG 
group than non CHG group. 

8 Savage JW, Anderson 
PA. 

Spine J. 2013; 
13(9):1017-29.	An	
update on modifiable 
factors to reduce the 
risk of surgical site 
infections.

Review. Literature review of 
eight risk factors for SSI 
including use of antiseptic 
showers and cloths. 

Acknowledges design flaws apparent 
in several studies. CHG cloths 
may reduce SSI whereas definitive 
conclusions about CHG showers 
cannot be made based on the current 
studies.

9 Webster J, Osborne S. Cochrane Database Syst 
Rev. 2015 Preoperative 
bathing or showering 
with skin antiseptics 
to prevent surgical 
site infection.

Review. Fifth database review of 
randomized controlled 
trials of any antiseptic 
preparation; used pre-op 
full body or showering 
compared to non 
antiseptics in people 
undergoing surgery.

Seven trials involving 10,157 patients 
were included. The authors did not 
find a statistically significant decrease 
in SSI due to showering or bathing 
with CHG.
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no. autHor sourCE popuLation 
stuDiED

intErvEntion KEy finDinGs

1 Armellino D, Woltmann 
J, Parmentier D, et al. 

AJIC. 2014; 42(5): 
571-73. Modifying the 
risk: Once-a-day 

bathing “at risk” patients in 
the intensive care unit with 
chlorhexidine gluconate. 

Med-surgical	ICU	
and telemetry 
patients. Included 
at-risk patients 
defined as MRSA-
positive on 
screening and/or 
presence of a CVL.

Daily bathing of at-risk 
patients	with	no-rinse,	2%	
CHG impregnated cloth. 

72%	reduction	in	MRSA	rates:	4.01	
to 1.113/1,000 patient days pre- and 
post-intervention. Author notes 
bathing compliance was monitored 
but does not indicate the rate. 

2 Bass	P,	Karki	S,	Rhodes	
D, et al.

AJIC.	2013;	41:	345-8.	
Impact of 
chlorhexidine-

impregnated washcloths on 
reducing incidence of 
vancomycin-resistant 
enterococci colonization in 
hematology-oncology 
patients. 

Hematology-
oncology unit.

Pre- and post-interventional 
study where baseline 
period consisted of daily 
bathing with soap and water 
and intervention period 
was daily bathing with 
2%	CHG-impregnated	
washcloths.

Although acquisition of VRE 
decreased	from	7.8%	in	the	baseline	
period	to	3.8%	in	the	intervention	
period, it was not statistically 
significant; thus, it may be difficult 
to justify the cost in this population. 
Authors noted that patients bathed 
themselves and compliance was 
not reported. 

3 Bleasdale SC, Trick 
WE, Gonzalez IM, et al. 

Arch Intern Med.	2007;167:	
2073-9.	Effectiveness	of	
chlorhexidine bathing to 
reduce catheter-associated 
bloodstream infection in 
medical intensive care patient.

Medical	ICU. Crossover study with 
intervention of daily bathing 
with	2%	impregnated	cloths	
compared to soap and 
water bathing. 

Patients receiving CHG bathing were 
less likely to develop a bloodstream 
infection (BSI) (10.4 vs. 4.1/1,000 
patient days).

4 Cassir N, Thomas G, 
Hraiech S, et al.

AJIC.	2015;	43:640-3.	
Chlorhexidine daily 
bathing: Impact on 

health care-associated 
infections caused by 
Gram-negative bacteria. 

ICU. Daily bathing with 
disposable cloths 
impregnated	with	2%	
chlorhexidine. Additional 
measures included CHG 
sponges on CVL and CHG 
for mouth care. 

CHG daily cleansing reduced the 
incidence rate of HAIs caused by 
Gram-negative	bacteria	(29	v.	56;	
p=0.1). The incidence of clinical 
cultures containing Gram-negative 
bacillus also significantly decreased 
in the intervention group. Highlights 
the role of transient Gram-negative 
bacteria skin colonization in the 
pathogenesis of HAI.

5 Climo MW, Sepkowitz, 
Zuccotti G, et al.

Crit Care Med.	2009;	37:	
1858-65.	The	effect	of	daily	
bathing with chlorhexidine 
on the acquisition of 
methicillin-resistant 
Staphylococcus aureus, 
vancomycin-resistant 
Enterococcus and health 
care acquired bloodstream 
infections: results of 
a quasi experimental 
multicenter trial.

ICU. Pre- and post-interventional 
study where baseline period 
consisted of daily bathing 
with soap and water, and 
intervention period was 
daily	bathing	with	4%	CHG	
solution mixed in water in 
a basin.

Acquisition of MRSA was reduced by 
32%.	VRE	acquisition	was	decreased	
by	50%,	and	VRE	bloodstream	
infections were significantly reduced. 

6 Climo MW, Yokoe DS, 
Warren	DK,	et	al.

NEJM.	2013;368	(6):533-42.	
Effect of daily chlorhexidine 
bathing on health care 
acquired infections. 

ICU:	Bone	marrow	
transplant.

Once daily bathing 
with disposable cloths 
impregnated	with	2%	
chlorhexidine vs. non-
antimicrobial cloths.

23%	lower	rate	for	overall	multidrug-
resistant organism (MDRO) 
acquisition	and	a	28%	lower	rate	of	
healthcare-associated BSI with once 
daily bathing using CHG. 

7 Dixon JM, Carver RL. AJIC. 2010; 
38(10):817-21.	Daily	
chlorhexidine 

gluconate bathing with 
impregnated cloths results in 
statistically significant 
reduction in central 
line-associated bloodstream 
infections. 

SICU:	Trauma. Daily patient bathing using 
2%	CHG-impregnated	
cloths vs. historical control 
group receiving soap and 
water baths.

Comparison of BSI rates showed a 
decrease from 12.07 BSIs per 1,000 
central line days at baseline to 3.17 
post-intervention, representing a 
73.7%	rate	reduction.
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8 Edmiston CE, Seabrook 
GR, Johnson CP, et al.

AJIC. 2007; 35 
(2):89-96.	
Comparative of a 

new and innovative 
2% chlorhexidine	
gluconate-impregnated cloth 
with	4%	chlorhexidine	
gluconate as topical antiseptic 
for preparation of the skin 
prior to surgery. 

Healthy volunteers. Inguinal and abdominal 
skin sites were 
randomized	to	either	a	2%	
CHG-impregnated cloth 
treatment	or	a	4%	CHG	
solution skin treatment. 
Skin site cultures were 
obtained.

Microbial reduction using the 
2%	impregnated	cloth	resulted	in	
a significantly greater microbial 
reduction at all time intervals at the 
inguinal site when compared with the 
4%	solution.	There	was	no	significant	
difference in the microbial reduction 
in the abdominal sites between the 
2%	CHG	cloth	compared	with	the	
4% solution	at	any	of	the	time	intervals	
tested.	The	2%	cloth	exceeded	the	FDA	
minimal requirement for microbial 
reduction in both the abdominal and 
inguinal site. It also demonstrated a 
persistent antimicrobial activity up to 
six hours post application. 

9 Edmiston	CE	Jr,	Krepel	
CJ, Edmiston SE, et al.

J AM Coll Surg.2014;	219(2):	
256-64.	Empowering	
the surgical patient: A 
randomized, prospective 
analysis of an innovative 
strategy for improving 
patient compliance with 
preadmission showering 
protocol.

80	healthy	
volunteers.

Eighty healthy volunteers 
were randomized to one 
of four groups: Group A1 
and A2 were instructed to 
shower	twice	using	a	4%	
CHG-containing solution. 
Group A1 was prompted via 
an electronic alert system. 
Group B1 and B2 were 
instructed to shower three 
times. Gp B1 was prompted 
by the electronic reminder 
system. Skin surface CHG 
concentration was measured. 

Mean surface concentrations of CHG 
were significantly higher in the groups 
that were prompted electronically. In 
the groups that were not prompted, 
the CHG skin surface concentrations 
were	66–67%	lower.

10 Edmiston CE, Lee CJ, 
Krepel	CJ,	et	al.

JAMA Surg. 2015; Evidence 
for standardized preadmission 
showering regimen to achieve 
maximal antiseptic skin 
surface concentrations of 
chlorhexidine	gluconate,	4%	
in surgical patients. 

120 healthy 
volunteers.

Volunteers were randomized 
into groups to determine 
the CHG concentration on 
the skin after showering 
with	4%	aqueous	CHG.	
Standardized dose, duration, 
and timing were used in 
each group to determine the 
most effective procedure for 
pre-op bathing using CHG.

For the most effective pre-operative 
bathing regimen, all patients should 
take a minimum of two preadmission 
showers	with	4%	CHG	solution.	
There should be a one-minute time 
delay between the application of the 
solution on the skin and rinsing. 
The total volume used should be 
118	mL	per	bath.	Each	of	these	
elements contributes to the maximal 
concentration of CHG on the skin, 
thus providing maximal effectiveness 
in preventing a surgical site infection. 

11 Edwards M, Purpura J, 
Kochvar	G,	et	al.	

AJIC.	2014;	42:	735-8.	
Quality improvement 
intervention reduces 

episodes of long-term acute 
care hospital central 
line-associated infections. 

Long-term acute 
care hospital 
patients with CVL.

Pre- and post-interventional 
study where baseline 
period consisted of daily 
bathing with soap and water 
and intervention period 
was daily bathing with 
2%	CHG-impregnated	
washcloths.

A	statically	significant	65%	decrease	
in	CLABSI	from	4.47	to	2.9	per	
1,000 catheter days. A cost-savings 
analysis from the pilot unit estimated 
a net revenue of $30,000 including 
an average of 10 minutes per patient 
saved in bathing time.

12 Eiselt D. AJIC. 2007; 35(5): 
E111-12. An 
intervention project 

using presurgical skin 
preparation	with	a	novel	2%	
chlorhexidine gluconate 
(CHG) cloth leads to a 
decrease in surgical site 
infection rates in orthopedic 
surgical patients. 

Surgical patients: 
orthopedic 
surgery for joint 
procedures. 
Outcome 
measured: Surgical 
site infections 
(SSI). 

Comparison of pre-op 
cleansing the night before 
surgery and morning of 
surgery with povidone 
iodine vs. protocol a no rinse 
2%	CHG	cloth.	

Using	historical	infection	rates	
for comparison, the new protocol 
demonstrated	a	50%	reduction	in	SSI	
3.2%	vs.	1.6%.	Author	noted	that	
compliance with new protocol may 
have also impacted on the SSI rates.

13 Evans HL, Dellit TH, 
Chan J, et al.

Arch Surg.	2010;	145:240-6.	
Effect of chlorhexidine whole-
body bathing on hospital-
acquired infections among 
trauma patients. 

Trauma patients. Pre- and post-interventional 
study where baseline period 
consisted of daily bathing 
with soap and water and 
intervention period was 
daily	bathing	with	2%	CHG	
impregnated washcloths.

Among patients bathed with CHG, 
the	CLABSI	rate	was	lower	(8.4	vs.	
2.1). There was also a decrease in the 
rates of colonization per 1,000 patients 
days	with	MRSA	(69.3	vs.	23.3/1,000	
and Acinetobacter (4.6	vs.	1).	No	
change noted in VAP rates, although 
the MRSA VAP rate decreased. 
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14 Hines AG, Nuss S, 
Rupp ME, et al.

ICHE. 2015;	36(8):	993-994.	
Chlorhexidine bathing of 
hospitalized patients: beliefs 
and practices of nurses and 
patient care technicians 
and potential barriers to 
compliance. 

Nurses and patient 
care technicians at 
a	621-bed	academic	
medical center.

Study undertaken because 
compliance with CHG 
bathing	protocol	was	63%.	
Survey of nurses and PCT 
about the CHG protocol.

Majority of respondents knew the 
CHG bathing protocol and felt it 
was a high priority for their patients. 
Patient refusal, lack of time, and need 
for family and patient education were 
noted as barriers to compliance. 

15 Honeycutt MD, Curry 
Sib,	Frost	KC,	et	al.

AJIC. 2007; 35 (5): 
E173–E174. The use of 
2%	chlorhexidine	

(CHG) skin antisepsis for the 
prevention of infection with 
central venous catheters 
(CVC) in a neonatal intensive 
care unit. 

NICU. 2%	CHG	in	neonates	for	
skin antisepsis for PICC 
placement and dressing 
changes. 

BSI	with	PICCs	decreased	by	68%.	
BSI for broviacs decreased from a 
peak	of	16.6%	to	0%.	No	adverse	skin	
conditions were identified for CHG 
skin prep use in the PICC population. 

16 Huang S, Septimus E, 
Kleinman	K,	et	al.	

NEJM.	2013;	368:	2255-
2265.	Targeted	versus	
universal decolonization to 
prevent	ICU	infection.

ICU. Patients were assigned to 
one of three interventions: 
a) MRSA screening and 
isolation; b) targeted 
decolonization; and 
c) isolation of MRSA 
carriers.	Universal	
decolonization of all 
patients without screening. 
Decolonization included 
nasal mupirocin and 
daily CHG bathing with 
impregnated cloth.

Universal	decolonization	of	ICU	
patients was the most effective regime 
reducing	MRSA	isolates	by	37%	
and bloodstream infections by any 
pathogens	by	44%.	The	authors	report	
a	compliance	rate	of	85%	with	the	
interventions. They cannot comment 
on the attributable effects of the 
mupirocin but the reduction in non 
S. aureus BSI could be attributed to 
the CHG. More studies are needed 
to examine development of resistance 
to CHG and/or mupirocin and cost-
benefit analysis.

17 Johnson	AJ,	Kapadia	
BH, Daley JA, et al.

J Knee Surg.	2013;	26:	
213-8.	Chlorhexidine	
reduces infections in knee 
arthroplasty.

Surgical 
patients: knee 
arthroplasty.

Comparison of patients 
who performed cleaning 
with	2%	CHG	impregnated	
cloths the night before 
and morning of surgery to 
patients who performed 
routine bathing. 

Lower incidence of SSI among patients 
who completed the full CHG bathing 
compared	to	no	CHG	bathing	(0.6	
vs.	2.2%).	Compliance	of	the	patients	
with the routine was documented. 

18 Kapadia	BH,	Johnson	
AJ, Daley JA, et al.

J Arthoplasty.	2013;	28:490-3.	
Pre-admission cutaneous 
chlorhexidine preparation 
reduces surgical site infections 
in total hip arthroplasty.

Surgical patients: 
hip arthroplasty.

Comparison of patients 
who performed cleaning 
with	2%	CHG	impregnated	
cloths the night before 
and morning of surgery to 
patients who performed 
routine bathing. 

Lower incidence of SSI among patients 
who completed the full CHG bathing 
compared to no CHG bathing (0.5 
vs.	1.7%).	Compliance	of	the	patients	
with the routine was documented. 

19 Kassakian	SZ,	Mermel	
LA, Jefferson JA, et al.

ICHE.	2011;32(3):238-43.	
Impact of chlorhexidine 
bathing on hospital-acquired 
infections among general 
medical patients.

General medical 
patient care units.

Daily bathing using a 
2% CHG	impregnated	
cloth per manufacturers 
instruction was compared 
with a daily soap and water 
bath. 

Twenty cases of a healthcare-
associated infections were identified 
in the soap and water group while 10 
cases	were	identified	in	the	2%	CHG	
cloth	group	(0.57	to	0.28	infection	
per	1,000	patient	days	p=.06).	The	
incidence of bloodstream infections 
caused by both MRSA and VRE 
remained the same in both groups, 
while the incidence of pneumonia, 
skin and soft tissue infection, and 
urinary tract infections decreased for 
both MRSA and VRE infections. 

20 Lee YJ, Gendron-Trainer 
N, Morrison A.

AJIC.	2009;	37(5):	
E85–E86.	Reduction	
of MRSA and VRE 

acquisition by bundling daily 
2%	chlorhexidine	gluconate	
(CHG) bath and active sur-
veillance culture (ASC) for 
MRSA at a tertiary care 
hospital. 

ICU. Bundle approach that 
included environmental 
cleansing of all surfaces 
in contact isolation rooms 
using	10%	bleach.	2%	CHG	
cloths used for bathing (no 
discussion on methodology 
of baths). Active surveil-
lance culturing for MRSA 
at admission and after 
discharge.

Pre-intervention: MRSA acquisition = 
0.55 cases, VRE acquisition=0.31 
cases per 1,000 patient days. Rates 
presented using longitudinal f low 
chart showing a decreasing trend of 
MRSA and VRE acquisition. Rates 
trended upward during the CHG 
impregnated cloth recall that occurred 
in	2008.	Statistical	analysis	did	not	
clearly demonstrate the effectiveness 
of the bundle as MRSA testing 
methodology changed to an improved 
diagnostic process.
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21 Lin	MY,	Lolans	K,	Blom	
DW, et al. 

ICHE. 2014; 35: 440-442. 
The effectiveness of routine 
daily chlorhexidine gluconate 
bathing in reducing Klebsiella 
pneumoniae carbapenemase-
producing enterobacteriaceae 
skin burden among long-term 
acute care hospitals.

Long-term acute 
care hospital 
patients identified 
as	KOCH	positive.	

Measured the concentration 
of CHG on the skin to 
determine impact on 
reducing	burden	of	KPC	by	
CHG bathing. 

CHG bathing reduced the likelihood 
of	skin	colonization	with	KPC,	but	
varied by body site and concentration 
of CHG. Study did not examine 
prospective	acquisition	of	KPC.	

22 Mei Sheng Riley M, 
Suda	D,	Tabsh	K.	et	al.	

AJIC.	2012;	40(9):	
820–825.	Reduction	
of surgical site 

infections in low transverse 
cesarean section at a 
university hospital. 

Surgical patients 
undergoing 
C-sections.

Pre-op	wash	with	2%	
impregnated chlorhexidine 
cloths. Additional 
interventions included 
change to CHG skin prep, 
improved traffic controls 
and antibiotic prophylaxis. 

63.5%	reduction	in	SSI	rates	and	an	
SIR	of	0.99,	compared	to	previous	
SIR	of	2.64.	Authors	acknowledged	
there was a multifaceted approach to 
reducing SSI. 

23 Mendoza-Olazarán 
S, Camacho-Ortiz A, 
Martínez-Reséndez MF, 
et al. 

AJIC. 2014; 42, 
(8):874–878.	Influence	
of whole-body washing 

of critically ill patients with 
chlorhexidine on 
Acinetobacter baumannii 
isolates. 

ICU. Once daily bathing 
with disposable cloths 
impregnated	with	2%	
chlorhexidine. 

A. baumannii isolates recovered from 
patients	who	received	2%	CHG	body	
washes presented with a significant 
decrease in CHG MICs.

24 Miller L, Fulton MA, 
Shaikh ZH. 

AJIC. 2012; 40(5):E57. 
Shared successes for 
surgical site infection 

reduction:	Utilization	of	
CHG-impregnated cloths as 
an adjunct to the pre-op 
shower.

Surgical patients 
undergoing joint 
replacements or 
laminectomies.

Pre-op	wash	with	2%	
impregnated chlorhexidine 
cloths.

100%	reduction	in	SSI	rate	as	
compared to the previous three 
years for laminectomies. Statistically 
significant reduction in knee and hip 
total joint replacement SSI. 

25 Milstone AM, Elward A, 
Song X, et al. 

Lancet. 2013; 
381(9872):1099-106.	Daily	
chlorhexidine bathing 
to reduce bacteraemia 
in critically ill children: 
a multicentre, cluster-
randomised, crossover trial.

PICU. Cluster randomized cross 
over trial of standard 
bathing compared to 
bathing	with	a	2%	CHG	
impregnated cloth.

Although not statistically 
significant, BSIs were reduced in 
both the intention to treat group 
(4.9	vs.	3.5/1,000	days)	and	the	
per	protocol	group	(4.93	vs.	3.28).	
Skin reactions were 1.2/1,000 days.

26 Noto MJ, Domencio 
HJ, Bryne M, et al.

JAMA.	2015;	313(4):369-
378.	Chlorhexidine	bathing	
and health care-associated 
infections: A randomized 
clinical trial.

ICU. Once daily bathing 
with disposable cloths 
impregnated	with	2%	
chlorhexidine vs. non-
antimicrobial cloths.

No reduction in the rate of the 
composite primary outcome of 
infections	including	CAUTI,	
CLABSI, VAP, or CDI. Secondary 
outcomes including blood culture 
contamination and clinical cultures 
positive for MDROs were also not 
improved by chlorhexidine.

27 Petlin A, Schallom M, 
Prentice D, et al.

Crit Care Nurse.2014; 
34(5):17-25; Chlorhexidine 
gluconate bathing to 
reduce methicillin-resistant 
Staphylococcus aureus 
acquisition.

ICU:	MICU,	
SICU,	CTICU,	
and	CCU.

Pre- and post-interventional 
study where baseline period 
consisted of daily bathing 
with soap and water and 
intervention period was 
daily	bathing	with	4%	CHG	
solution diluted in water in 
a basin. 

MRSA acquisition rates were reduced 
from	3.8	to	2.6	per	1,000	patient	days	
with	the	largest	impact	in	the	MICU.	
CHG soap and basin method was 
considerably less expensive than the 
impregnated cloths.

28 Popovich	KJ,	Hota	B,	
Hayes R. 

ICHE.	2009;	30:959-63.	
Effectiveness of routine 
patient cleansing with 
chlorhexidine gluconate for 
infection prevention in the 
medical intensive care unit.

ICU. Comparison of soap and 
water	bathing	with	2%	
CHG impregnated cloths. 

Significant decrease in CLABSI 
rates	from	5.31	to	0.69/1,000	central	
line days. Rate of blood culture 
contamination	reduced	from	6.99	to	
4.1/1,000 patient days.

29 Popovich	KJ,	Hota	B,	
Hayes R. 

Intensive Care Med. 2010; 
36:854-8.	Daily	skin	
cleansing with chlorhexidine 
did not reduce the rate 
of central-line associated 
bloodstream infection in a 
surgical intensive care unit.

SICU. Pre- and post-interventional 
study where baseline period 
consisted of daily bathing 
with soap and water and 
intervention period was 
daily	bathing	with	2%	CHG	
impregnated washcloths.

No statistical different in CLABSI 
rates. Blood culture contamination 
rate	was	reduced	from	5.9	to	2.4	per	
1,000 patient days. Recommend 
controlled trials.
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30 Popp JA, Layon J, 
Nappo R, et al.

AJIC. 2014; 
42(2):129–132.	
Hospital-acquired 

infections and thermally 
injured patients: 
chlorhexidine gluconate 
baths work.

ICU:	Burn. Twice daily bathing with 
0.9%	CHG	solution	in	
sterile water including 
perineal area. 

A	zero	infection	rate	in	CAUTI,	
CLABSI, and VAP was achieved and 
has been sustained except for one 
CAUTI.	Supports	the	use	of	cleansing	
perineal area with CHG.

31 Quach C, Milstone AM, 
Perpête C, et al.

ICHE. 2014;35(2):158-63.	
Chlorhexidine bathing in 
a tertiary care neonatal 
intensive care unit: impact 
on central line-associated 
bloodstream infections.

NICU. Infants with a CVC and a 
birth weight greater than 
1,000 gms were bathed 
with	2%	CHG	impregnated	
cloth. Infants with a birth 
weight of 1,000 gms or less 
were bathed with a mild 
soap	until	day	of	life	28	
after	which	time	a	2%	CHG	
cloth was used. Two wipes 
per bath. Compared with 
baseline where all infant 
bathing was done using 
mild soap.

Pooled results of all CHG bathed 
infants regardless of weight or age 
showed CLABSI rates decreasing 
from	6.0	to	1.92/1,000	catheter	
days. Infants who did not receive 
CHG because of body weight did 
not see an improvement in CLABSI 
(8.57	vs.	8.62).	

32 Raulji	CM,	Clay	K,	
Velasco C, et al. 

Pediatr Hematol Oncol. 2015; 
28:1-7.	Daily	bathing	with	
chlorhexidine and its effects 
on nosocomial infection rates 
in pediatric oncology patients.

Pediatric oncology 
patients.

Daily bathing with CHG 
4%	soap	diluted	to	one	part	
CHG in 10 parts sterile 
water vs. bathing with non 
CHG soap.

Daily bathing with a CHG containing 
antiseptic soap may lead to decreased 
infection density among pediatric 
oncology patients, especially in 
children older than 12.

33 Rupp ME, Cavalieri RJ, 
Lyden E, et al.

ICHE. 2012; 
33(11):1094-1100.	Effect	of	
hospital wide chlorhexidine 
patient bathing on health 
care-associated infections.

In-patients 
excluding	NICU,	
newborn nursery, 
and labor and 
delivery.

CHG bathing with basins 
or showers.

A significant decrease in infections 
due to C. diff was observed in 
all cohorts of patients during the 
intervention period, followed 
by a significant rise during the 
washout period.

34 Ryder, M. AJIC. 2007;35(5): E25. 
Evaluation of 
chlorhexidine 

gluconate (CHG) delivered to 
the skin following standard 
pre-op prepping protocols of 
4%	CHG	solution	versus	
no-rinse	2%	CHG	cloth.	

24 healthy 
volunteers.

Comparison of showering 
with	liquid	4%	CHG	
antiseptic to application 
of	2%	CHG	using	no	
rinse impregnated cloths. 
Outcome measured: 
concentration of CHG on 
the skin.

The	use	of	no	rinse	2%	CHG	cloths	
resulted in higher residual CHG on 
the	skin	than	use	of	4%	solution.	
Lack of correlation between amount 
of	4%	solution	used	and	residual	skin	
amount suggest most of the CHG is 
rinsed off. 

35 Traa MX, Barboza L, 
Doron S, et al.

Crit Care Med. 2014; 
42(10): 2151-7. Horizontal 
infection control strategy 
decreases methicillin-resistant 
Staphylococcus aureus infection 
and eliminates bacteremia in 
a	surgical	ICU	without	active	
surveillance. 

SICU. CHG baths plus CHG oral 
care, hand hygiene, and 
catheter-associated BSI care.

Prevalence	of	MRSA	went	from	2.66	
to	0.69/1,000	patients	days.	

36 Viray MA, Morley JC, 
Coopersmith CM, et al.

ICHE. 2014; 35(3): 
243-50. Daily bathing 
with chlorhexidine-based 
soap and the prevention 
of Staphylococcus aureus 
transmission and infection.

ICU. CHG bathing. There	was	a	20.8%	decrease	in	
acquisition of all S. aureus in the 
intervention	ICU	and	specifically	a	
20.7%	decrease	in	MRSA.	

37 Zywiel MG, Daley JA, 
Delanois RE, et al.

Int Orthop. 2011; 35: 
1001-1006.	Advance	
pre-operative chlorhexidine 
reduces the incidence of 
surgical site infections in 
knee arthroplasty.

Surgical patients: 
knee arthroplasty.

Comparison of patients 
who performed cleaning 
with	2%	CHG	impregnated	
cloths the night before 
and morning of surgery to 
patients who performed 
routine bathing. 

Lower incidence of SSI among patients 
who completed the full CHG bathing 
compared	to	no	CHG	bathing	(0%	vs.	
3%).	Compliance	of	the	patients	with	
the routine was documented. 
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