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Abstract: Problem statement: Healthcare-associated infections are the 5th leading cause of death in
the United States. Catheter-Related Bloodstream Infections (CRBSIs) comprise 14% of all healthcareassociated infections and contribute to increased mortality and financial costs. Antimicrobialimpregnated sponge discs to be used surrounding the catheter insertion site are a newer addition to the
options available for the prevention of catheter-related infections. Approach: This review critically
appraises the literature regarding the utility of antimicrobial-impregnated discs. We performed a
literature search using the MEDLINE (1948-November 2011) database. Only controlled clinical trials
were included and the electronic database search was performed using the following MeSH and
keyword search terms: (“Biopatch” or “chlorhexidine”) and (“dressing” or “sponge”) and (“catheter”).
Results: Our search yielded eight trials. Chlorhexidine-impregnated discs are effective in preventing
catheter colonization in hospitalized patients and outpatients; however, effectiveness in preventing
CRBSIs may be limited to hospitalized, critically ill patients. Although many studies have evaluated
the effectiveness of several pharmaceutical agents for the prevention of catheter-related infections,
there are still significant gaps in the literature regarding these infections, including the effectiveness of
Polyhexamethylene Biguanide (PHMB)-impregnated discs and the cost-effectiveness of PHMBimpregnated discs compared to chlorhexidine-impregnated discs. It is also unclear if antimicrobialimpregnated discs are effective in specific populations, like in outpatients, patients at high risk
compared to low risk patients and patients with long-term catheters. Conclusion: Chlorhexidineimpregnated discs should be utilized for the duration of catheterization in high risk, critically ill
patients and in hospitals where catheter-related infection rates are persistently high despite other
preventative strategies. Futher investigation of the effectiveness of these discs in other populations and
of other antimicrobial-impregnated discs is needed.
Key words: Catheter-Related Bloodstream Infections (CRBSIs), United States (US),
Polyhexamethylene Biguanide (PHMB), Coagulase-Negative Staphylococcus (CoNS),
Central Venous Catheters (CVCs), National Institutes of Health (NIH)
impregnated discs are newer agents available; however,
data examining the effectiveness of these agents have
not been critically reviewed and recommendations for
use have not been well established. This review
appraises the literature regarding the utility of
antimicrobial-impregnated discs.

INTRODUCTION
Catheters contribute to an estimated 250,000
nosocomial catheter-related bloodstream infections
(CRBSIs) annually in the United States (U.S.) (Klevens
et al., 2007). This has led to significant increases in
patient mortality, length of stay and financial costs
(Kluger and Maki, 1999; Beyersmann et al., 2006;
Perencevich et al., 2007; Carrico, 2009). Several
pharmaceutical agents have been studied for the
prevention of catheter-related infections, including skin
antiseptics, antimicrobial lock solutions and
antimicrobial-impregnated catheters. Antimicrobial-

Pathogenesis of catheter-related infections: Catheterrelated infections can present as local or systemic
infections. Local infections include exit site infections,
tunnel infections and port infections which are
characterized by erythema and signs of local
inflammation at the exit site, catheter tunnel track, or
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the diagnosis of CRBSIs due to CoNS. Not only should
the patient have positive cultures from both the catheter
and the blood, they should also have clinical signs and
symptoms of infection (Central-line Associated
Bloodstream Infection (CLABSI), 2010). Susceptibility
and/or genetic testing of the organism may be
performed to determine concordance between isolates
from each culture site.

port,
respectively
(Pearson,
1996).
Catheter
colonization may be a precursor to local or systemic
infections and is defined by either the semiquantitative
method (>15 colony forming units (cfu)/plate) or the
quantitative method (>1,000 cfu mL−1) (Pearson, 1996;
Raad et al., 1993). The semiquantitative method is a
process in which the catheter tip is rolled on agar,
allowing for bacteria on the outer surface of the catheter
to be grown and counted (Maki et al., 1977). The
quantitative method uses sonication or flushing in order
to obtain bacteria from the catheter external surface as
well as the catheter lumen (Cleri et al., 1980; Sherertz
et al., 1990). Finally, catheter insertion can result in a
systemic bloodstream infection, which is defined as the
isolation of the same organism from the catheter and
from at least two concurrent blood cultures drawn from
a peripheral vein with no identified alternative source of
infection (Pearson, 1996).
There are several potential routes of infection that
contribute to the development of catheter-related
infections (Syndman et al., 1982; Bjornson et al.,
1982). The most common source of infection is
colonization of the skin surrounding the catheter
insertion site. Organisms migrate from the catheter
wound along the catheter-subcutaneous track. A study
by Armstrong et al. (1990) demonstrated a significant
increase in catheter colonization when the skin
surrounding the catheter insertion site was colonized
with at least 50 cfu (53%) compared to patients
colonized with less than 50 cfu (8%) (p<0.001).
Other sources of infection include contamination of
the catheter or infusate and secondary seeding.
Catheter-related infections may develop as a result of
contamination of the catheter lumen or hub, usually due
to the patient’s or healthcare worker’s skin flora.
Although this may occur in any catheterized patient, a
stronger association has been seen in patients with longterm catheters compared to shorter duration catheters
(Raad et al., 1993). Contamination of the infusate may
also result in catheter-related infections. This is likely
due to lack of aseptic technique, but occurs rarely
(Maki, 1981). Finally, secondary seeding from a
bloodstream infection may also occur, but is more
likely in critically ill patients (Mermel et al., 1991).
Several organisms are implicated in CRBSIs,
including Gram-positive aerobes, Gram-negative
aerobes and fungi. Coagulase-negative Staphylococcus
(CoNS) is the most common organism isolated in
CRBSIs (> 30%). Other common organisms include S.
aureus (22%), Enterococcus (8%) and Candida (8%)
(Wisplinghoff et al., 2004). CoNS is part of the normal
flora of the skin and was once thought of as a
contaminant in cultures of suspected CRBSIs; however,
it is now believed to be a legitimate cause of CRBSIs.
For this reason, stricter diagnostic criteria are applied to

Antimicrobial-impregnated discs for the prevention
of catheter-related infections:
The Food and Drug Administration first approved
antimicrobial-impregnated sponge discs to be used as
devices surrounding the catheter insertion site in 2001.
The effectiveness of these agents stems from the
pathogenesis of catheter-related infections. Since the
most common route of catheter-related infection is
migration of organisms along the catheter due to
heavy skin colonization, reducing skin colonization
surrounding the catheter insertion site should reduce
the incidence of catheter-related infections. There are
three types of discs currently marketed. These contain
silver,
chlorhexidine,
or
Polyhexamethylene
Biguanide (PHMB). The discs are primarily used
surrounding Central Venous Catheters (CVCs),
Peripherally-Inserted Central Catheters (PICCs) and
external fixation device insertion sites.
Antimicrobial-impregnated discs have both
pharmacological and non-pharmacological mechanisms
of action. First, the disc is comprised of polyurethane
foam, which is highly absorptive. The foam allows for
the absorption of wound discharge that could lead to
bacterial overgrowth and diminished wound healing
(Jones and Milton, 2000). Second, in vitro data suggest
that antimicrobial agents (specifically chlorhexidine
and PHMB), embedded within the foam, provide a
sustained antimicrobial action over a seven-day period
(McGhee et al., 2009). Due to this sustained drug
release, discs are generally changed every seven days,
unless they become soiled. These antimicrobials have a
broad spectrum of action and are effective against the
most common organisms implicated in CRBSIs (CoNS,
S. aureus and Enterococci), but also have activity against
less common fungal and Gram-negative pathogens
(Candida, E. coli, Klebsiella, Pseudomonas). Also, these
products may have a low risk for the development of
antimicrobial resistance because these agents are applied
topically, have non-specific mechanisms of action and
are not susceptible to efflux pumps.
Antimicrobial-impregnated discs are well tolerated.
A meta-analysis by Ho and Litton (2006) demonstrated
local cutaneous reactions or contact dermatitis in 5.6%
of patients who used chlorhexidine-impregnated discs
surrounding the catheter site; 0.2% in adults and 5.4%
in infants and neonates. No published studies have
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reported systemic adverse events or anaphylactic reactions
associated with the use of these discs; however, case
reports have demonstrated the possibility of anaphylactic
reactions with both PHMB and chlorhexidine (Kautz et
al., 2010; Krautheim et al., 2004).
Antimicrobial-impregnated discs may provide
benefits beyond skin antisepsis alone. The discs provide
a longer duration of action, providing up to seven days
of antimicrobial action compared to approximately 24 h
with skin antisepsis alone (McGhee et al., 2009). This
allows for less frequent dressing changes, which not
only increase convenience, but may limit the skin
toxicity associated with more frequent dressing changes
(Laura et al., 2000). Also, because the discs are made of
polyurethane foam, they readily absorb wound
discharge, unlike standard skin antiseptic preparations.
In the remainder of this article, the effectiveness of
chlorhexidine-impregnated discs is assessed in different
populations. In each of these studies, the Biopatch®
was the agent evaluated.

of evaluating the effectiveness of chlorhexidineimpregnated discs in reducing catheter colonization and
CRBSIs. Hospitalized patients were included if they
were catheterized with a central venous, pulmonary
artery, or peripheral catheter. These patients were
randomized into one of two groups: chlorhexidineimpregnated disc plus transparent film dressing
(treatment) or transparent film dressing alone
(controls). The primary outcome of the study was the
proportion of patients who developed catheter
colonization or a CRBSI. Overall, 1,401 catheters (736
randomized to the control group, 665 randomized to
chlorhexidine disc) were included in the analysis. Of
those randomized, 216/736 catheters (29%) in the
control group and 109/665 (16%) in the treatment group
became colonized (RR, 0.38; 95% CI, 0.49-0.78). Also,
significantly more CRBSIs were seen in the control group
(3.3%) than the treatment group (1.2%) (RR, 0.38; 95%
CI, 0.16-0.89). The authors concluded that the use of the
chlorhexidine-impregnated discs reduced the risk of
catheter colonization and CRBSIs in hospitalized patients
with peripheral or central venous catheters.
Although the Maki trial has a strong study design
and included both high and low risk catheters, it has
several limitations. Because this study was only
published in abstract form, it was not subjected to
rigorous peer review and much information is lacking,
including: baseline patient characteristics, catheter
duration, investigator blinding, use of skin antisepsis
prior to dressing, further analysis for CoNS and control
for confounding variables in the statistical analysis.
Also, dressings were changed more frequently in the
control group than the treatment group (two days vs.
seven days) and this could have contributed to higher
infection rates in the control group due to more
exposure of the catheter exit site to healthcare
personnel. These limitations diminish the application of
these data to specific populations. Although these are
promising results, this study may not be the definitive
answer for recommending the use of chlorhexidineimpregnated discs.
Ruschulte et al. (2009) also performed a large trial
evaluating the effectiveness of chlorhexidineimpregnated discs for the prevention of catheter-related
infections. This was a prospective, randomized,
controlled, single-center trial. The trial included adult
patients receiving chemotherapy for hematological
malignancies through triple lumen central venous
catheters at least five days. The patients were
randomized to one of two groups: chlorhexidine/silver
sulfadiazine-impregnated catheter plus chlorhexidineimpregnated disc (treatment) or chlorhexidine/silver
sulfadiazine-impregnated catheters alone (controls).

MATERIALS AND METHODS
Chlorhexidine-impregnated discs have been studied
in humans for the prevention of intravenous catheterrelated infections. Data regarding the effectiveness of
PHMB or silver-containing discs are limited to in vitro
pharmacokinetic data. We performed a literature search
using the MEDLINE (1948-November 2011) database.
Only controlled clinical trials were included and the
electronic database search was performed using the
following MeSH and keyword search terms: (“Biopatch”
or “chlorhexidine”) and (“dressing” or “sponge”) and
(“catheter”). The search yielded 44 articles, which were
subsequently narrowed by titles and abstracts to those
trials addressing specifically intravenous infections in
hospitalized patients.
RESULTS AND DISCUSSION
To date, there have been eight trials that have
evaluated the effectiveness of chlorhexidineimpregnated discs in this population. These trials differ
in their patient population, as well as outcomes of
interest; therefore, each study will be discussed
individually with the purpose of summarizing currently
available literature. Each trial is also summarized in
Table 1.
Effectiveness of chlorhexidine-impregnated discs in
hospitalized patients: One of the first studies to
evaluate the effectiveness of chlorhexidine-impregnated
discs was published, in abstract form (Maki et al.,
2000). This was a large prospective, randomized,
controlled, multicenter study with the primary objective
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Table 1: Trials evaluating the effectiveness of chlorhexidine-impregnated discs in the prevention of catheter-related infections
Trial and design
Maki et al. (2000)
Prospective,
randomized,
multicenter

Garland et al.
(2001)
Prospective,
randomized,
multicenter

Population
1,401 hospitalized adults
with central venous,
pulmonary artery or
peripheral catheter

705 critically ill
neonates central
requiring a
catheter venous
catheter ≥ 48 h

Chambers
et al. (2005)
Prospective,
randomized,
single-center

95 (114 catheters)
neutropenic oncology
patients receiving
chemotherapy via
tunneled central
venous catheters

Levy
et al. (2005)
Prospective,
randomized,
single-center

145 critically
ill cardiac
pediatric
patients postcardiac surgery
requiring central
catheter ≥ 48 h

Onder et al.
(2009)
Retrospective,
Observational
cohort

78 pediatric patients
undergoing
hemodialysis
antisepsis

Ruschulte
et al. (2009)
Prospective,
randomized,
single-center

601 adults receiving
chemotherapy for
hematological
malignancies
through triple
lumen central
catheters ≥
five days

Timsit et al.
(2009)
Prospective,
randomized,
multicenter

Arvaniti et al.
(2011)
Prospective,
randomized,
multicenter

1,636 critically ill
adults requiring
an arterial or
central venous
catheter≥48 h

465 critically ill
adults requiring a
multilumen central
venous catheter

Interventions
Treatment:
chlorhexidine disc
Controls: no disc

Outcomes
Catheter
colonization
CRBSIs

(no indication
skin antisepsis
that used during
dressing changes)
Treatment: 70%
Catheter
alcohol
colonization
antisepsis + chlorhexidine CRBSIs
disc Controls: 10%
povidone iodine antisepsis

Treatment:
chlorhexidine disc
Controls: no disc
(no indication that
skin antisepsis
used during
dressing changes)
Treatment
chlorhexidine
antisepsis
+ chlorhexidine
disc
Controls:
chlorhexidine
antisepsis
+ no disc

Treatment:
povidone
iodine
+chlorhexidine
disc
Controls: povidone
iodine antisepsis
+ no disc
Treatment
chlorhexidine/
silver sulfadiazine
catheter +
chlorhexidine disc
Controls:
chlorhexidine/
silver sulfadiazine
catheter
Treatment
povidone
iodine
antisepsis
+chlorhexidine
disc
Controls
povidone iodine
antisepsis
+ no disc

Treatment:
chlorhexidine
disc or silver
-impregnated
catheter
Control:
standard
catheter

Exit site
infection
Tunnel
infection

Catheter
colonization
CRBSIs

Exit site
infections
CRBSIs
P<0.05

CRBSIs

Results
Catheter colonization
Treatment: 109/665 (16%)
Controls: 216/736 (29%)
RR 0.62; 95% CI 0.49-0.78
CRBSIs
Treatment: 8/665 (1.2%)
Controls: 24/736 (3.3%)
RR 0.38, 95% CI 0.16-0.89
colonization
Treatment: 47/314 (15%)
Controls: 82/341 (24%)
RR 0.6, 95% CI 0.5-0.9
CRBSIs
Treatment: 12/314 (3.8%)
Controls: 11/341 (3.2%)
RR 1.2, 95% CI 0.5-2.7
Exit site infections
and/or tunnel infections
Treatment: 5/58 (9%)
Controls: 23/54 (43%)
OR 0.13, 95% CI (0.04-0.37)

Conclusions/Comments
Chlorhexidine-impregnated discs
prevent catheter colonization and
CRBSIs in critically ill adults
Published in abstract form only

Catheter colonization
Treatment: 11/74 (14.8%)
Controls: 21/71 (29%)
RR 0.62, p=0.0446

Chlorhexidine-impregnated
discs decreased catheter
colonization, but not
CRBSIs in critically
ill pediatrics

CRBSIs
Treatment: 4/74 (5.4%)
Controls: 3/71 (4.2%)
P = 1.00
Exit site infections
Treatment: 3/40 (8%)
Controls: 9/38 (24%)
CRBSIs in hemodialysis
CRBSIs
Treatment: 32/40 (80%)
Controls: 32/38 (84%)
P>0.05
CRBSIs
Treatment: 19/300 (6.3%)
Controls: 34/301 (11.3%)
RR 0.54, 95% CI 0.31-0.94

Chlorhexidine-impregnated discs
decrease catheter colonization,
not CRBSIs in critically ill
neonates
Mean duration: 17 days
Different antiseptics used
Chlorhexidine-impregnated
discs reduce the incidence
of exit site/tunnel infections
in neutropenic patients
CRBSIs not evaluated
-lack of blood cultures
in 22 patients

Did not meet study
power to detect
a difference in CRBSIs
Chlorhexidine-impregnated
discs decrease exit site
infections, but not
High rate of CRBSIs
-did not use CDC
definition of CRBSI
Chlorhexidine-impregnated
discs decreased the
incidence of CRBSIs in
chemotherapy patients
No analysis for CoNS

Catheter
colonization
Major
catheter
-related
infection
CRBSIs

Catheter
colonization
Catheter
infection
with/without
bacteremia

Catheter colonization
Treatment: 6.3/1,000 days
Controls: 15.8/1,000 days
RR 0.36, 95% CI 90.28-0.46
Major catheter-related
infection
Treatment: 0.6/1,000 days
Controls: 1.4/1,000 days
RR 0.39, 95% CI 0.16-0.93
CRBSIs
Treatment: 0.4/1,000 days
Controls: 1.3/1,000 days
RR 0.24, 95% CI 0.09-0.65
Catheter
colonization
Disc: 19.9/1,000 days
Control: 20.9/1,000 days
OR, 1.21; 95% CI 0.6-2.6
Infection without bacteremia
Disc: 5.7/1,000 days
Control: 8.8/1,000 days
OR, 0.65; 95% CI, 0.23-1.85
Infection with bacteremia
Disc: 2.8/1,000 days
Control: 1.4/1,000 days
OR, 1.65; 95% CI, 0.3-10.0

CRBSI, Catheter-Related Bloodstream Infection; RR, Relative Risk; OR, Odds Ratio
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Chlorhexidine-impregnated
discs decrease the
incidence of catheter
colonization, CRBSIs,
and major catheterrelated infections in
critically ill adults
High risk population
Inconsistent definition
of catheter colonization

Chlorhexidine-impregnated
discs do not decrease the
rate of catheter colonization
or CRBSIs in
critically ill adults
Low study power (62%)
No collection of dressing
change frequency or compliance

Am. J. Infect. Dis., 8 (1): 50-59, 2012
95% CI, 0.16-0.93). This study also demonstrated that a
seven-day dressing change interval did not increase the
incidence per 1,000 catheter-days of catheter
colonization (HR, 0.99; 95% CI, 0.77-1.28), CRBSIs
(HR, 1.26; 95% CI, 0.47-3.34) and major catheterrelated infections (HR, 1.16; 95% CI, 0.5-2.69). The
authors concluded that the use of chlorhexidineimpregnated discs reduce the incidence of catheter
colonization, CRBSIs and major catheter-related
infections in critically ill patients and that reducing the
dressing change interval to seven days does not increase
the risk of infection.
The study by Timsit et al. (2009) is one of the first
to demonstrate the non-inferiority of a longer duration
dressing change interval. This conclusion is limited due
to the fact that patients in both dressing change interval
arms had similar durations between dressing changes
due to the necessity to change soiled dressings. This
study had a strong study design and the investigators
performed additional analysis on CoNS isolates, so it
is likely that the incidence of catheter-related
infections is accurate. This is also one of the only
studies to determine if chlorhexidine-impregnated
discs decrease the incidence of major catheter-related
infections; however, catheter-related sepsis without a
bloodstream infection may be difficult to diagnose
and difficult to attribute specifically to the catheter,
especially in critically ill adults.
Finally, the most recent study evaluating
chlorhexidine-impregnated discs was conducted
Arvaniti et al. (2011). This study was a prospective,
randomized, multicenter trial in five centers in Greece.
This study included adult patients requiring multilumen central venous catheters in the intensive care
unit. The primary outcomes of interest included catheter
colonization and CRBSIs. Patients were randomly
assigned to a standard catheter (n = 156), a
chlorhexidine-impregnated disc (n = 150), or a silverimpregnated catheter (Oligon®) (n = 159). Catheter
colonization occurred at similar rates in all three
groups: standard catheter (15.4%), chlorhexidineimpregnated disc (14%) and silver-impregnated
catheter (15.7%) (p = 0.35). No differences in
catheter-related
infections
with
or
without
bacteremia were noted in the active treatment arms
compared to the standard catheter group (HR, 0.65; p
= 0.42). The authors concluded that neither the
chlorhexidine-impregnated
disc
nor
silverimpregnated catheter decreased the rate of catheter
colonization or infection with or without bacteremia
in this critically ill population.
Arvaniti et al. (2011) conducted one of the first
studies comparing two active treatments for prevention
of catheter infections in critically ill, hospitalized
patients. The authors were unable, however, to

The primary outcome was the proportion of patients
developing CRBSIs. Overall, 601 patients were
included in the analysis. In the control group, 34/301
(11.3%) patients developed CRBSIs, whereas, 19/300
(6.3%) patients in the treatment group developed these
infections (RR, 0.54; 95% CI, 0.31-0.94). The authors
concluded that chlorhexidine-impregnated discs
decrease the incidence of CRBSIs in oncology patients
receiving chemotherapy.
Overall, this was a well-designed study with a large
population of patients. This population differs from
other large trials, in which the patients were mostly
critically ill patients admitted for treatment of other
medical problems. This is the first study to evaluate the
effectiveness of these discs in oncology patients and is
also the first study to use supplemental prophylactic
agents (antimicrobial-impregnated catheters) other than
skin antisepsis alone. This study demonstrated that the
use of both impregnated discs and catheters, in
combination, are effective in oncology patients, who
are inherently at higher risk for infection due to their
immunocompromised state and long duration of
catheterization. This study also has some limitations.
The investigators did not indicate whether there was
any additional analysis performed on CoNS isolates to
determine concordance between the strains isolated
from the catheter and the blood; therefore, we are
unsure if their rate of CRBSIs is overestimated.
The largest study to date evaluating the
effectiveness of chlorhexidine-impregnated discs was
published by Timsit and colleagues (Timsit et al.,
2009). This study was a prospective, randomized,
controlled, multicenter trial that evaluated critically ill
adults who required an arterial or central venous
catheter at least 48 h. Patients were randomized to
receive the chlorhexidine-impregnated disc (treatment)
or no disc (controls) changed at either three or seven
days; therefore, four treatment groups were formed
(disc + three-day interval, disc + seven-day interval, no
disc + three day-interval and no disc + seven-day
interval). The primary outcomes of this study were the
incidence of patients who developed catheter
colonization, a CRBSI, or a major catheter-related
infection defined as either a CRBSI or catheter-related
sepsis without a bloodstream infection. This study also
evaluated whether changing dressings every seven days
increased infection rates compared to three-day
dressing change intervals. Overall, 3,778 catheters were
included in the analysis. Patients randomized to the
treatment group experienced lower incidence rates per
1,000 catheter-days of catheter colonization (HR, 0.36;
95% CI, 0.28-0.46), CRBSIs (HR, 0.24; 95% CI, 0.090.63) and major catheter-related infections (HR, 0.39;
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demonstrate significant improvements in catheter
colonization and infections rates likely secondary to the
low study power (62%). The investigators were also unblinded, which could lead to investigator bias. Finally,
the number or dressing changes and compliance with
infection control procedures were not recorded, both of
which could adversely affect infection rates. Although
this study is limited by these factors, it is also one of the
first studies to demonstrate the lack of effectiveness of
these two interventions.
Other studies have also evaluated these outcomes
in different populations of hospitalized patients. Studies
by Garland et al. (2001); Levy et al. (2005) and Onder
et al. (2009) specifically evaluated pediatric patients,
each of which evaluated the effectiveness of
chlorhexidine-impregnated discs versus no discs.
Garland et al. (2001) performed a prospective,
randomized, controlled, multicenter study, which
evaluated critically ill neonates requiring a CVC at least
48 hours (n = 705). This study demonstrated a
significant reduction in catheter colonization with use
of the chlorhexidine-impregnated discs (9% reduction;
95% CI, 0.5-0.9), but a non-significant reduction in
CRBSIs (0.6% reduction; 95% CI, 0.5-2.7). This study
was unique in that the mean duration of catheterization
was 17 days, meaning that the use of chlorhexidineimpregnated discs may not be effective in long-term
catheterization. Levy and colleagues (Levy et al., 2005)
performed a randomized controlled trial in critically ill
pediatric patients (n = 145) post-cardiac surgery. This
study demonstrated significant reductions in catheter
colonization (14.2% reduction, p = 0.04), but no
reduction in CRBSIs in the chlorhexidine-impregnated
disc group (p = 1). Onder et al. (2009) performed a
retrospective observational cohort study of pediatric
hemodialysis patients (n = 78). This study evaluated
exit site infections and CRBSIs. Although exit site
infections were significantly reduced in the
chlorhexidine-impregnated disc group (16% reduction,
p<0.05), CRBSIs were non-significantly reduced (4%
reduction, p>0.05). Chambers et al. (2005) performed a
randomized controlled trial in neutropenic oncology
adult patients (n = 114 catheters) receiving
chemotherapy via tunneled CVCs. This study only
evaluated the proportion of patients acquiring exit site
infections and tunnel infections. The study
demonstrated reductions in both of these outcomes
(34% reduction; 95% CI, 0.04-0.37); however, CRBSIs
were not evaluated.
To summarize, chlorhexidine-impregnated discs are
effective prophylactic agents for the prevention of catheter
colonization and other local infections in hospitalized
patients; however, effectiveness in preventing CRBSIs
may be limited to critically ill patients.

Cost-effectiveness of chlorhexidine-impregnated
discs in hospitalized patients: A cost-benefit analysis
was performed by Crawford et al. (2004) using data
from the Maki trial. The primary outcomes of interest
were the cost of chlorhexidine-impregnated discs versus
standard dressings, the averted cost of treating local
infections and CRBSIs and mortality attributable to
CRBSIs. Multiple sensitivity analyses were performed
by varying the rate of CRBSIs (5-6%), cost of treating a
CRBSI ($8,000-$25,000), number of catheters used
annually in the U.S. (3 million to 5 million) and
attributable mortality (1-5%). The investigators
demonstrated that the cost of preventing one CRBSI
with the use of chlorhexidine-impregnated discs could
save $238-$965 per patient and the net benefit of
treating all catheterized patients could save $275
million to $1.97 billion per year. Also, use of
chlorhexidine-impregnated discs could prevent 3293,906 deaths per year. The authors concluded that not
only do these discs reduce catheter-related infections,
they also reduce costs and mortality.
This cost-benefit analysis is one of two studies to
provide national estimates of the potential financial
impact of chlorhexidine-impregnated discs. The authors
performed multiple sensitivity analyses to determine the
possible range of the impact; however, the financial
estimates in this study were determined using data from
the Maki trial, which has its own inherent limitations.
Also, higher rates of mortality have been reported with
CRBSIs and costs may be slightly outdated.
A second cost-effectiveness was conducted by
Schwebel et al. (2012) in based on the results of the
Timsit study. This analysis estimated the direct costs of
catheter-related infections and additional hospital
length of stay due to these infections. The costeffectiveness of chlorhexidine-impregnated discs were
assessed using the overall cost of a catheter-related
infection ($24,090/episode), the cost of a dressing
($9.08) and the cost of the disc ($9.73). Assuming a
baseline infection rate of 1.4%, chlorhexidineimpregnated discs saved $197 or $83 per patient based
on a three-day change regimen and seven-day change
regimen, respectively. A sensitivity analysis was
conducted by varying the rate of infection (0.35%) and
cost of a catheter-related infection ($44,000). Using these
values, the chlorhexidine-impregnated dressing remained
cost-effective, saving and estimated $164 per patient.
This analysis by Schwebel and colleagues provides
further data supporting the cost-effectiveness of
chlorhexidine-impregnated discs in critically ill patients.
This study is strengthened by the use of results from a
well-designed, peer-reviewed trial and the use of
multiple sensitivity analyses. Chlorhexidine-impregnated
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prevention of catheter-related infections; however, there
may be value in using this agent. PHMB is in the same
biguanide class of antiseptics as chlorhexidine, with the
same mechanism of action and antimicrobial spectrum.
PHMB has been shown to be equally effective as
chlorhexidine in the treatment of other infections, like
acanthamoeba keratitis (Lim et al., 2008). PHMB also
has a slightly higher biocompatibility index (1.36 VS.
0.98), meaning that the ratio of antibacterial activity to
cytotoxicity is higher with PHMB (Muller and Kramer,
2008). In vitro data suggest that PHMB is active against
organisms at lower concentrations (lower minimum
inhibitory concentrations and minimum bactericidal
concentrations) and PHMB-impregnated gauze and foam
wound dressings have also been used to prevent infection
and promote wound healing in other types of wounds
(e.g., surgical site infections, traumatic wounds, ulcers)
(Roth et al., 2007; Andriessen and Eberlein, 2008;
Valenzuela and Perucho, 2008; Penn et al., 2006;
Timmons and Leak, 2010). The cost of PHMB discs is
lower than chlorhexidine discs (~$5.00/disc VS.
$7.50/disc, respectively); therefore, the use of PHMB
discs may prove to be a more cost-effective alternative
than chlorhexidine-impregnated discs.
Chlorhexidine-impregnated discs are effective in
preventing catheter colonization in hospitalized patients
and outpatients; however, effectiveness in preventing
CRBSIs may be limited to hospitalized, critically ill
patients. These agents should be utilized for the
duration of catheterization in high risk, critically ill
patients and in hospitals where catheter-related
infection rates are persistently high despite other
preventative strategies.
Although many studies have evaluated the
effectiveness of several pharmaceutical agents for the
prevention of catheter-related infections, there are still
significant gaps in the literature regarding these
infections, including the effectiveness of PHMBimpregnated discs and the cost-effectiveness of PHMBimpregnated discs compared to chlorhexidineimpregnated discs. It is also unclear if antimicrobialimpregnated discs are effective in specific populations,
like in outpatients, patients at high risk compared to low
risk patients and patients with long-term catheters.

discs appear to be a cost-effective prophylactic agent for
the prevention of catheter-related infections.
Effectiveness of chlorhexidine-impregnated discs in
outpatients and patients with epidural catheters:
Other studies have evaluated the effectiveness of
chlorhexidine-impregnated discs in outpatients and
patients with epidural catheters. Two randomized
controlled trials demonstrated a reduction in catheter
colonization when chlorhexidine-impregnated discs
were used in adult patients with epidural catheters.
Mann et al. (2001) demonstrated a colonization rate of
42.3% in controls versus 3.45% in patients randomized
to the chlorhexidine disc (p = 0.001). Shapiro et al.
(1990) produced similar results (29.0% VS 3.8%;
p<0.05). CRBSIs were not evaluated in these studies. A
recent study by Camins et al. (2010) and colleagues is
one of the first to evaluate the effectiveness of
chlorhexidine-impregnated discs in outpatients. This
was a prospective observational cohort study in a
population of 121 adults undergoing outpatient
hemodialysis through tunneled CVCs. A reduction in
the incidence of CRBSIs was demonstrated in the
chlorhexidine-impregnated disc group compared to the
control group; however, this was a non-significant
reduction (RR, 1.22; p = 0.46).
Ho and Litton (2006) published a meta-analysis in
2006 evaluating studies with the objective of
determining the effectiveness of chlorhexidineimpregnated discs for the prevention of catheter
colonization and CRBSIs in patients with epidural and
intravenous catheters. This study demonstrated
significant reductions in catheter colonization (OR, 0.4;
95% CI, 0.34-0.65), but only a trend in decreasing
CRBSIs in patients who used the chlorhexidineimpregnated disc compared to control groups (OR,
0.58; 95% CI, 0.29-1.14). This original meta-analysis
did not include the studies by Timsit et al. (2009) and
Ruschulte et al. (2009). The authors of this metaanalysis have published a revised analysis of the
original data to include these two studies. Because these
two studies were large, the addition of these studies
provided sufficient sample size to show a significant
reduction in CRBSIs with use of chlorhexidineimpregnated discs compared to control groups (OR,
0.55; 95% CI, 0.35-0.86). It is important to note the
limitations of this meta-analysis though. Each of the
included studies was comprised of different patient
populations, comparison groups and outcomes;
therefore, the overall meta-analysis had significant
heterogeneity (I2 = 30.2%).

CONCLUSION
Chlorhexidine-impregnated discs should be utilized
for the duration of catheterization in high risk, critically
ill patients and in hospitals where catheter-related
infection rates are persistently high despite other
preventative strategies. Futher investigation of the
effectiveness of these discs in other populations and of
other antimicrobial-impregnated discs is needed.

Effectiveness of PHMB-impregnated discs: To date,
there have been no published studies evaluating the
effectiveness of PHMB-impregnated discs for the
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