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Summary Decolonisation of patients colonised with meticillin-resistant
Staphylococcus aureus (MRSA) is one of the recommended methods for con-
trolling MRSA in hospitals but there is a limited choice of agents that can be
used. Octenidine dihydrochloride is a relatively new antiseptic that has
been used for MRSA decolonisation in some countries. On reviewing avail-
able literature on its use for MRSA decolonisation, only four observational
studies were found. All of these were small studies, which differed in study
design. MRSA decolonisation rates of 6e75% have been reported. Patients
with wound colonisation were included in these studies but it was not clear
if the hair was treated in two of these. Octenidine appears to be as effec-
tive as chlorhexidine for MRSA decolonisation with fewer adverse effects,
but large randomised trials incorporating octenidine as a skin disinfectant
for MRSA decolonisation need to be undertaken to confirm its usefulness in
clinical settings.
ª 2009 The Hospital Infection Society. Published by Elsevier Ltd. All rights
reserved.
Introduction

Reduction of healthcare-associated infections
(HCAIs) is a serious challenge faced by hospitals
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the world over. Among these, meticillin-resistant
Staphylococcus aureus (MRSA) infections receive
the most attention by the healthcare managers
and the public. Decolonisation of select patients
known to have MRSA colonisation is believed to
be effective.1,2

Guidelines advise whole-body washing or bath-
ing with an antiseptic-detergent including treat-
ment of hair with shampoo preparations, in
addition to topical intranasal treatment with
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mupirocin.1,2 Intranasal application of topical mu-
pirocin has been shown to be an effective measure
in eradicating nasal MRSA carriage.3e5 The agents
recommended for skin decolonisation are 4% chlor-
hexidine, 7.5% povidone-iodine and 2% triclosan.1

Octenidine dihydrochloride has been investigated
more recently and may be a useful alternative.

Decolonisation is a complex process and there
are multiple components involved in the interven-
tion, the selection of the antiseptic agent being one
of them. Prevalence of resistance among MRSA to
the antiseptic agent, tolerability of the agent and
frequency of adverse effects are to be considered in
choosing the agent for skin decolonisation. This
review aimed to assess the clinical effectiveness of
octenidine in eradicating MRSA carriage and ad-
verse effects of octenidine from published studies.
Methods

Publications up to February 2009 were retrieved by
a search in the PubMed database, using search
strategies ‘MRSA decolonization’ and ‘octenidine’
combined with ‘MRSA decolonization’, ‘adverse
effects’, ‘tolerability’ or ‘safety’. We included
studies which investigated octenidine as an MRSA
decolonising agent. We also looked at published
literature on octenidine to obtain data on its
properties, toxicity and safety. Data on study
population, type of study, clinical setting, were
extracted and analysed.
Results

Properties and activity of octenidine
hydrochloride

Octenidine is a biguanide compound with struc-
tural similarity to chlorhexidine.6 It was originally
developed as a potential broad-spectrum topical
antimicrobial agent.7

Octenidine is effective against Gram-positive
bacteria7,8 including actinomycetes,8 Gram-nega-
tive bacteria,7,8 yeasts and fungi.9,10 Octenidine
is more active than chlorhexidine against the
Gram-positive and Gram-negative bacteria
tested.7 The antiseptic effect of octenidine is re-
tained in presence of interfering substances such
as blood, protein and mucin.11

It has been experimentally shown that continu-
ous exposure of MRSA to low levels of octenidine
does not lead to development of resistance/re-
duced susceptibility in MRSA.12
Toxicity, adverse effects and safety

Using octenidine for whole-body wash in adults did
not show any adverse effects in a study from
Germany.13 However, another study noted skin
redness in 14% of patients treated. Treatment
was discontinued due to this adverse reaction in
those patients.14 Octenidine was shown not to
cause any major skin damage in premature new-
born infants less than 27 weeks of gestation
when used as a skin disinfectant for seven days.15
Decolonisation of patients colonised with
MRSA

Four observational studies using octenidine for
MRSA decolonisation were found (Table I). The
study designs used were different, including pa-
tient population selected, MRSA screening sites,
timing of the screen, decolonisation regimen and
duration used.

In a study from Germany, 28 patients were given
a body wash for a period of five days with a 1:1
diluted preparation based on octenidine dihydro-
chloride along with nasal mupirocin.14 Eradication
of the MRSA was achieved in 21 out of 28 (75%)
cases; in four (14%) cases the washing was discon-
tinued on account of skin redness.

Another prospective study from Germany in-
vestigated the efficacy of an MRSA multi-site
carriage decolonisation by intranasal application
of mupirocin combined with octenidine body wash
in 32 hospitalised carriers over a period of five
days.13 Samples from the nose, forehead, neck,
axilla and groin were taken 24e48 h before begin-
ning decolonisation (sample point I, N¼ 32) and
24e48 h afterwards (sample point II, N¼ 32). Fur-
ther samples were taken seven to nine days after
the decolonisation procedure had been completed
(sample point III, N¼ 25). The overall decolonisa-
tion rate for all sites was 53.1% (sample point II)
and 64% (sample point III), respectively. The reduc-
tion was significant for every site, showing a rate
of 88.5% for nose (II, III) and of 56.3% (II) and 68%
(III) for all extranasal sites together. After treat-
ment, MRSA burden from each of the extra nasal
sites was significantly reduced.

A small study done on five patients found that
after varying periods of prolonged decolonisation
[25� 13 (mean� SD) days] with a commercial
preparation of octenidine for body wash and
mouth irrigation, and nasal mupirocin, complete
eradication was achieved only in one (20%) pa-
tient.16 MRSA were eradicated from hairline, axilla
and wounds in all patients, but the mean time of



Table I Observational studies of octenidine regimens for MRSA decolonisation

Study, type Patients
included

Decolonisation
procedure

Sampling Sample sites Adverse
reactions

Outcome Comments

Sloot et al.
(1999),14

prospective

28 MRSA-
colonised
patients

Whole-body washing
with 1:1 diluted
preparation of
octenidine
hydrochloride plus
nasal mupirocin for
5 days

Day 4 during
decolonisation
and on days 1, 4,
and 7 after
completion

Nose, forehead
hairline, pharynx,
groin, wounds and
in women
submammary area

Skin redness in
4 (14%) patients,
treatment
discontinued

Eradication in 21
(75%) patients

Patients with
wound colonisation
included.
25 patients
completed
decolonisation.

Rengelshausen
et al. (2000),16

prospective

5 MRSA-
colonised
patients

Alternate-day whole-
body washing with
0.1% octenidineþ 2%
phenoxyethanol and
nasal mupirocin for
25� 13 (mean� SD)
days

During
decolonisation

Nose, hairline, oral
cavity, sputum, axilla,
genital and anal skin,
and wounds

NA Eradication in 1
(20%) patient

Very small sample.
Patients with wound
colonisation included.
Treatment of hair
not mentioned.
No standardised
duration for
decolonisation.

Rohr et al.
(2003),13

prospective

32 patients
with
extranasal
MRSA
colonisation

Whole-body washing
with octenidine along
with nasal mupirocin
for 5 days. Hair
treated on alternate
days.

24e48 h after
procedure
(sample point 2),
and 7e9 days after
procedure (sample
point 3)

Nose, forehead,
neck, axilla and
groin

No adverse
reactions

Eradication in
53.1% patients
(sample point 2)
and 64% patients
(sample point 3)

75% patients had
skin ulcers and
wounds.
7 patients lost to
follow-up at sample
point 3.

Hansen et al.
(2007),17

retrospective

87 patients
colonised or
infected with
MRSA

Whole-body washing
with 1:1 diluted
preparation of
octenidine
hydrochloride for
2e70 days (median
19 days) along with
nasal mupirocin for
5 days

Swabs on 3 consecutive
days taken 3 days after
completing the regimen
and/or stopping all anti-
staphylococcal antibiotics.
Nasal swab on day 7 of
start of procedure.

Nose, hairline,
perineum, wounds
and other body
sites if necessary

NA 5 (6%) patients
had successful
eradication

72% patients had
wounds.
No standardised
duration for
decolonisation.
Treatment of hair
not mentioned.
Eradication status
was unknown in 17
(19.5%) patients.
Patients with
successful outcomes
received systemic
antibiotics effective
against MRSA.

NA, data not available.
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treatment needed exceeded the five days usually
recommended.

A retrospective study analysed the decolonisa-
tion success after a regimen of octenidine body
wash and mupirocin nasal ointment in 87 patients
who were infected or colonised by MRSA.17 It was
found that eradication was successful in only 6%
of patients. At the time of discharge, 60% of
patients were still MRSA positive. In 19.5% of
patients success of eradication remained unknown.
Forty patients received systemic antibiotics to
which the MRSA isolates were susceptible, includ-
ing those with successful eradication. Compliance
with several tasks of the eradication protocol was
found to be insufficient. Hence the authors con-
cluded that under everyday clinical working condi-
tions MRSA eradication is successful only in few
patients.
Discussion

There are very few studies in the literature de-
scribing the use of octenidine for MRSA decoloni-
sation. All clinical studies to date are
observational. This antiseptic has been around
for about 20 years and it is surprising that it has
not been widely taken up for MRSA decolonisation,
given the success that it has received in the limited
studies available as an effective antiseptic with
very few adverse effects.7,13,14,16,17

As prevention of MRSA infections in hospitals
becomes an evermore important part of health-
care delivery, decolonisation regimens are being
used to treat MRSA carriers increasingly both in the
hospitals and the community. A choice of stand-
ardised MRSA decolonisation agents and regimens
is needed to cater to the varied types of patients
and situations. An ideal MRSA skin decolonisation
agent can be described as one which is highly
effective against MRSA (high chemotherapeutic
index), has no adverse effects on the skin or
systemic toxicity, is not absorbed systemically,
has residual effect to which MRSA will not develop
resistance upon exposure for prolonged periods in
low concentrations, has a good shelf life and is
cheap and easily available.

From the available literature octenidine ap-
pears to be as effective as chlorhexidine against
staphylococci in experimental studies.7 Though
the rates of successful eradication of MRSA
achieved by octenidine incorporating decolonisa-
tion regimens appear to be similar or less than
those reported with regimens using chlorhexidine,
no study has compared the two agents in a ran-
domised controlled trial.3,13,14,16e18 These studies
are not directly comparable with each other due
to the differences in the study designs.

The number and sites of swabs for MRSA dif-
fered in the four octenidine studies reviewed.
Nose and perineal/groin swabs were included in
all the four studies. Throat colonisation was
studied in two of them.14,16 However, treatment
of throat carriage of MRSA was not addressed in
any study using octenidine.13,14,16

There were no common MRSA eradication
criteria used in these studies. Eradication was
defined as ‘5 days of negative cultures from all
sites’ and ‘MRSA no longer cultured on swabs
taken on three consecutive days, obtained at
least three days after ending all decontaminating
procedures and systemic antistaphylococcal
antibiotics’.16,17

There were no defined criteria for MRSA erad-
ication in two other studies, but these were
assessed on two occasions and on three occasions
after completion of the procedure.13,14 Two stud-
ies used a five-day regimen for decolonisation,
while the other two employed prolonged periods
of whole-body washing with octenidine.13,14,16,17

Nasal mupirocin was used for five days in three
studies, whereas the other used it for prolonged
periods.13,14,16,17 One of these studies mentions
use of systemic antibiotics effective against MRSA
in many patients in the study but no details of
the antibiotics used is provided. None of the stud-
ies detail any bacterial typing to assess re-infec-
tion or relapse.17

All the four studies included patients with
wound colonisation with MRSA. Eradication of
MRSA from wounds has been known to be diffi-
cult.19,20 Patients with wounds may need tailored
or aggressive regimens for successful decolonisa-
tion of wounds.21 It is not clear if some patients
in these studies had lower respiratory tract infec-
tion or just throat colonisation.14,16 Two studies
do not mention if hair was treated with octeni-
dine-containing preparation.16,17 These factors
will have to be considered when interpreting the
lower success rates in some of the studies using
octenidine for MRSA decolonisation.

The adverse effects of octenidine appear to be
slightly less than those of chlorhexidine, although
there are no studies directly comparing the two
agents.3,13,14 A Study of octenidine in prevention
of central venous catheter site infections has
shown that it has substantial residual effect,
when applied weekly to the exit site dressings.22

Experimental studies have demonstrated that
MRSA strains tested failed to acquire stable resis-
tance following continuous exposure to low-level
concentrations of octenidine.12
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These data suggest that octenidine has a poten-
tial role in regimens for MRSA decolonisation that
is worth further investigation. It can also be used
as an alternative agent in patients unable to
tolerate chlorhexidine. Studies have been done
with prolonged and variable durations of decolo-
nisation.16,17 The cost-effectiveness and com-
pliance of such prolonged regimens if widely
employed should be closely evaluated. Large clin-
ical trials which are randomised and blinded com-
paring octenidine with established agents such as
chlorhexidine in MRSA decolonisation regimens
need to be undertaken to assess the efficacy of oc-
tenidine for MRSA decolonisation.
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