Journal of Surgery

2020; 8(3): 81-85
http://www.sciencepublishinggroup.com/j/js
doi: 10.11648/.j5.20200803.11

o J' ». r
otlencer

Science Publishing Group

ISSN: 2330-0914 (Print); ISSN: 2330-0930 (Online)

The Efficacy of an Octenidine Decolonisation Protocol in
Reducing Staphylococcus Aureus Carriage in Patients
Undergoing Total Joint Arthroplasty

Tristan Symondsl’ *, Hannah Brienz, Benjamin Parkinson" 2, Andrea Grantl, Kenji Doma'

1Orthopaedic Research Institute of Queensland, Townsville, Queensland
2Cairns Private Hospital, Cairns, Queensland

Email address:
Tristan.symonds@my.jcu.edu.au (T. Symonds), BrienH@ramsayhealth.com.au (H. Brien), Benjaminparkinson@gmail.com (B. Parkinson),

research_coordinator@oriql.com.au (A. Grant), Kenji.doma@jcu.edu.au (K. Doma)

*Corresponding author

To cite this article:

Tristan Symonds, Hannah Brien, Benjamin Parkinson, Andrea Grant, Kenji Doma. The Efficacy of an Octenidine Decolonisation Protocol in
Reducing Staphylococcus Aureus Carriage in Patients Undergoing Total Joint Arthroplasty. Journal of Surgery. Vol. 8, No. 3, 2020, pp. 81-85.
doi: 10.11648/j.js.20200803.11

Received: April 7, 2020; Accepted: April 26, 2020; Published: May 19, 2020

Abstract: Prosthetic joint infections are responsible for a high morbidity and economic cost in patients undergoing total joint
arthroplasty. Staphylococcus aureus (S Aureus) is a key modifiable risk factor in the reduction of surgical site infections (SSI).
Evidence suggests that decolonization of S aureus carriers reduces the risk of SSI. Octenidine is an antiseptic active against
gram-positive and gram-negative bacteria. The aim of this study is to establish the eradication rate of S aureus in patients
undergoing total joint arthroplasty using an Octenidine decolonisation protocol prior to surgery. This was a prospective case
series performed at the Cairns Private Hospital during a five month trial period of using Octenidine wash and nasal gel in patients
undergoing elective TJA. Patients undergoing total joint arthroplasty during a five-month trial period had pre-operative nasal
swabs to screen for S aureus pre and post Octenidine treatment. All patients underwent a body wash and nasal gel protocol for
five days using Octenidine. The primary outcome was to determine decolonisation rates in patients following the protocol. A
total of 183 patients met inclusion criteria into this study. At the first swab 151 (82.5%) patients had normal regional flora and 32
(17.5%) were positive for S aureus. Of these 32 patients 30 (93.75%) were negative for MRSA and 2 (6.25%) had
non-multiresistant MRSA. The decolonization rate for patients with S aureus was 76.6%. It was unsuccessful in clearing the two
patients with nmMRSA. Octenidine is effective in reducing S aureus colonisation in patients undergoing total joint arthroplasty.
Further studies are required to compare this agent to traditional mupirocin based protocols to determine its efficacy as an
alternative for use in pre-operative staphylococcal decolonisation.
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being screened at a pre-admission clinic for S aureus and if
tested positive undergoing a decolonisation protocol prior to
surgery. Several studies have been conducted on nasal
decolonisation of patients undergoing orthopedic surgery by
using perioperative intranasal mupirocin. [2-4] Intranasal
mupirocin and chlorhexidine wash is the gold standard
antimicrobial for decolonization of S aureus and has been
shown to eradication rates between 81.5 - 100% following a
course of treatment. [5, 6] This is an attractive prevention
strategy being a safe and simple method to eradicate nasal
colonization. The most common protocol for this is 2%

1. Introduction

Prosthetic joint infection is a devastating complication for
patients to suffer and it carries considerable social and
economic cost. Modifiable risk factors are increasingly being
identified to optimise patient outcomes. Staphylococcus
aureus colonisation has been recognised as a key modifiable
risk factor for surgical site infections (SSI) in patients who are
undergoing elective total joint arthroplasty (TJA). [1]

Patients undergoing TJA are typically treated under a
“screen and treat” protocol. This protocol involves patients



82 Tristan Symonds et al.:

The Efficacy of an Octenidine Decolonisation Protocol in Reducing Staphylococcus

Aureus Carriage in Patients Undergoing Total Joint Arthroplasty

intranasal mupirocin and chlorhexidine gluconate for three to
five days prior to surgery. This is sufficient to show a
reduction both in colonisation rates and in S aureus SSI. [1]

A potential issue is the emergence of mupirocin-resistant S
aureus, which in many cases is on the rise and is associated
with unsuccessful decolonisation prior to surgery. [7, 8] A rise
in mupirocin resistance will lead to a reduced effectiveness in
mupirocin decolonisation protocols and increased SSIs.

An alternative to the “screen and treat” protocol is a
universal decolonisation protocol where all patients
undergoing elective TJA undergo a decolonisation protocol
without screening. A recent study using a combination of
mupirocin with chlorhexidine in a universal decolonisation
protocol was shown to reduce the overall rate of SSIs. [9] The
concerns with mupirocin resistance are obviously further
amplified with these universal decolonisation protocols and
this has led to the investigation of alternative antiseptic agents
such as nasal povidone-iodine and octenidine.

Octenidine Dihydrochloride (Octenidine) is a modern
antiseptic for skin, mucous membranes and wounds
introduced more than 25 years ago. It is established as an
antiseptic in a large field of applications and represents an
alternative to the older substances such as chlorhexidine,
iodine or triclosan. Octenidine is a cationic surfactant, active
against gram-positive and gram-negative bacteria. Octenidine
is neither absorbed through the skin, nor through mucous
membranes, nor via wounds.[10, 11] These properties make
Octenidine a potential alternative for a decolonization
protocol, as at appropriate concentrations will not allow
bacteria to develop resistance. [12]

This study aims to investigate the decolonisation rates of
Octenidine in patients undergoing elective TJA to determine if

it would be comparable to traditional decolonisation protocols.

There is currently no existing published data on the use of
Octenidine in arthroplasty patients.

2. Method

The study obtained ethics approval following review by the
hospital research and ethics committee. The study was a
prospective interventional pilot study performed at the Cairns
Private Hospital during a five month trial period of using
Octenidine wash and nasal gel in patients undergoing elective
TJA. Patients undergoing TJA had a pre-treatment nasal swab
in the pre-admission clinic. All patients were required to use
Octenidine body wash and nasal gel twice a day for five days
prior to surgery. Patients then had a repeat nasal swab
performed on the day of surgery.

Inclusion criteria for the study were patients who were
undergoing TJA at the Cairns Private Hospital during their
five month trial of Octenidine decolonisation. Exclusion
criteria were patients who were non-compliant with the
protocol and those who did not have both nasal swabs
performed.

The primary outcome was to determine the decolonization
rates with Octenidine body wash and nasal gel. Patients who
had a swab which grew S aureus were identified as being

colonized. The decolonization rates were determined by
patients who were colonized by S aureus at preadmission
clinic and were negative for S aureus at time of surgery after
using the wash.

An additional outcome was to determine the patient
population that were non-compliant with the wash protocol.
This was done via patient self-reported compliance with the
wash at the time of surgery. These patients were excluded
from data used to identify decolonization rates; however,
provide important information as to compliancy rates amongst
patients if a universal decolonization protocol was to be
implemented.

Microbiology

ESwab® sterile transport swabs were used for collection
from patients. Swabs were transported in liquid Amies
solution to the laboratory. Swabs were set on horse blood agar
and chromogenic MRSA plates. Plates were incubated in a
CO2 Incubator. Total incubation time was 48 hours with plates
examined for Staph growth at 24 and 48 hours.

3. Results

Figure 1 is a Consort flow diagram giving visual
representation to the following.

Octenidine Study

CONSORT Flow Diagram

Assessed for eligibility (n= 188 )

Excluded (n=5)
+ Not meeting inclusion criteria (n=5 )

« Noncompliance with wash
+ Declined to participate (n=0)

No Randomization

Allocated to intervention (n= 183 )

+ Normal Flora (n= 151) (82.5%)

« Staphylococcus Aureus (n= 32) (17.5%)
* Non MRSA (n=30) (16.4%)
®  CcMRSA (n=2) (1.1%)

|

Lost to follow-up (n=0)

Allocation

Follow-Up

Discontinued intervention (n=0)

Analysed (n=32)
+ Excluded from analysis (n=0)

Figure 1. Octenidine Study Consort Flow Diagram.

There were 188 patients who met the criteria for inclusion
into the study. A total of 5 patients were excluded for
non-compliance with the wash protocol, this left 183 patients
who met inclusion criteria. At preadmission clinic 151 (82.5%)
patients had normal regional flora isolated on their swab and
32 (17.5%) patients were positive for S aureus. Of these
patients, 30 were positive for S aureus (Negative for MRSA)
and 2 were positive for non-multiresistant MRSA (nmMRSA)

Table 1 outlines the results for patients who were colonized
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with S aureus at the preadmission clinic and the
decolonization rate based on the result of their subsequent
swab on the day of surgery. Patients who were positive for S
Aureus had a decolonization rate of 76.6% following the wash

protocol. The two patients who were positive for nmMRSA
were unsuccessful with decolonization following the wash
protocol.

Table 1. Staphylococcus Aureus Colonization and Decolonization rate.

Preadmission Swab Swab Day of Surgery Decolonization Rate
S Aureus (Negative MRSA) 30 7 76.6%
S Aureus (non-multiresistant MRSA) 2 2 0%
Total 32 9 71.8%

Table 2 outlines the clearance rate with octenadine obtained
in the current study, in comparison to the clearance rates with
mupirocin and placebo based on previous studies. According
to the Goodness of Fit Chi-squared test, no significant

differences were found in clearance rate between octenadine
and mupirocin (p=0.051; ¥’*=3.79), whilst significant
differences were identified between octenadine and placebo (p
<0.001; *=30.3).

Table 2. Decolonization rate with octenadine, mupirocin and placebo.

Cleared Not cleared Decolonisation rate
Octenadine 23 9 71.8%
Mupirocin 27 5 85.3%*
Placebo 9 23 26.7%*

*Calculated using previous data [13-15].

4. Discussion

This study has shown that an Octenidine decolonisation
protocol prior to surgery is successful in eradicating S aureus
carriage in elective total joint arthroplasty patients in 71.8% of
cases. This is just below the published decolonisation rate for
chlorhexidine and mupirocin protocols. [5]

There is currently no existing published data on the use of
Octenidine as a decolonisation agent in arthroplasty patients.
The published literature on octenidine decolonisation is
mostly limited to observational studies on MRSA colonised
patients in ICU settings. A review of the studies on MRSA
colonised patients by Krishna and Gibb found decolonisation
rates for octenidine were reported between 6-75%. [16] The
major limitation of the existing studies is they examined
patients colonized with MRSA and had varied decolonisation
protocols ranging from Octenidine alone to a combination
with mupirocin. [17, 18] The studies were all observational
with total number of subjects ranging from 5-126. [19-21]
This data is of limited use in our elective arthroplasty
population where MRSA colonisation is not a frequent
occurrence.

Decolonisation rates of mupirocin have been established to
be between 81.5 — 100%. [5] This rate is likely to be lower
under everyday working conditions were compliance may
reduce the effect further. [20]The secondary outcome from our
study showed that 2.6% of patients were noncompliant with
the wash protocol. Compliance rates in studies examining
mupirocin decolonisation protocols vary from often
unreported, to between 31.1 - >90%. [22, 23] It is
hypothesized that the compliance rate will be higher in a
universal decolonisation protocol vs screen and treat, although
there is no evidence available.

A recent study by Stambough JB et al. compared a universal
decolonisation protocol versus a “screen and treat” protocol.

[9] The study showed the universal decolonisation protocol
resulted in a significant decrease in both overall SSI and SSI
related to S aureus organisms. Additionally, the universal
decolonisation protocol demonstrated a significant potential
for economic gains for the health system as a result of limiting
future reoperations and hospitalisations. This study did not
report the clearance rates of the S aureus between the
universal and screen and treat groups.

Emerging evidence suggests that increased use of
mupirocin has been associated with developing resistance
through enhanced selective pressures and cross resistance.
This has diminished the effectiveness of decolonisation
protocols and led to treatment failure. [24] The emergence of
resistance is being reported in many parts of the world at
different frequencies: Spain 11.3%, USA 13.2%, Trinidad
Tobago 26.1%, China 6.6%, India 6%, Turkey 45%, and
Korea 5%. [25] This has led to hesitation by many hospitals to
universally give patients mupirocin despite published
economic and health benefits. The major advantage of using
an octenidine antiseptic protocol is that the issues with
developing mupirocin antibiotic resistance can be avoided.
[12]

The limitations of this study are that does not have a
comparator group. We can therefore make no direct
conclusions between the eradication efficacies of traditional
mupirocin vs Octenidine decolonisation protocols. For this
reason a Goodness of Fit Chi-squared test was conducted to
make indirect comparisons of the results of our studies to
previous studies. This suggested that there was no significant
difference in decolonisation between Octenidine and
Mupirocin (p=0.051), whilst there were significant differences
in decolonisation between Octenidine and placebo (p<0.001).
A limitation of the secondary outcome is the self-reported
compliance. This may be verified in future studies if there is
concurrent validity. Future studies comparing chlorhexidine /
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mupirocin protocols with octenidine protocols in similar
patient populations are required.

The results from this study showed that a five-day
decolonisation protocol with Octenidine provided a
decolonisation rate of 71.8% in patients with S aureus carriage.
The two patients with nmMRSA were not successfully
decolonised with this protocol but we would be hesitant to
make any conclusions about nmMRSA until a larger sample
size of these patients can be studied.

5. Conclusion

Octenidine is an attractive option for a universal
decolonisation protocol in patients undergoing TJA as its
mechanism of action means it is unlikely that bacteria will be
able to build resistance. This study demonstrates that an
Octenidine wash and nasal gel decolonisation protocol
reduces S aureus colonisation and that non-compliance rates
are lower than previously reported.

Further studies are needed to directly compare its efficacy
to traditional mupirocin protocols and also evaluate
insurgence of possible cross resistance.
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