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While
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effective skin
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inconclusive data

regarding the
frequency and
likelihood of

reducing clinical
infections. Alsec,

more research
should be
conducted to
determine
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cost effective.

Chlorhexidine,

specifically with

alcohol, should
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Chlerhexidine
should be handled
with care to prevent
neurclogical
complications.

To help prevent or
reduce infections:
Thoroughly and
appropriately wash
hands

Femaove all jewelry
In conjunction with
hand washing, use
sterile surgical
gloves

Wear surgical masks
Us=e alcohol-based
chlorhexidine
antiseptic solutions
to help reduce the
likelihood of
bacterial
celonization
Choose antiseptic
solutions with
alcohol when
available for
increased potency.

Allow chlorhexidine
adequate drying
time prior to skin
puncture.
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including
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hand cleaning
technigues,
antiseptic
solutions, and
number of

skin preparation
when available.
In addition,
chlorhexidine
should be
allowed adequate
drying time prior
o skin punciure
1o prevent cross
contamination.
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this study
was the self-
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which could
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The researchers
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through their
survey that the
majority of
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(G8%4) report that
they choose
chlorhexidine
with alcohol as
their primary
antiseptic
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compared 1o
povidone iodine
(32%). Also,
physicians
employed at
teaching
hospitals were
more likely to
repornt choosing
chlorhexidine
with alcohol as
opposed o
povidone iodine.
This is likely a
result of teaching
hospitals being
more updated
with the current
research and
evidence based
knowledge that
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As a result of this
study, it would be
recommended 1o use
chlorhexidine as the
preferred antiseptic
solution of choice
since it has been
shown through
research o be
superior o others.
This was shown by
the
anesthesiologists”
choices who were
employed at
teaching hospitls.
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chlorhexidine is
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antiseptic
solution choice.

Chlorhexidine
has shown 1o be
the most
effective skin
antiseptic
solution as a
result of its
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efficacy than
others and its
higher potency
effect.
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Regional
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There was an
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These findings
suggest that
increasing
anesthesia providers'
awareness of
Eppropriae aseptic
techniques would
also increase their
following of these
aseptic technigues.

Alccholic
chlorhexidine is the
preferred antiseptic
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The children
wWere
randomly
placed into
one of two
groups to
receive either
an alcoholic
chlorhexidine
solution or an
aqueols
povidone
indine
solution
before
epidural
catheter
insertion. The
insertion site
and catheter
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chlorhexidine
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colonization of
Microorganisms
compared to
those who

received aqueous

povidone icdine,
thus concluding
that alcoholic
chlorhexidine
was the more
effective and
appropriate
antisepsis before
epidural catheter
insertiomn.

Infected patients
had lenger
hospitalizations,
higher direct
costs, higher
death rates,
higher ICU
admission rates,
and higher risk
for hospital
readmission.

This meta-
analysis showed
significant

improvements in

choosing
chlorhexidine
instead of
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blindness as
aresult of
colored
solutions;
however, this
would have
only affected
the
physicians,
not the
microbiologi
5is ar
whomever
removed the
catheter.
Another
limitation
was the short
duration of
epidural use.
In addition,
the increased
amount of
antibiotic
used could
have resulted
in skewed
data.
Selection
bias

Adticle
selection,
such as
excluding
studies not
published in
English

solution for epidural
catheters because it
showed to be more
effective and
appropriaie
compared to
aqueous povidone
iodine.

Aseptic technigques
are vital o help
reduce the risk of
infecticn since
infected patients
contributes to
increased
hospitalizations,
ICU admissions,
hospital
readmission, and
direct costs.

Mot only is
chlorhexidine the
safiest skin antiseptic
solution due to
reduced 581s, but it
also results in cost

savings.



review and
cost analysis
comparing use
of
chlorhexidine
with use of
iodine for
precperative
skin antisepsis
to prevent
surgical site
infection.

Levin, L.,
Amer-
Alshiek, I,
Avnl, A,
Lessing, 1. B.,
Satel, A, &
Almog, B.
(2011).
Chlorhexidine
and alcohol
VETSUS
povidone-

Level I,
Grade
B

Retrospe
ctive
RCT

256 wotal
participants
were patients
undergoing
gynecological
laparotomies
were divided
nto two
groups. One
group (n=145)
was treated
with povidone

povidone iodine.
First,
chlorhexidine
USage was
associated with
less 881s
compared to
povidone iodine
(adjusted risk
ratio, 0.64 [95%
coenfidence
interval, [0.51-
0.EQ]). Second,
chlorhexidine
usage resulted in
fewer positive
skin cultures
when compared
to povidone
indine (adjusted
risk ratio, 0.44
[95% confidence
interval, (.35
0.54]). Third,
after preforming
a cost analysis,
the researchers
fiound that
choosing
chlorhexidine
wiould result in
516w 526
savings per
surgical case and
5349904 w
5568594
savings per year
at the particular
hospirtal
evaluated.

The group who
received
chlorhexidine
and alcohol as
their skin
antisepsis prior
to their
gynecological
laparotomies
showed a
significantly
reduced rate of

MNA

30

Chlorhexidine with
alcohol should be
chosen instead of
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patients undergoing
Eynecological
laparotomies 1o
reduce the risk of
5515,
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This study
did not
measure for
differences
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results. The
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reactions.
Also,
chlorhexidin
€ was tested
in
conjunction
with alcohol,
which makes
it difficult to
determine
which
component
WaS more
effective in
preventing
infection.

While chlorhexidine
is the preferred
antiseptic solution,
povidone iodine and
sodium hypochlorite
are effective as well.



MNoorani, A.,
Walsh, 5. R,
& Davies, B.
J. (20010).
Systematic
review and
mela-analysis
of
precperative
antisepsis
with
chlorhexidine
WVErsus
povidone-
iedine in
clean-
contaminated

surgery

Osterman, M.
LK., &
Martin, J. A.
(2011}
Epidural and
spinal
anesthesia
during labor:
27-ztate

reporting area,

2008,

Paocharoen,
v':‘
Mingmalairak
L] C-:
Apisarnthanar
ak, AL (2009).
Comparison
of surgical
wound
infection after
preoperative
sKin
preparation
with 4%
chlorhexidine
and povidone
iodine: a
prospective
randomized
trial.

Level Systema

I/ fic

Grade Review/

A Meta-
Analysis

Level Statistics

IV, Report

Grade

C

Levell, RCT

Grade

A

5ix smdies
were included
fior review, in
which there
were 5,031
patients.

1,629,302
singleton
vaginal
deliveries
including all
races from 27
siates

Five hundred
participants
undergoing
general
SUrgery were
divided into
WO Broups.
Group one
(n=250} was
treated with
povidone
iodine prior to
surgery for
skin
antisepsis,
while group
two (n=230)
was treated
with 4%
chlorhexidine
and 70%a
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significantly
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(p=0.019).
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povidone iodine
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operative
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Data
following
birth was
excluded.
Ivothers who
had C-
sections were
excluded.
Any other
form of pain
relief was not
mentioned.
The
researchers
did not
include skin
reaction
informaticn
from patients
who had
chlorhexidin
e.

Epidural/spinal
anesthesia should be
administened
appropriately,
including using the
proper skin
antisepric solution,
since the majority of
women in labor
receive epidurals.

Chlorhexidine in
alcohol should be
chosen for skin
preparation for
pgeneral surgery
cases to reduce
bacterial
colonization and
post-operative
surgical wound
infection.
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Multiple studies
have shown that
chlorhexidine is
the most
effective skin
antisepric
soluticn asa
result of its quick
onset,
acceleration by
alcohol,
extended
duration, and
efficacy.
Chlorhexidine
has also been
shown to reduce
the risk of
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risk of
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Although
chlorhexidine has a
history of causing
neurclogical
complications in
patients who
undergo spinal
anesthesia, this
article suggests that
this is nota
legitimate concern
and that
chlorhexidine can be
used without
increasing the risk of
neurclogic
complications.



APPENDIX B - Report of Findings
Report of Findings
Background

Health acquired infections (HAIS) are largely preventable when health
professionals are more aware and knowledgeable of the situation and best practice. Such
infections affect numerous patients annually, can result in surgical site infections, and can
be severe enough to result in death (Centers for Disease Control and Prevention [CDC],
2016; Safe Care Campaign, 2017). Therefore, increasing health professionals’ awareness
and knowledge of appropriate ways to prevent or reduce the risk of HAIs can make an
effort in reducing these significant infections.

Standard precautions, such as proper handwashing and wearing appropriate
surgical gloves and masks, can pose as barriers to contamination and help reduce the risk
of HAIs (American Association of Nurse Anesthetists [AANA], 2015; Campbell et al.,
2014; Davies, 2017). Additionally, choosing the most appropriate antiseptic solution to
use to disinfect the skin prior to neuraxial anesthesia can help reduce HAIs. Evidence
shows that chlorhexidine is the superior antiseptic solution for overall skin antisepsis;
however, compliance with this recommendation in regards to neuraxial anesthesia has
been inconsistent. Therefore, the purpose of this Doctor of Nursing Practice (DNP)
project is to analyze best practice for neuraxial anesthesia skin antiseptic solutions and

develop a best practice policy based on these findings.
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Available Knowledge

Current evidence shows various themes related to choosing the most appropriate
skin antiseptic solution prior to neuraxial anesthesia to help reduce HAIs. The first theme
iIs that standard precautions, including disinfecting the skin prior to neuraxial anesthesia,
can help to prevent or reduce infections as well as reducing further complications for the
patient, decreasing hospitalization, and decreasing hospital cost (Davies, 2017; Kirkland,
Briggs, Trivette, Wilkinson, & Sexton, 1999). The second theme is that chlorhexidine has
shown to be the most superior skin antiseptic solution as a result of its advanced
characteristics, such as fast onset and increased duration, and its ability to reduce
infection rates, microorganism and bacterial colonization, and skin entry-point
colonization (AANA, 2015; Darouiche et al., 2010; Davies, 2017; Edmiston et al., 2013;
Fernandes, Fonseca, Rosa, Simdes, & Duarte, 2011; & Noorani, Rabey, Walsh, &
Davies, 2010). The third theme found in the evidence is that alcohol advances the
qualities of chlorhexidine, making the two in conjunction the most appropriate solution
(AANA, 2015; Fernandes et al., 2011). The fourth theme is that chlorhexidine is safe to
use for neuraxial anesthesia if appropriate precautions are followed prior to skin puncture
(Campbell et al, 2014; Edmiston et al., 2013; Hampl, Steinfeldt, & Wulf, 2014).
Preventative measures include (a) isolating the alcoholic chlorhexidine from other drugs
and equipment, (b) allowing the chlorhexidine to dry adequately before puncturing the
skin, and (c) checking or changing one’s gloves before continuing with the procedure

(Campbell et al., 2014; CareFusion, 2014). The fifth and final theme is that alcoholic
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povidone-iodine is an appropriate alternative solution if 0.5% chlorhexidine in alcohol is

unavailable (AANA, 2015; Macias et al., 2013).

Suggestions for Best Practice
As a result of the available knowledge, including (a) the importance of standard

precautions to reduce HAIs, (b) the superiority of chlorhexidine mixed with alcohol, and

(c) the safety of chlorhexidine during neuraxial anesthesia, 0.5% chlorhexidine in 70%

alcohol is recommended for skin preparation prior to neuraxial anesthesia. If unavailable,

alcoholic povidone-iodine is an appropriate alternative.
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APPENDIX C - Policy Recommendation

Policy Area: Ancsthesia Department Subject: Meuraxial Anesthesia
Title of Policy: Skin Preparation fior MNumber:

Meuraxial Anesthesia

Effective Date: Supersedes:

Approved Date: Approved by

Hevision Date:

Rationale or background to policy: to help reduce rates of hospital acquired infections
and surgical site infections. Standard precautions, such as proper handwashing, hygiene,
and wearing appropriate surgical gloves, masks, and gowns, can pose as barriers to
contamination. Available knowledge shows that 0.5% chlorhexidine in aleohol is the
mast superior and safest skin antisepiic solution to use prior to neuraxial anesthesia. The
literature supports chlorhexidine with aleohol as a result of its advanced characteristics,
such as fast onset and increased duration, as well as its ability to reduce infection rates,
microorganism and bacterial colonization, and skin entry-point colonization

Poliey: All anesthesia providess will choose 005%: chlorthexidine in 70% aleohol for skin
preparation prior to performing neuraxial anesthesia while alse following standard
precautions. If this concentration is unavailable, then 10% povidone todine in alcohal will
be chosen.

3. Procedure:

1. All anesthesia providers will follow standard precautions before performing
neuraxial anesthesia. Standard precautions include: {a) removing all jewelry and
artificial nails, (b} performing appropriate hand hygiene, and () wearing
appropriate sterile surgical gloves and masks. Wearing cover gowns is optional.

2. All anesthesia providers will choose 0.5% chlorhexidine in 70% aleohaol for skin
preparation prior o performing neuraxial anesthesia. The anesthesia provider waill
apply tao applications of the solution for 30 seconds each in hack and forth
strokes with at least 30 seconds of dwell twme following both applications, unless
otherwise noted on the manufacturer’s instructions.

3. If0.5% chlorhexidine in T0% aleohol solution is unavailable, the anesthesia
provider will choose 10% povidone icdine in aleohol. The application method of
the aleoholic povidone todine will follow the manufacturer’'s instructions along
with adequate drying time.

4. If a paticnt has an allergy or sensitivity to one of the aforementioned solutions, the
ancsthesia provider will choose the altermative solution.

Anezthezia Palicy Handbook
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APPENDIX D - Evaluation Tool

Evaluation Tool
Please rate the following questions by circling your answer.
1. The information presented was useful.

Strongly Disagree Neutral Agree Strongly
Disagree Agree

2. The information presented was of high quality.

Strongly Disagree Neutral Agree Strongly
Disagree Agree

3. The supggestions provided will have a potential impact on the facility.

Strongly Disagree Meutral Apgree Strongly
Disagree Agree

4. Do you believe this new best practice policy proposed should be adopted? (eircle one)

YES NO

5. If you selected “no™ for question 4, please explain:

6. Please provide any suggestions for additions or eritique.
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APPENDIX E — Executive Summary

Executive Summary of Best Practice Policy Recommendation for Neuraxial Anesthesia
Skin Antiseptic Solutions
Kyle Adams

The University of Southern Mississippi

The Student Registered Nurse Anesthetist convened a panel of experts to evaluate
the collective evidence and develop an evidence-based clinical policy recommendation
on the most appropriate neuraxial anesthesia skin antiseptic solution. Presented is the
executive summary of the full report, “Best Practice Policy Recommendation for
Neuraxial Anesthesia Skin Antiseptic Solutions,” which will be printed and presented at
the University of Southern Mississippi College of Nursing in September 2018.

This policy recommendation regarding the use of 0.5% chlorhexidine in alcohol
for skin preparation prior to neuraxial anesthesia is provided to promote standardization
of practice and ultimately best ensure patient safety. The purpose of this quality
improvement project was to analyze best practice for neuraxial anesthesia skin antiseptic
solutions and develop a best practice policy based on these findings.

The current policy recommendation is evidence-based and should be integrated
with the anesthesia provider’s professional judgment and the individual patient’s needs

and preferences.
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Available Knowledge

A gap in the literature was noted due to lack of a best practice clinical policy
regarding the most appropriate skin preparation solution prior to neuraxial anesthesia.
Current literature shows various themes related to choosing the most appropriate skin
antiseptic solution prior to neuraxial anesthesia to help reduce hospital-acquired
infections. The first theme is that standard precautions, including disinfecting the skin
prior to neuraxial anesthesia, can help to prevent or reduce infections as well as reducing
further complications for the patient, decreasing hospitalization, and decreasing hospital
cost. The second theme is that chlorhexidine has shown to be the most superior skin
antiseptic solution as a result of its advanced characteristics, such as fast onset and
increased duration, and its ability to reduce infection rates, microorganism and bacterial
colonization, and skin entry-point colonization. The third theme found in the literature is
that alcohol advances the qualities of chlorhexidine, making the two in conjunction the
most appropriate solution. The fourth theme is that chlorhexidine is safe to use for
neuraxial anesthesia if appropriate precautions are followed prior to skin puncture. These
preventative measures include (a) isolating the alcoholic chlorhexidine from other drugs
and equipment, (b) allowing the chlorhexidine to dry adequately before puncturing the
skin, and (¢) checking or changing one’s gloves before continuing with the procedure.
The fifth and final theme is that alcoholic povidone-iodine is an appropriate alternative

solution if 0.5% chlorhexidine in alcohol is unavailable.
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Process

Data was gathered via an evaluation tool which assessed members of a panel of
experts’ input on whether the information presented through a report of findings was
found useful, was of high quality and would have an impact on the facility. The panel of
experts included a certified registered nurse anesthetist, an anesthesiologist, a health
policy expert, and an infection preventionist, as they were deemed relevant stakeholders
due to their advanced knowledge and daily involvement with the current topic. Each
member of the panel was given the opportunity to identify whether or not they believed
the proposed policy should be adopted along with an area to provide feedback. After
discussing the report of findings and proposed policy, the majority of the panel of experts
strongly agreed that the information presented was useful, of high quality, and would
pose an impact on the facility. The panel also agreed that the policy should be adopted.
The main feedback presented by the panel of experts was the concern that 0.5%
chlorhexidine is not readily available in convenient individual packs.

Policy Recommendation

It is recommended that 0.5% chlorhexidine in 70% alcohol is used prior to
neuraxial anesthesia based upon current evidence; however, this concentration is not
readily available as a swab stick. Chlorhexidine with a 2% concentration is readily
available as a swab stick but is not recommended for lumbar puncture due to its higher
risk of neurotoxicity. Therefore, 0.5% chlorhexidine in 70% alcohol should be chosen for

skin preparation prior to neuraxial anesthesia as a result of strong supporting evidence.
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Alternatively, if 0.5% chlorhexidine in alcohol is unavailable, alcoholic povidone-iodine

IS an acceptable choice.

Policy Area: Anesthesia Department Subject: Neuraxial Anesthesia
Title of Policy: Skin Preparation for Number:

Neuraxial Anesthesia

Effective Date: Supersedes:

Approved Date: Approved by:

Revision Date:

1. Rationale or background to policy: to help reduce rates of hospital-acquired
infections and surgical site infections. Standard precautions, such as proper
handwashing, hygiene, and wearing appropriate surgical gloves, masks, and
gowns, can pose as barriers to contamination. Available knowledge shows that
0.5% chlorhexidine in alcohol is the most superior and safest skin antiseptic
solution to use prior to neuraxial anesthesia. The literature supports chlorhexidine
with alcohol as a result of its advanced characteristics, such as fast onset and
increased duration, as well as its ability to reduce infection rates, microorganism
and bacterial colonization, and skin entry-point colonization

2. Policy: All anesthesia providers will choose 0.5% chlorhexidine in 70% alcohol
for skin preparation prior to performing neuraxial anesthesia while also following
standard precautions. If this concentration is unavailable, then 10% povidone-

iodine in alcohol will be chosen.
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3. Procedure:

1. All anesthesia providers will follow standard precautions before
performing neuraxial anesthesia. Standard precautions include: (a)
removing all jewelry and artificial nails, (b) performing appropriate hand
hygiene, and (c) wearing appropriate sterile surgical gloves and masks.
Wearing cover gowns is optional.

2. All anesthesia providers will choose 0.5% chlorhexidine in 70% alcohol
for skin preparation prior to performing neuraxial anesthesia. The
anesthesia provider will apply two applications of the solution for 30
seconds each in back and forth strokes with at least 30 seconds of dwell
time following both applications, unless otherwise noted on the
manufacturer’s instructions.

3. If 0.5% chlorhexidine in 70% alcohol solution is unavailable, the
anesthesia provider will choose 10% povidone-iodine in alcohol. The
application method of the alcoholic povidone-iodine will follow the
manufacturer’s instructions along with adequate drying time.

4. If a patient has an allergy or sensitivity to one of the aforementioned
solutions, the anesthesia provider will choose the alternative solution.
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APPENDIX G

- DNP Essentials

Doctor of Nursing Practice Essentials

How the Essential is Completed

I Scientific Underpinnings for By reviewing relevant evidence conducted
Practice on the topic

II. Organizational and Systems By communicating with relevant
Leadership for Quality stakeholders to promote a best practice
Improvement and Systems clinical policy and patient safety
Thinking

ITI. Clinical Scholarship and By concluding best clinical practices as
Analytical Methods for evidenced by the literature
Evidence Based Practice

V. Health Care Policy for By presenting a best practice clinical
Advocacy in Health Care policy recommendation regarding skin

antisepsis for neuraxial anesthesia.

V1. Interprofessional Collaboration | By communicating with a panel of experts
for Improving Patient and chosen due to their advanced knowledge
Population Health Outcomes and daily involvement on the current topic

VII.  Clinical Prevention and By educating the panel of experts on
Population Health for available knowledge and proposing a
Improving the Nation’s Health | policy recommendation to aide in

reducing health acquired infections

VIII. Advanced Nursing Practice By evaluating evidence-based practice to

propose a clinical policy and promote
further rescarch
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