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'S alllaboeutithe surgicallwoeunad®

“....all surgical wounds are contaminated to some degree at closure — the primary determinant of
whether the contamination is established as a clinical infection is host (wound) defense”

Belda et al., JAMA 2005;294:2035-2042



Score Card for 1999 CDC/HICPAC SSI
Prevention Guidelines

A Total ofi 71 Recommendations were
made In 1999 Guidelines

Classification No. Interventions (%)
Category 1A 8 (11.3%)
Category 1B 43 (60.6%)
Category |l 11 (15.4%)
No recommendation 9 (12.7%)
(unresolved)

Infection Control Hosp Epidemiol 1999;20:247-278






Proposed 2016 Proposed CDC-HICPAC

SSI Prevention Guidelines

Intervention

Skin antisepsis, hair remoyval
Glycemic control

Preadmission shower (night before)

Systemic steroid use
Normothermia

Nasal mupirocin
Enhanced oxygenation
Antimicrobial prophylaxis
Welight-based dosing

Oral antibiotics/mechanical bowel prep

Surgical attire and drapes
Redosing

Classification

Category 1A
Category 1A
Category 1B
Unresolved
Category 1A
Not addressed
Category 1A
Category 1B
No recommendation
Not addressed
Not addressed
Not addressed

https://www.regulations.gov/document?D=CDC-2014-0003-0002



Score Card for Propsed 2016
CDC/HICPAC SSI Prevention Guidelines

A Total ofi 40 Key Recommendations were Considered
(28 Core + 12 Prosthetic Joint Arthroplasty)

Classification Core (%) Athroplasty (%)
Category 1A 6 (21.4%) 2 (16.7%)
Category 1B 3 (10.7%) 1 (8.3%)
Category 1C 0 (0%) 0 (0%)
Category |l 5(17.9%) 0 (0%)

No recommendation 14 (50%) 9 (75%)
(unresolved)

https://www.regulations.gov/document?D=CDC-2014-0003-0002
https://www.cdc.gov/hicpac/pdf/mm/HICPAC-July2015-MeetingSummary.pdf



https://www.regulations.gov/document?D=CDC-2014-0003-0002

Interventions Designated as
Category I, No Recommendation
(Unresolved or Not Adeguately
Addressed) or Not Even Mentioned



The Evidence I1s Compelling

Weight-based dosing — NR
Redosing for long surgical procedures — NR
Standardization off CHG shower/cleansing — NR
Antimicrobial sutures — Category ||

Oral antibiotics/mechanical bowel prep - MIA

Staphylococcal surveillance and decolonization
(Arthroplasty) — MIA

- Surgical care bundle — MIA

NR = no recommendation
MIA = missing in action

www.regulations.gov/document?D=CDC-2014-0003-0002
www.cdc.gov/hicpac/pdf/mm/HICPAC-July2015-MeetingSummary.pdf



Antimicrebial Prophylaxis'— \Weight-Based Dosing
Doees BMI Increase Risk?

Perieperative AntimicrobiallProphylaxis in Higher BMI(Z40)
Patients: Do \We Achieve Therapeutic Levels?

Percent Therapeutic Activity. of:Serum / Tissue Concentrations
Compared to Surgical Iselate (2002-2004) Susceptibility to
Cefazolin Following 2-gm Perioperative Dose

Organisms n Serum Tissues
Staphylococcus aureus 70 68.6% < 28%
S.epidermidis 110 34.5% < 11%
E. coli 85 75.3% <57%
Klebsiella pneumoniae 55 80% < 66%

Edmiston et al, Surgery 2004;136:738-747



e “Measured and dose-normalized
subcutaneous cefoxitin

@ Normal weight concentrations and AUCs in the
A Obese pEtiE.'r'ItE obese patients were significantly

: : lower than in the normal-weight
vy Morbidly obese patients B —

« There was an inverse
relationship between cefoxitin
tissue penetration (AUC tissue/
AUC plasma ratio) and body
mass index.

s Tissue penetration was
substantially lower in the obese
patients compared to normal
weight controls (p = 0.05).”

« “This occurred despite 2-fold-
higher cefoxitin dosage (1to 2
gms).

+» Diminished tissue antibiotic
concentrations in morbid
obesity may influence the
Incidence of SSIs.”

Toma et al., Anesthesia Analgesia
20171;113:730-737



ASIHDP? REDPORT

Clinical practice guidelines for antimicrobial
prophylaxis in surgery

DALE'W. BRATFLER, E. PATCHEN DELLINGER, KEITH M. OLSEN, TRISH M. PERL, PAUL G. AUWAERTER,
MAUREEN K. BOLON, DOUGLAS M. FISH, LEMNA M. NAPOLITANG, ROBERT G. SAWYER, IMUGLAS SLAIN,
JAMES P. STEINBERG, AND ROBERT A. WEINSTEIN

hese pnidelines were developed
qu::{nl:'l}r by the American Society

of Health-System Pharmacists
(ASHP), the Infectious Diseases So-
ciety of America (IDSA), the Surgi-
cal Infection Society (SIS), and the
Society for Healthcare Epidemiology
of America (SHEA). This work rep-
resents an update to the previously
published ASHP Therapeutic Guide-
lines on Antimicrobial Prophylaxis in
Surgery.’ as well as gnidelines from
IDSA and SI5.> The guidelines are
intended to provide practitioners
with a standardized approach to the
rational, safe, and effective use of
antimicrobial agents for the preven-
tion of surgical-site infections (S5Is)
based on currently available clinical
evidence and emerging issues.

Am | Health-Syst Pharm. 20135 7c195-283

Prophylaxis refers to the preven-
tion of an infection and can be char-
acterized as primary prophylaxis,
secondary prophylaxis. or eradica-
tion. Primary prophylaxis refers to
the prevention of an initial infection.
Secondary prophylaxis refers to the
prevention of recarrence or reactiva-
tion of a preexisting infection. Eradi-
cation refers to the elimination of a
colonized organism to prevent the
development of an infection. These
guidelines focus on primary periop-
erative prophylaxis.

Guidelines development and use
Members of ASHE, IDSA, 515, and
SHEA were appointed to serve on an
expert panel established to ensure
the walidity, reliability, and utility

of the revised pnidelines. The work
of the panel was facilitated by fac-
ulty of the University of Pittsburgh
School of Pharmacy and University
of Pittsburgh Medical Center Drug
Use and Disease State Management
Program who served as contract re-
searchers and writers for the project.
Panel members and contractors were
required to disclose any possible con-
flicts of interest before their appoint-
ment and throughout the guideline
development process. Drafted docou-
ments for each surgical procedural
section were reviewed by the expert
panel and, once revised, were awvail-
able for public comment on the
ASHP website. After additional rewvi-
sions were made to address reviewer
comments, the final document was

. e e m m me w w m wm



Preoperative Staphylococcal Survelllance

SURGICAL INFECTIONS
Volume 17, Number 2, 2016
@ Mary Ann Liebert, Inc.
DOI: 10.1089/sur.2015.257

|s Staphylococcal Screening and Suppression
an Effective Interventional Strategy for Reduction
of Surgical Site Infection?

Charles E. Edmiston, Jr! Nathan A. Ledeboer,® Blake W. Buchan,® Maureen Spencer,>
Gary B. Seabrook! and David Leaper™*

Abstract

Background: Staphylococcus aureus has been recognized as a major microbial pathogen for over 100 y, having
the capacity to produce a variety of suppurative and toxigenic disease processes. Many of these infections are
life-threatening, with particularly enhanced virulence in hospitalized patients with selective risk factors. Strains
of methicillin-resistant Staphylococcus aureus (MRSA) have rapidly spread throughout the healthcare envi-
ronment such that approximately 20% of S. aureus isolates recovered from surgical site infections are
methicillin-resistant, (although this is now reducing following national screening and suppression programs and
high impact interventions).

Methods: Widespread nasal screening to identify MRSA colonization in surgical patients prior to admission are
controversial, but selective, evidence-based studies have documented a reduction of surgical site infection (S5I)
after screening and suppression.

Results: Culture methods used to identify MRSA colonization involve selective, differential, or chromogenic
media. These methods are the least expensive, but tumaround time is 24-48 h. Although real-time polymerase
chain reaction (RT-PCR) technology provides rapid turnaround (1-2h) with exceptional testing accuracy, the
costs can range from three to 10 times more than conventional culture methodology. Topical mupirocin, with or
without pre-operative chlorhexidine showers or skin wipes, is the curmrent “‘gold-standard™ for nasal decolo-
nization, but inappropriate use of mupirocin is associated with increasing staphylococcal resistance.
Conclusions: Selection of an effective active universal or targeted surveillance strategy should be based upon
the relative risk of MSSA or MRSA surgical site infection in patients undergoing orthopedic or cardiothoracic
device related surgical procedures.




S. aureus Colonization: Impact of Nasal Carriage

General population 5 aureus nasal carriers

Sknchest 1o

Faill 10

SHn F::.rearm Lo = ﬁL Skin
abdomen1tes abdomen 406

Ferimeum a0

Hill RLR et al. J Antimicrob Chemother 1988;22:377 Lancet Infect Dis 2005:5:751
Sanford MD et al. Clin Infect Dis 1994;19:1123




Institutional Prescreening for Detection and Eradication of Methicillin Resistant

Staphylococcus aureus in Patients Undergoing Elective Orthopaedic Surgery

NEBH STAPH AUREUS AND MRSA ERADICATION PROGRAM
PRESCREENINIG UNIT (PASU)

Patient is screened for Staph aureus and Methicillin-resistant Staph aureus (MRSA)
|
[ I
Staph aureus MRSA +
Flagged in Meditech as MRSA-SCR
Placed on the MRSA list on N Drive

Treated with 2% mupirocin (Bactroban) for five days and Treated with 2% mupirocin (Bactroban) for five days and
five days of body bathing with chlorhexidine (eg Hibiclens) five days of body bathing with chlorhexidine (eg Hibiclens)

No further screens or precautions are necessary Second nasal screen obtained before surgery
| ! |
MRSA - MRSA +
MRSA-SCR flag is removed from Meditech MRSA-SCR flag changed to MRSA
Vancomycin administered as surgical prophylaxis — pre- Vancomycin administered as surgical prophylaxis —
pared in Bond Center one hour before surgery prepared in Bond Center one hour before surgery
No precautions or additional nasal screens are necessary Contact Precautions are implemented and used

throughout the hospitalization

|
60% reduction in MRSA infections Three negative cultures required to be removed
. . . fre :caution list
40% reduction in MSSA infection p<0.001 SR R S

Kim DH, Spencer M, Davidson SM, et al. J Bone Joint Surg Am 2010;92:1820-1826




Staphylococcal Decolonization Strategies

Standardized Protocol — culture directed
Mupirocin (BID) — 5 to 7 days (gold standard)
CHG (2% or 4%) cleansing/shower

Nasal Decolonization with 5%-10% Povidone
lodine — no culture

Day of surgery — swab inner nares with 5-
10% povidone buffered gel

CHG (2% or 4%) cleaning/shower



Evidence 1o the Preadmission SheWeEr,
Micrebial' Ecelogy: ofi SKinSurface

. Scalp 6.0 Log,, ciu/cm?
. Axilla 5.5 Log,, cfu/cm?
- Abdomen 4.3 Log,, cfu/cm?
- Forearm 4.0 Log,, cfu/cm?
- Hands 4.0-6.6 Log,, cfu/cm?

. Perineum 7.0-11.0 Log,, cfu/cm?

Surgical Microbiology Research Laboratory 2008 — Medical College of Wisconsin



| 00KINg at the Preaamission
Shower from a Pharmacokinetic
Perspective

Dose
Duration

Timing




Research

Orignal Investigation

Evidencefor 3 Standarczed Preacmission Showering
Regimento Achieve Maximal AnisepticSkin Surace
Concentrations of Chlorhexicine Gluconate,

4%, inSurgical Patients

Chares . Edmiston Jr, D Cheong | Lee MO CandaceJ.venel WS, Maureen pencer MEd: David Lezpr, MD: elle R, Browm, D,
BranD). Lewis, M Pter | Ross, MO: Michael . Melinowst, MO, Gry R, Serook, MO

[§ it Conmentay
INPORTANCE Toreduce theamountofinsurface acteaforpaent ndergoinglective
sgeny,selective ea cave ot et reacmision antiseptic ki eansing
oroocolusing chlomevicine lconat. A Cochrane Collboratve review suggestshatevising
ataconot ety preoperative ki deansing s asrateeytoreduce surgaltefecion,

ORIGINAL ARTICLE

Preadmission Application of 2% Chlorhexidine Gluconate (CHG):

Enhancing Patient Compliance While Maximizing Skin Surface
Concentrations

Charkes E. Edmiston, Jr, PhD; Candace | Krepel, MS;" Maureen P, Spencer, M.Ed;” Avaro A, Feraz, PAD, MD
Gary R, Seabrook, MD:' Cheong J. Lee, MO Brian D, Lewis, MD;' Kelle R, Brown, MU' Peter . Rossi, M
Michael . Malinowski, MOy Sarah . Edmiston, M.Ed” Edmundo M, Ferraz, PRD, MD;* David ), Leaper, MD*

onecTive,  Surgical site infections (1) are responsible for significant morbidity and mortaity, Preadmission skin antisepsts, while
controversial, has gained acceptance us a strategy for reducing the risk of 35, In thisstudy, we analyze the benefit of an electronic alert system for
enhancing compliance 1o preadmission application of 2% chlorheading ghiconate (CHG

DESIGN, SETTING, AND PARTICIPANTS,  Following informed consent, 100 healthy volunteers in an academic, tertiary care medical center
were randomized to 3 chlorheidine gluconaie (CHG) skin application groups: 1, 2, 3,4, or 5 consecutive applications. Participants were further
randomized into 2 subgroups: with or without electronic alert. Skin surface concentrations of CHG (ug/ml.) were analyred uiing a colorimetric

sy al ‘u‘l“ll‘ll\' Anatamic silcs
\ e lication of hlorhesdine ghuconae, 2
INTERVERTION Ih.u THissinn .|pp ICation of chioreadine Lummh, 2

ResULTs. Mean composite skin surface CHG concentrations in volunteer participants receiving EA lolowing I, 2, 3 4, and 5 applications
were | 0405, 134, 13782, 16439, and 1 803 | jig/ml, respectivaly, while composite skin surkace concentrations in the no-f A group were
938, L2400, 1498, 11944, and 1,364.2jig/ml, respectvely (ANOVA, P<.001), Composite ratios (CHG concentration/minimum
inhibilory concentration required to inhibil the growih of 0% of organtsms [MIC™)) for 1,2, 3,4, or S applicaions wsing the 2% CHG cloth
were 2081, 2604, 2356, JI88, and 3606, respectively, representing CHG shin concentrations effective againdt staphylococcal surgical
pathogens. The us¢ of a electronic aler system resulicd in significant increas¢ in skin concentrations of CHG in the 4- and -application groups
(P4 and P< 007, respectively

concrusion,  The findings of this study suggest an evidence-hased standardized process that includes use of an Interne-hased electronic
dlert system fo improve patient compliance while mavimiring skin surface concentrations effective against MKSA and other staphylococcal
surgical pathogens.

Edmiston et al. Infect Control Hosp Epidemiol
2016;37:254-259

Edmiston et al. JAMA Surg 2015;150:1027-33




Comparison of Mean Chlorhexidine Gluconate
Skin-Surface Concentrations (Jug/mL) of 4%
Chlorhexidine Gluconate for Combined Anatomic
Sites In Groups A (N=60) and B (N=60)2

1200 -

1000 - I

200 -

p<0.001€

‘ P<0.001d

o
o
o

N
o
o

Mean CHG Concentrations
(Mg/mL+sd)
3
o

0
Study Groups: A1l A2 A3 B1 B2 B3

(N=120)b
Shower 2X Shower 3X
Edmiston et al. JAMA Surg 2015;150:1027-1033



To Maximize Skin Surface Concentrations of
CHG — A Standardize Process Should Include:

49 Story 2% Cloth

An SMS, text or voicemalil An SMS, text or voicemall

reminder to shower reminder
A standardized regimen — * Oral and written patient
instructions — Oral and written instructions — Cleanse
TWO SHOWERS gently
(CLEANSINGS) — NIGHT . TOTAL OF SIX CLOTHS
BEFORE/MORNING OF SHOULD BE USED - 3
SURGERY NIGHT BEFORE AND 3

: THE MORNING OF
A 1-minute pause before SURGERY
S )
Anzing (% CHY)  Use both sides of the cloth
A total volume of 4-ozs. for _ maximize release of CHG
each shower . CLEANSE GENTLY

Remember the devil is always in the details

Edmiston et al. JAMA Surg 2015;150:1027-1033
Edmiston et al. Infect Control Hosp Epidemiol 2016; 2016;37:254-259



Incidence (%)

Clinical Orthopdedlcs

Clin Orthop Relat Res
DOI 10.1007/s11999-016-4767-6

A Publication of The Assodiation of Bone and Joint Surgeons®

and Related Research’ CrossMark

SYMPOSIUM: PROCEEDINGS OF THE 2015 MUSCULOSKELETAL INFECTION SOCIETY

Does Preadmission Cutaneous Chlorhexidine Preparation Reduce
Surgical Site Infections After Total Knee Arthroplasty?

Bhaveen H. Kapadia MD, Peter L. Zhou BA, Julio J. Jauregui MD,
Michael A. Mont MD
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Major Article

Safety and tolerability of chlorhexidine gluconate (2%) as a vaginal
operative preparation in patients undergoing gynecologic surgery

Ahmed Al-Niaimi MD ?, Laurel W. Rice MD ¢, Uppal Shitanshu MD °, Bonnie Garvens MD ¢,
Megan Fitzgerald NP 2, Sara Zerbel MS ?, Nasia Safdar MD, PhD *&*
3 School and Public Health, University of Wisconsin Medical, Madison, WT

b Universtity of Michigan, Ann Arbor, MI
© William S. Middieton Memorial Veterans Hospital, Madison, W1

Key Words: Background: The use of chlorhexidine gluconate (CHG) as an intraoperative vaginal preparation has been
Gynecologic surgery shown to be more effective than vaginal povidone-iodine (P1) in decreasing vaginal bacterial colony counts.
chlorhexidine 2% However, PI remains the standard vaginal preparation because of concerns of CHG's potential for vaginal
vaginal irritation irritation. The primary outcome of this study is a comparison of the rate of patient-reported vaginal ir-
patient safety ritation between 2% CHG and PL
Methods: Consecutive patients were enrolled in a pre-post study. Group 1 consisted of consecutive pa-
tients who received Pl as a vaginal preparation. Group 2 consisted of consecutive patients who received
2% CHG as a vaginal preparation. Patients used a standardized instrument to report irritation to trained
nurse practitioners 1 day after surgery.
Results: A total of 117 patients received vaginal operative preparation during the course of the study,
with 64 patients in group 1 and 53 patients in group 2. Of the patients in group 1, 60 (93.7%) reported
no vaginal irritation, 3 (4.69%) reported mild irritation, and 1(1.56%) reported moderate irritation. In group
2 (2% CHG vaginal preparation), all of the patients (100%) reported no vaginal irritation (P=.38).
Conclusions: The use of 2% CHG as a vaginal operative preparation is not associated with increased vaginal
irritation compared with PI in gynecologic surgery. It can safely be used, taking advantage of its efficacy
in reducing vaginal bacterial colony counts.




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Randomized Trial Comparing Skin
Antiseptic Agents at Cesarean Delivery

Methodius G. Tuuli, M.D., M.P.H., Jingxia Liu, Ph.D.,
Molly ). Stout, M.D., M.S.C.1,, Shannon Martin, R.N.,
Alison G. Cahill, M.D., M.S.C.1,, Anthony O. Odibe, M.D., M.S.C.E.,
Graham A. Colditz, M.D., Dr.P.H., and George A. Macones, M.D., M.S.C.E.

ABSTRACT

BACKGROUND
Preoperative skin antisepsis has the potential to decrease the risk of surgical-site
infection. However, evidence is limited to guide the choice of antiseptic agent at
cesarean delivery, which is the most common major surgical procedure among
women in the United States.

METHODS
In this single-center, randomized, controlled trial, we evaluated whether the use of
chlorhexidine-alcoho! for preoperative skin antisepsis was superior to the use of
iodine-alcohol for the prevention of surgical-site infection after cesarean delivery.
We randomly assigned patients undergoing cesarean delivery to skin preparation
with either chlorhexidine-alcoho! or iodine-alechol. The primary outcome was
superficial or deep surgical-site infection within 30 days after cesarean delivery, on
the basis of definitions from the Centers for Disease Control and Prevention.

RESULTS
From September 2011 through June 2015, a total of 1147 patients were enrolled;
572 patients were assigned to chlorhexidine-aleohol and 575 to iodine-aleohol. In
an intention-to-treat analysis, surgical-site infection was diagnosed in 23 patients
(4.0%) in the chlorhexidine-alcohol group and in 42 (7.3%) in the iodine-alcohol
group (relative risk, 0.55; 95% confidence interval, 0.34 to 0.90; P=0.02). The rate
of superficial surgical-site infection was 3.0% in the chlorhexidine—alcohol group
and 4.9% in the iodine-alcohol group (P=0.10); the rate of deep infection was
1.0°% and 2.4%, respectively (P=0.07). The frequency of adverse skin reactions was
similar in the two groups.

CONCLUSIONS

The use of chlorhexidine—alcohol for preoperative skin antisepsis resulted in a sig-
nificantly lower risk of surgical-site infection after cesarean delivery than did the use
of iodine-alcohol. (Funded by the National Institutes of Health and Washington
University School of Medicine in St. Louis; Clinical Trials.gov number, NCT01472549.)

From the Department of Obstetrics and
Gynecology (MGT, M5, SM, AGC,
G.AM.) and the Division of Public Health
Sciences (J.L., GA.C.), Washington Uni-
versity School of Medicine in St. Louis,
St. Louis; and the Department of Ob-
stetrics and Gynecology, University of
South Florida, Tampa (A.0.0.). Address
reprint requests to Dr. Tuuli at the De-
partment of Obstetrics and Gynecology,
Washington University School of Medi-
cine in 5t. Louis, 4566 Scott Ave., Cam-
pus Box 8064, 5t. Louis, MO 63110, or at
tuulim@wudosis.wustl.edu.

This article was published on February 4,
2016, at NEJM.org.

DOI: 10.1056/ME)Moal 511043
Copyight © 2016 Massachusetts Medical Sogety.




A recent committee opinion of the American College of
Obstetricians and Gynecologist Committee on
Gynecologic Practices states that, “Chlorhexidine
gluconate (CHG) solutions with low concentrations of
alcohol are safe and effective for use as vaginal operative
preparations and may be used as an alternative to iodine-
based preparations.”

American College of Obstetricians and Gynecologist, Women's Health Care Practice
Committee Opinion No. 571: Solutions for surgical preparation of the vagina.
Obstet Gynecology 2013;122:718-720.



Are There Evidence-Based Studies to Validate
the Use of an Antimicrobial (Triclosan)
Wound Closure Technology?




Extrinsic Risk Factor: Bacterial
Colonization of Implantable Devices

.« Sutures are foreign bodies — As such can be colonized by
Gram +/- bacteria

- Implants provide nidus for bacterial adherence
» Bacterial colonization can lead to biofilm formation
» Biofilm formation enhances antimicrobial recalcitrance

Antibiotics

¥ As little as 100 staphylococci
6 ¥ x /_./’ can initiate a device-related
@ 7= Infection
PROTECTION Antibodies
Phagocytes

NUTRIENT TRAPPING

‘ Glycocalyx Enclosed Ward KH et al. J Med Microbiol. 1992;36: 406-413.

Bac‘e"a\ 7 -~ = Microcolony Kathju S et al Surg infect. 2009;10:457-461
o ", ADHERENCE g, @ Mangram AJ et al. Infect Control Hosp Epidemiol.1999;27:97-134

ST T PRl Elek, S.D., Conen, P.E., St. George’s Hospital Medical Scholl, 957"

“The Virulence of Staphylococcus Pyrogenes for Man. A Study of
the Problems of Infection.

Edmiston CE, J Clinical Microbiology 2013;51:417
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Mean Micrebial' Recovery from StandardPelyglactin
(SP) Sutures Compared te Trclosan (Antimicrenpial)
- Coated Polyglactin (HCP) Closure: DeVICES

Mean colony forming units
(ctu)/ecm suture

300+
275
250
225
200+
175+
150+
1257
100+

757

50+

25

0

S. aureus S
(MRSA)

. epidermidis  E. coli

RPG62A

Exposure Time 2 Minutes

/]
SP
Ei
| BTcp
1 N=10
| p<0.01
- - & -~ -
102 10° | 102 10° | 102 105

Edmiston et al, J Am Coll Surg 2006;203:481-489
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Is there an evidence-based argument
for embracing an antimicrobial
(triclosan)-coated suture technology to
reduce the risk for surgical-site
infections?: A meta-analysis

Charles E. Edmiston, Jr, PhD," Frederic C. Daoud, MD,b and David Leaper, MD, FACS," Milwaukes,
WI, Pans, France, and London, UK

Background. It has been estimated that 750,000 to 1 milkon surgical-site infections (SSI5) occur in the
Unated States each year, causing substantial morbidity and mortality. Triclosan-coated sutures were
:iﬂr.r*fnpw as an rm;;um tive strategy for SSI risk wduction, but a m'{*nh"p frublished systematic literature
review and meta-analysis suggested that no clintcal benefit 15 associated with this fwhrmr’ng Huwever,
that study was hampered by poor selection of available randomized controlled trials (RCTs) and low
patient numbers. The current systematic review involves 13 randomized, international RC T, totaling
3,568 surgical patients.
Methods. A systematic literature search was performed on PubMed, Embase/Medline, Cochrane
database group (Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Health
Economic Evaluatims Database/Database of Health Technology Assessments), and wuww.clinicalinals.
gov to identify RCTs of triclosan-coated sutures compared with conventional sutures and ms.rmng the
chnical effectiveness nfrmfimimﬁnrd sutures to decrease the risk for SSIs. A ficed- and random-¢ffects
model was developed, and pooled estimates wported as sk ratio (RR) with awrn*spnm ing 95%
confudence interval (CI). Publication bias was assessed by analyzing a funnel plot of individual studies
and festing the Egger regression infercept.
Results. The meta-analysis (13 RCT, 3,568 patients) found that use of tnclosan antimicrobial-coated
sutures was assocated with a decrease in SSIs in selected patient populations (fixed effect: RR = 0.734;
95% CI: 0.590-0.913; P = .005; random-effect: RR = 0.693; 95% CI: 0.533-0.920; P = .011). No
publication bias was detected (Egger intercept test: P = .143).
Conchusion. Decreasing the visk for SSIs requires a multifaceted “care bundle” approach, and this meta-
analysis of current, pooled, peer-reviewed, randomized controlled trials sugyests a chnical effectiveness of
anfimicrobial-coated swtwres (iniclosan) in the prevention of SSIs, refresenting Center for Evidence-Based

Medicine level la evidence. (Surgery 2013;154:8%100.)

Edmiston et al., Surgery 2013;154;89-100

Meta-analysis

Systematic review and meta-analysis of triclosan-coated
sutures for the prevention of surgical-site infection

Z.X. Wang"?, C. P. Jiang", Y. Cao'* and Y. T. Ding!*

'Department of Hepatobilary Surgery, Affliated Drum Tower Hospital, School of Medicine, Nanjing University, and Jiangsu Province's Key Medical

Centre for Liver Surgery, Nanjing, Jiangsu Province, China
Correspondence t: Professor Y. T. Ding, 321 Zhong Shan Road, Nanying, Jiangsu Province, China 210008 (e-matl: dingyitao@yahoo.com.cn)

Surgical-site infections (331s) increase morbidity and mortality in surgical patients and
represent an economic burden to healtheare systems. Experiments have shown that triclosan-coated
sutures (TCS) are benefictal in the prevention of §51, although the results from individual randomized
controlled trials (RCTS) are inconclusive. A meta-analysis of available RCTs was performed to evaluate
the efficacy of TCS in the prevention of SSL.

Asystematic search of PubMed, Embase, MEDLINE, Web of Science®, the Cochrane Central
Register of Controlled Trials and internet-based erial registries for RCTs comparing the effect of
TCS and conventional uncoated sutures on SS1s was conducted untl June 2012, The primary outcome
investigated was the incidence of SSI. Pooled relative risks with 95 per cent confidence interval (c.i,)
were estimated with RevMan 5.1.6.

Seventeen RCTs involving 3720 participants were included. No heterogeneity of statistical
significance across studies was observed, TCS showed a significant advantage in reducing the rate
of 581 by 30 per cent (relative risk 0.70, 95 per cent c.. 0.57 to 0.85; P < 0.001). Subgroup analyses
revealed consistent results in favour of TCS in adult patients, abdominal procedures, and clean or
tlean-contaminated surgical wounds.

TCS demonstrated a significant benefical effect in the prevention of SS1 after surgery.

Wang et al., British J Surg 2013;100;465-473




Whati Do the Varoeus Meta-Analyses liell
Us About RiskiReduction?

o \Wang et al, British'J'Surgery. 201.3;100-465: 17 RC (3720 patients)
— 30% decrease In risk of:SSI (p=<0.001)

« Edmiston et al, Surgery 2013;154:89-100: 13 RCT (3568 patients) —
27% t0 33% decrease In risk of:SSI (p<0.005)

o Sajid et al, Gastroenterol Report 2013:42-50: 7 RCT (1631 patients)
— Odds of SSI'56% less In triclosan suture group compared to
controls (p<0.04)

« Daoud et al, Surg Infect 2014;15:165-181: 15 RCT (4800 patients) —
20% to 50% decreased risk of SSI (p<0.001)

 Apisarnthanarak et al. Infect Cont Hosp Epidemiol 2015;36:169-
179: 29 studies (11,900 patients) — 26% reduction in SSI (p<0.01)

» Guo et al, J Surg Research 2016;201:105-117.— 13RCT (5256
patients) (risk ratio [RR] 0.76, 95% confidence interval [Cl] 0.65-
0.88, P < 0.001)



How Dees @One Evaluate An Antimicrenial
RiSkcReduction lechnoelogy?

1. Sailety

« No MAUDE (FDA) reports (in 13 years) documenting direct
evidence linking triclosan te adverse impact in surgical
wounds

2. Microbicidal Activity (Spectrum)

» Documented Gram-positive and Gram-negative
antimicrobial activity and no published studies have
demonstrated that use of triclosan coated sutures are
assoclated with the emergence of resistant surgical
pathogens

3. Evidence-based Clinical Effectiveness (Meta-Analysis)

« Currently 6 meta-analysis in the peer-literature document

clinical efficacy of triclosan (antimicrobial) suture technology
4. Cost-Effectiveness

« Singh et al. Infect Control Hosp Epidemiol 2014;35:1013
documents that use of triclosan-coated sutures provides
significant fiscal benefit to hospital, third party-payer and
patient
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Triclosan-containing sutures versus ordinary sutures for
reducing surgical site infections in children: a double-blind,
randomised controlled trial

Marjo Renko, Niko Paalanne, Terhi Tapiainen, Matti Hinkkainen, Tytti Pokka, SohviKinnula, Juha-Jaakko Sinikumpu, Matti Uhari, Willy Serlo

Summary
Background Surgical site infections (SS1s) are a pervasive problem in surgery. Sutures coated or impregnated with
triclosan might reduce the occurrence of SSIs, but evidence of their efficacy is limited, especially in children.

Methods We designed a randomised, double-blind, controlled trial in patients who underwent elective or daytime
emergency surgery at Oulu University Hospital (Oulu, Finland). We included children younger than 18 years staying
in the paediatric surgery and orthopaedics ward for any elective or emergency surgery during the daytime and with
anticipated use of absorbing sutures. Children were randomly allocated (1:1) to receive either triclosan-containing
sutures or ordinary ahsorbing sutures. The primary outcome was the occurrence of superficial or deep surgical site
infections according to the Centers for Disease Control and Prevention criteria within 30 days after surgery.
The primary analysis was with modified intention to treat. This trial is registered at ClinicalTrials.gov, number
NCT01220700.

Findings Between September, 2010, and December, 2014, 1633 children were recruited. In the modified intention-to-
treat group, SSIs occurred in 20 (3%) of 778 patients allocated to receive triclosan-containing sutures and in 42 (5%)
of 779 patients allocated to receive control sutures (risk ratio 0-48, 95% CI 0-28-0-80). To prevent one SSI, triclosan-
containing sutures had to be used in 36 children (95% CI 21-111). One patient died from suspected mitochondrial
disease; no other expected or unexpected adverse events were reported in either of the groups.

Interpretation Use of triclosan-containing sutures effectively reduced the occurrence of all SS1s compared with
normal sutures. The results accord with the results of meta-analyses of previous studies in adults. Use of triclosan-

containing sutures is a simple way to reduce SSIs in children.

Funding The Alma and K A Snellman Foundation.
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Reducing the Risk of Surgical Site Infections:
Did We Really Think SCIP Was Going to Lead Us
to the Promised Land?

Chares E Edmiston, Jr.)* Maureen Spencer” Brian D. Lewis® Kellie R. Brown® Peter J. Rossi®
Cindy R. Henen? Heidi W. Smith?* and Gary R. Seabrook™

Abstract

Backgrowumnd: Surgical site infections (551s) are associated with substantial patent morbidity and death. Tt is
estimated that 750,000-1 million S5k occur in the LS. each vear, utilizing 3.7 million extra hospital days and
costing more than $1L.6 billion in excess hospital charges.

Method: Review of pertinent English-language literature.

Results: The Surgical Care Improvement Project (SCIF) was embraced as a “onesize-fits-all™ strategy to reduce
postoperative infectious morbidity 25% by 2000, Unfortunately, the evidence suggests that SCIP by itself has had
little efficacy in reducing the overall risk of 551 Whereas the SCIFP initiative represents a first national effort to
focus on reducingg postoperative infecious morbidity and deaths, it fils o consider salient risk Bctors such as
body mass index and selected surgical practices, including toumiquet application prior to incision
Conclisiorn: Father than focus on a single rsk-reducton strategy, future efforts to improve surgical outcomes
should embrace a “SCIP-plus” mult-faceted, tered imterventional strategy that includes pre-admission anti-
septic showerng, stbte-ofsthe-art skin antisepsis, mmovative antimicrobial technology, active staphylococcal

surveillance, and pharmacologic-physiologic comsiderations unigque to selective patient populations.

Mationalizing Risk Reduction—T he SCIPF Mandate

RADITIONALLY, THE THREE CORNERSTONES viewed as es-

sental for reducing the risk of postoperative surgical site
infection (S51) were scquisite surgical technique, tmely and
appropriate antimicrobial prophylaxis, and perioperative
skin antisepsis. However, recognition of the nfluence of cer-
tain patent co-morbidities has required additional consider-
ations. It is estimated that 750,000—1 million 551s ocour yearly,
resulting in an additonal 2.5 million hospital days at a cost
exceeding %1 billion [1,2].

The Surgical Care Improveanent Project (SCIF), developed
by the Centers for Medicare and Medicaid Services and im-
plemented in 200, was designed as an evidence-based ini-
Hative to beappLi.a:l l:lrﬁa.d.l}' acrnas selected ﬁurgi.calﬁa‘vi.oe-.q,
with a stated goal of reducing morbidity and mortality rates

25% by the year 2010 [3]. The spedfic nfection prevention
measwres are improvements in antmicrobial prophylaxis
that inwvaolve tming choice of agent, and discontinuation
within 24 h; appropriate hair removal (dipping rather than
shawving): normalizing core body temperature within a defined
time n colorectal procedures; and glycoamic control in cardiac
patients, which has been tmanslated in most institubions o in-
dude the development of ight glycamic control protoonls.
Implementation of the SCIP inibdative required a mulb-
disdplinary approach to achieve 95% complance with each
onre process measure. Failure to achieve a national benchmark
goal results in a punitive reduction in ChMS rembursement
(Z%:), which corresponds to a “pay-for-performance” carrot-
and-stick approach to improving patient cutcomes. The origi-
nal SCIP normothermia process measure has bean expanded to
include patients other than those having colorectal surgery,

_'fm.lrgi'_'._'ll Microbiology Reseanch Labomtory, Medical College of Wisconsin, Milwaukes, Wisconsin

v o of Vascular Su

FMiniversal Health Services, King of Prussia, Pennsyhoania

sry, Medical College of Wisconsin, Milwaukes, Wisoomsin,

*Department of Pharmacy, Froedtert Hospital, Milwaukee, Wiscomnsn.
Presented in part at 2 sdentific symposium of the Thirtieth Anmual Meeting of the Surgical Infection Society, Las Vegas, Mevada, Aprl17-20,
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Developing an argument for bundled
Interventions to reduce surgical site
infecton in colorectal surgery

Seth A. Waits, MD.* Danielle Fritze, MD,* Mousumi Banerjee, PhD.,*" Wenying Zhang, MA,*
James Kubus, MS.* Michael J. Englesbe, MD.* Darrell A. Campbell, Jr, MD.* and
Samantha Hendren, MD, MPH." Ann Arbor, MT

Background. Surgical site infection (S5} remains a costly and morbid complication after colectomy. The
frrimary objective of this study was (o investigate whether a group of perioperative care measures
prreviously shouwn to be associated with reduced SS5I would have an additive effect in SSI reduction. If so,
this wowld support the use of an "S5 prevention bundle”™ as a quality improvement intervention.
Methods. Data from 24 hospitals participating in the Michigan Swgical Quality Collaborative were
included in the study. The main outcome measure was SSI Hierarchical logistic regression was used o
account for clustering of patients within hospitals.

Results. In total, 4,085 opervations fulfilled inclusion criteria for the study (Currvent Procedural
Terminology codes 44140, 44160, 49204, and $4205). A “bundle score” was assigned to each
operation, based on the number of perioperative care measures follmved (appropriate Surgical Care
Imprrovement Project-2 antibiotics, postoperative normothermia, oval antibiotics with bowel preparation,
perioperative glycemic control, minimally invasive surgery, and short operative duration). There was a
strong stefrnvise inverse association between bundle scorve and incidence of S58I. Patients who received all 6
bundle elements had risk-adjusted SSI rates of 2.0% (95 % confidence interval [CI], 7.9-0.5% ),
whereas patients who received only 1 bundle measure had S8 rvates of 17.5% (95 % CI, 27.1-10.8%).
Conclusion. This multiinstitutional study shows that patients who received all 6 perioperative care
measures attained a very low, risk-adjusted SS5I rate of 2,05 . These results sugpest the promise of an S51
reduction intervention for gquality improvement; however, prospective research are required to confirm this
Sinding. (Surgery 20014;155:602-6.)

From the Departments of Surgery™ and Biostatistics, " Un wersity of Michigan, Ann Aoy MI

Waits et al, Surgery 2014;155:602



JAMA Surg. 2014;149:1045
Original Investigation

The Preventive Surgical Site Infection Bundle

in Colorectal Surgery

An Effective Approach to Surgical Site Infection Reduction
and Health Care Cost Savings

Jeffrey E. Keenan, MD; Paul J. Speicher, MD; Julie K. M. Thacker, MD; Monica Walter, DNP;
Maragatha Kuchibhatla, PhD; Christopher R. Mantyh, MD

RESULTS Of 559 patients in the study, 346 (61.9%) and 213 (38.19%) underwent their
operation before and after implementation of the bundle, respectively. Groups were matched
on their propensity to be treated with the bundle to account for significant differences in the
preimplementation and postimplementation characteristics. Comparison of the matched
groups revealed that implementation of the bundle was associated with reduced superficial
SSis (19.3% vs 5.7%. P < .001) and postoperative sepsis (8.5% vs 2.4%, P = .009). No
significant difference was observed in deep SSls, organ-space SSls, wound disruption, length
of stay, 30-day readmission, or variable direct costs between the matched groups. However,
in a subgroup analysis of the postbundle period, superficial SS|I occurrence was associated
with a 35.5% increase in variable direct costs ($13 253 vs $9779. P = .001) and a 71.79%
increase in length of stay (7.9 vs 4.6 days, P < .001).

CONCLUSIONS AND RELEVANCE The preventive SS| bundle was associated with a substantial
reduction in SSls after colorectal surgery. The increased costs associated with SSls support
that the bundle represents an effective approach to reduce health care costs.
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Using Bundled Interventions to Reduce
Surgical Site Infection After Major
Gynecologic Cancer Surgery

Megan P. Johnson, pa-c, Sharon J. Kim, B4, Carrie L. Langstraat, MD, Sneha Jain, MIA, CSSBB,
Elizabeth B. Habermann, pin, Jean E. Wentink, kN, Mpt, Pamela L. Grubbs, Ms, APRy,

Sharon A. Nehring, r, BsN, Amy L. Weaver, us, Michaela E. McGree, s, Robert R. Cima, MD
Sean C. Dowdy, Mp, and Jamie N. Bakkum-Gamez, MD

OBJECTIVE: Toinvestigate whether implementing a bun-
dle, defined as a set of evidence-based practices per-
formed collectively, can reduce 30-day surgical site
infections.

METHODS: Baseline surgical site infection rates were
determined retrospectively for cases of open uterine
cancer, ovarian cancer without bowel resection, and
ovarian cancer with bowel resection between January
1, 2010, and December 31, 2012, at an academic center. A
perioperative bundle was prospectively implemented
during the intervention period (August 1, 2013, to
September 30, 2014). Prior established elements were:
patient education, 4% chlorhexidine gluconate shower
before surgery, antibiotic administration, 2% chlorhex-
idine gluconate and 70% isopropyl alcohol coverage of
incisional area, and cefazolin redosing 3—4 hours after
incision. New elements initiated were: sterile closing tray

From the Department of Obstetrics and Gynemlogy, Divison of Gynecolagic
Surgery, the Diviston of Halthaaw Poliey and Research, Infection Prevention
and Cunirol, the Department of Nursing, the Surgery Research Office the

Dividon of Biomalical Statistice and Informatia, and the Department of

General Surgery, Dividon of Coloredal Surgery, Mayo Clinie, and Mayo
Medical School, Maye Clinic Minnesta.

Presented af the American College of Surgeons National Surgical (uality
Improvement Progran Annual Meeting, fuly 25-28, 2015, Chicago, llinois.

The authors thank Karm Rucker and Cory Hiatd of the Mayo Cline Revenue
Cyele for their expert technical help with Infenational Classfication of Diseases
9th Revigon and Cument Proadural Terminology code identification as well as
Whitney Bergguist, PharmD), MBA, BCPS, for her awistance with pharmacy

migasire adils

and staff glove change for fascia and skin closure, dress-
ing removal at 24-48 hours, dismissal with 4% chlorhex-
idine gluconate, and follow-up nursing phone call.
Surgical site infection rates were examined using control
charts, compared between periods using x* or Fisher
exact test, and validated against the American College
of Surgeons National Surgical Quality Improvement Pro-
gram decile ranking.

RESULTS: The overall 30-day surgical site infection rate
was 38 of 635 (6.0%) among all cases in the preinterven-
tion period, with 11 superficial (1.7%), two deep (0.3%),
and 25 organ or space infections (3.9%). In the interven-
tion period, the overall rate was 2 of 190 (1.1%), with two
organ or space infections (1.1%). Overall, the relative risk
reduction in surgicalsite infection was 82.4% (P=01). The
surgical site infection relative risk reduction was 77.6%
among ovarian cancer with bowel resection, 79.3%
among ovarian cancer without bowel resection, and
100% among uterine cancer. The American College of
Surgeons National Surgical Quality Improvement Pro-
gram decile ranking improved from the 10th decile to
first decile; risk-adjusted odds ratio for surgical site infec-
tion decreased from 1.6 (95% confidence interval 1.0-
2,6) to 0.6 (0.3-1.1).

CONCLUSION: Implementation of an evidence-hased
surgical site infection reduction bundle was associated
with substantial reductions in surgical site infection in
high-risk cancer procedures.

(Obstet ("ym:m! 2M6;127:1135-44)

¥

Johnson et aI Obstet Gynecol 2016 127 1135 1144




Do surgical care bundles reduce

the risk of surgical site infections

in patients undergoing colorectal
surgery? A systematic review and
cohort meta-analysis of 8,515 patients

Judith Tanner, PhD,” Wendy Padley, MSe,” Ojan Assadian, MD," David Leaper, MD,"
Martin Kiernan, ].'0.-![1"1-1,'i and Charles Edmiston, PhD," Nottingham, Leicester, Huddersfield, and London,
UK, and Milwauwkee, WI

Background. Caw bundles are a strategy that can be used to reduce the risk of surgical site infection
(SST), bui individual studies of care bundles veport conflicting owlcomes. This study assesses the
effectiveness of care bundles to reduce S8I among patients undergoing colorectal swrgery,

Methods. We performed a systematic veview and meta-analysis of randomized controlled irials, quasi-
expertmental studies, and cohort studies of care bundles to reduce 58I, The search strategy included
database and clinical frials register searches from 2012 until fune 2014, searching reference lists of
refrieved studies and contacting study authors to obtain missing data. The Downs and Black checklist
was used to assess the quality of all studies. Raw data were used to calculate pooled wlative risk (RR)
estimates using Cochrane Review Manager. The 17 statistic and funnel plots were performed io wdentify
publication bias. Sensitivity analysis was carmied out fo examine the influence of individual data sets on
pooled RRs.

Results. Sixteen studies were included in the analysis, with 13 providing sufficient data for a meta-
analysis. Most study bundles included core interventions such as antibiotic administration, appropriate
hatr removal, glycemic control, and normothermia. The SST rale in the bundle group was 7.0% (328/
4,649) compared with 13.1% (585/3,866) in a standard cawe group. The pooled effect of 13 studies
with a total sample of 8515 patients shows that surgical care bundles have a cinically tmportant
impract on reducing the risk of SSI compared to standard cave with a CTof 0.55 (0.39-0.77; P = .(003).
Conclusion. The systematic review and meta-analysis documents that use of an evidence-based, swrgical
care bundle in patients undergoing colovecial surgery significanily reduced the visk of SSI (Surgery
2005:158:66-77.)

From Hu’ School of Health Sciences,” Univer. sity of Nottingham, Nottingham; Faculty of Health and Life
hrimrﬂs D Monifort University, Leicester; Institute af Skin In.!egﬁh and Infeciion Prevention,” Univer sily af
Huddersfield, Hudder sfwﬁrf Richard Wells Research fm!w Unzversity of West London, London, UK; and
Department of ngﬁﬁ, Medical College of Wisconsin, Miwaukee, wi

Surgery 2015:158:66-77




What Elements are Eligible for
Inclusion in an Evidence-Based
Surgical Care Bundle

Appropriate Antimicrobial Prophylaxis Welight-Based Dosing

Glycemic Control Normothermia Wound Edge Protectors

Supplemental 0, Appropriate Hair Removal

Dedicate Wound Closure Tray 2%/4% CHG Preadmission
Cleansing

70% alc/2% CHG Perioperative Skin Prep Smoking Cessation

Antimicrobial (Triclosan) Sutures Mechanical Bowel Prep/Oral
Antibiotics

Minimally Invasive Surgery Short Duration of Surgery

Glove Change Prior to Fascial/Skin Closure
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Abstract

Surgical site infections (SSIs) are probably the most preventable of the health care-
associated infections. Despite the widespread international introduction of level I
evidence-based guidelines for the prevention of SSIs, such as that of the National
Institute for Clinical Excellence (NICE) in the UK and the surgical care improvement
project (SCIF) of the USA, SSI rates have not measurably fallen. The care bundle
approach is an accepted method of packaging best, evidence-based measures into
routine care for all patients and, common to many guidelines for the prevention
of S5I, includes methods for preoperative removal of hair (where appropriate),
rational antibiotic prophylaxis, avoidance of perioperative hypothermia, management
of perioperative blood glucose and effective skin preparation. Reasons for poor
compliance with care bundles are not clear and have not matched the wide
uptake and perceived benefit of the WHO ‘Safe Surgery Saves Lives' checklist.
Recommendations include the need for further research and continuous updating
of guidelines; comprehensive surveillance, using validated definitions that facilitate
benchmarking of anonymised surgeon-specific SSI rates; assurance that incorporation
of checklists and care bundles has taken place; the development of effective
communication strategies for all health care providers and those who commission
services and comprehensive information for patients.

Leaper et al. Int Wound J. 2014 Feb 25. doi: 10.1111/iwj.12243




“Dependence on RTCs, leads to the exclusion
or failure to review and/or evaluate other type
of epidemiologic studies that address important
Infection control Issues or questions.”

William Jarvis , MD — Posted to Public Comments on HICPAC Draft SSI Prevention
Guidelines Docket ID: CDC-2014-0003

he practice of evidence-based medicine
means integrating individual clinical expertise
with the best external evidence from
systematic reviews.”

Sackett et al. Evidence-based medicine: what it is and what it isn't. BMJ 1996:312:71-72



Wisconsin Division ofi Puplic Health
SSI Website

https://www.dhs.wisconsin.gov/hai/ssi-
prevention.htm
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