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ltems For Discussion Today

Complexity of: Surgical Site Infections
Impact of the SCIP Process Intervention

SSI Prevention Guidelines — What Do They
Say and Are They Helpful?

Reducing Risk through an Evidence-Based
Perspective

Choosing the Right Evidence-Based
Interventions Across the Spectrum of Surgery




“It’s all about the surgical wound”

“....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

Classification e Surgicali Site
Infections (SSl)

Skin i
N
Superficial
Sub%utaneous I | Cisional |
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Deep Soft Tissue Deep
(fascia & muscle) a Incisional
Organ/Space b I
i Organ/Space SSI
P

Recognition of the surgical locus of infection influences the
development of specific interventional strategies

Mangram AJ, et al. Am J Infect Control 1999;27:97-132




The Complexity of Risk

Risk is a Myriad

Pre-Operative
Factors

of Events - SSI Fishbone Diagram

Peri-Operative
Team Factors

Organizational and
Management Factors

e Lack of Hand Hygiene
« Patient Body Colonization
« Lack of Pre-Op Shower

 Lack of Traffic Control-
Too Many in room

e Improper Surgical Hand Antisepsis
e Improper Surgical Attire
o Unstrerile Instruments
* Use of Staples or Steri-Strips
« Contaminated Environment
« Inadequate Surgical Prophylaxis
« Surgical Irrigation
« Non-Coated Sutures

* Poor Communication Among Team
« Financial Constraints
« Poor Leadership
« Increase Hospitalization Days

* MRSA or MSSA
Nasal Colonization

* Infection at
Another Site

* Obese
* Diabetic
* Smoker
* Immunosuppressive
Agents

* Use of Drains
* Lack of Re-Dosing
of Antibiotic
* Poor Surgical
Technique

* Lack of Discontinuation of
Antibiotics at 24 hrs
o C i d Envir
* Lack of Hand Hygiene
« Contamination of Incision
Post-Op
= Inadequate Staffing for
Post-Op Care
« Lack of Foley Catheter removal
Within 48 hrs

* Poor Staff levels
* Design, Availability and
i e of Equi

* Workload and Shift Patterns

* Environment and
Physical Plant Problems
(Air Handling System)

Patient
Factors

Surgeon

Technique

Work
Environment
Factors

Care Delivery
Problems
(CDP’s)




Need for different skills
at different stages

Flexible
allocation of
personnel

Ability for rapid
upsizing or
downsizing

Provide career
Adapt to high development
opportunity

turnover

Avoid collusive

= hehavior

Fluid Team =
work toward a
common goal

Promote vigilant
communication

Advantages
Barriers to Effective but unstable Barriers to Effective
Team Functioning > membership “*~._ Operative Performance
&
Loss of individual Fo S e . . e ** Environmental
knowledge 3 2 : \ 3 N distraction
g ," ! \‘l \\ \\‘\
Lack of shared ;. G2 \"/ \ “a  Inadequate
mental model W communication
Lack f’f Inadequate ™,
. l/ k cohesion preparation of ! Exchange of
Low |r.)d|V|duaI technology/ personnel with less
commitment to instruments technical skill and/or

experience

group success

American Journal of Infection Control 45 (2017) 1267-72

American Journal of Infection Control

journal homepage: www.ajicjournal.org

State of the Science Review
CrossMark

Environment of care: Is it time to reassess microbial contamination of
the operating room air as a risk factor for surgical site infection in

total joint arthroplasty?
Javad Parvizi MS, MD, FRCS *, Sue Barnes RN, CIC ®, Noam Shohat MD *,
Charles E. Edmiston Jr. MS, PhD

4 Sidney Kimmel School of Medicine, Rothman Institute at Thomas Jefferson University, Philadelphia, PA

b Infection Control Consulring, San Mateo, CA
€ Department of Surgery, Medical College of Wisconsin, Milwaukee, WI

EU/WHO HOSPITAL AIR CONTAMINATION LIMITS

CLASS CLASS
|
P “There is a direct link between
S the number of particles in the
— OR and the number of
<10 <C5;9 .
Or\(:;L:)R General OR cicu personnel present In the
- - - case.”




A More Thanraiypical'Scenarnoe —\What IS
the Tirue RiskioffInfection?.

High Risk Patient:

Immunosuppressive meds - RA
Diabetes

Advanced age

Prior surgery to same joint
Psoriasis

Malnourished

morbid obesity
sAIb<35

low sTransferrin
Remote sites of infection
Smokers
ASARX]

Evidence-Based Hierarchy

Systematic Reviews
and Meta-analyses

Randomized
Controlled Double
Blind Studies

Case Control Studies

Case Series
- Case Reports ,
Ideas, Edltorlals, Oplmons




GUIDELINE FOR PREVENTION OF SURGICAL SITE

INFECTION, 1999 Mitigating Risk:= Surgical
Tt T el Care Improvement Project
(SCIP) — An Evidence-Based

“Bundle” Approach

Hospital Infoctions Program

Public
US Degartment of Heali

Hospital Infoction Control Practices Advisary Committee Memborship List, January 1989 TI m e |y an d ap p ro p ri ate
antimicrobial prophylaxis
- Glycemic control in cardiac
and vascular surgery
Appropriate hair removal

Normothermia in general
surgical patients

LLINE SPONSOR

MEMBERS

Susan W. Forlenza, MD Jane D). Siegel, MD
New York City Health Department University of Texas Southwestern
New York, New York ed

o . Is this the Holy Grail?

An Increase in Compliance With the Surgical Care
Improvement Project Mieasures Does Not Prevent Surgical
Site Infection in Colorectal Surgery

Percentage (%)

= Global
compliance

—&— SS| rates

<% - o
< 0, (7
2 2o, o

Time (months)

Pastor et al. Diseases of the Colon & Rectum 2010; 53:24-30




The effct of Surgical Care Improvement Project
measues on national trends on surgicdl sie
infections i open vascular procedures

Auahita Dug, D, MS, MBA, Supn§. Do, D, PhD, MBA," Gary . Seabook MDY’
Kelle R Browvm, MD. Brian D. Lews, MD." Peter | Ressi, MD,' Charks E. Edmiston, PhD."and
Cheong J. Lee, MD," Mifwante, W o Springl], I

Obtine: The Surgical Care Improvement Projct (SCIP) s o mational iniatve to reduve surgical complicuions,
inchuding postoperativ surgical sie infection (881, theough protocodriven antbioic wsage. This study aimed o
detemine the effce SCIP guidelines have had on in-bospial S5 e open vascular procedures.
Mo The Natiomvide Inpatient Sumpe (NUS) was retrospectvely analyzed wing Internationa Cisifcation of Dis-
ases, Ninth Revisi, iagmosts code o caprure 15 bospial parints who wderwent et caroid endaresecoany
lectveopenrepuir ofan abdominal aortic anenysm (AAA ) and peripheral bypass, The pre-SCIP e was defined 2s 2000
10 2005 and post-SCIP was defined s 2007 to 2010, The vear 2006 was excuded because this was the transiton yearin
whichthe SCIP uidefinesver plmented. Anlyis o varace o  testing weewsed forstatitial s
oot The rate of SS1 i the pre-SCIP era was 2.2% compared with 2.3% fr carotid endarteectomy (P = 6), For
perphieal bypass, both n the pre- and post:SCIP ere, infetion rates were 0.1 (P= 22) For open,chective AAA, the
natc of infetion in the post-SCLP exa ncrased signficanly to 145 from L% in the poe-SCIP era (< 001). De-
mosgaphics and in-hospial mortalty id not diffe signifiantly beween the groups,
Conesions: Louplementation of SCLP guidelmes s made o significant ffet on the incidence of in-hospital $lsin open
sascular opeeations rather, an increase in 881 raes in open AAA repuis ws observed. Paient<entered, bundled ap-
proaches 0 cae,Father than current SCIP peactice, may frther decrease S raes in vascular patents undergoing open
A Mosty . ’
procedes ] Vasc Sung 201460:1635-9,)

www jvasesurg.org
ISSN 07415214

Do Guidelines Actually Guide Us or Do

They Faclilitate Controversy?




GLOBAL GUIDELINES
FOR THE PREVENTION OF
SURGICAL SITE INFECTION

A of and ™

2 World Health
¥ Organization

preventio

http://www.who.int/gp . JACS 2016; 224:59-74

JAMASgery | Specl Communiaton

Centers for Disease Control and Prevention Guideline
for the Prevention of Surgical Site Infection, 2017
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Comparative Analysis of WHO, Proposed CDC, ACS and

INTERVENTION

Normothermia

Wound Irrigation

Antimicrobial

Prophylaxis

Glycemic Control

Perioperative
Oxygenation

Preadmission Showers

Antimicrobial Sutures

Wisconsin SSI Prevention Guidelines

WHO
Guidelines

Maintain
normothermia

No recommendation

Short durational

Recommended

Recommended

Advised patients to
bathe or shower with
soap

Use antimicrobial
sutures independent
of type of surgery

CDC Guidelines

Maintain normothermia

Intraoperative irrigation
recommended -
povidone iodine

Short durational

Recommended — No
recommendation for
Halc

Administer increased
FIO, during surgery after
extubation, immediate
postop period

Advise patients to bathe
or shower with soap or
antiseptic agent —at least
night before surgery

Consider use of
triclosan-coated sutures
for prevention of SSI

ACS Guidelines

Maintain normothermia

No recommendation

Short durational

Highly beneficial

Recommended

Advise patients to
bathe/shower with CHG

Recommended for clean
and clean-contaminated
abdominal procedures

WISCONSIN SSI
Prevention

Maintain normothermia -
FAW reduces incidence
of SSI

Intraoperative irrigation
recommended — 0.05%
CHG

Short durational — Follow
ASHP weight-based
dosing

Highly beneficial
HAlc <6.7

Recommended —
Strongest evidence in
colorectal surgery

Two standardized
shower/cleansing with
4% or 2% CHG night
before/morning (surgery)

The use of triclosan
sutures represents la
clinical evidence



Building a Better Evidence-Based
Bundle

Antimicrobial Prophylaxis — Weight-
Based Dosing




Doees BMIfIncrease Risk?

Perioperative Antimicrobial ProphylaxistintHigher: BMI
(>40) Patients: Do We Achieve Therapeutic LLevels?

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

Organisms n Serum Tissues
Staphylococcus aureus 70 68.6% 27.1%

Staphylococcus epidermidis 110 34.5% 10.9%

E. coli 85 75.3% 56.4%
Klebsiella pneumoniae 55 80% 65.4%

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

“Measured and dose-normalized
i subcutaneous cefoxitin
: Normal WQIgh! concentrations and AUCs in the
Obese patients obese patients were significantly
v Morbidly obese patients lower than in the normal-weight
subjects.

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

+« 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 (1 to 2
gms).

% Diminished tissue antibiotic
30 40 concentrations in morbid obesity
may influence the incidence of

Body Mass Index ssls.”

Toma et al., Anesthesia Analgesia 2011;113:730-737
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Effects of Maternal Obesity on Tissue
Concentrations of Prophylactic Cefazolin
During Cesarean Delivery

Leo Pexzner, wn, Morgan Swank, s, Candace Krepel, st5, Deborah 4. Wing, un,
Kenneth Chan, a0, and Charles E. Edmiston Jr,

OBJECTIVE: To estimate the adequacy of

y

delivery as a function of materal obesity.

METHODS: Twenty-nine patients scheduled for cesar-

(BMAD) category, with 10 study partiipants classified 23

lean (BM less than 30), 10 as obese (BMI 30-39.9), and

nine as extremely obese (BMI 40 or higher). Al patients
before

jve rod at
skin Inciion 20% and $3.3%, respectively) o dosire
(E00% and 44.4%, respectivaly). No sgnifcant iference

adipase, myomelrisl, or serum specimens atrass the BvI
categories.

CONCLUSION:  Pharmacokinetic analysis suggests that
present antibiotic prophylaxis dosing may fail to provide

were given a dose of 2
skin incision. Antibiotic concentrations from adi
camples, collocted after ckin incilon and before <kin

cesarean delivery.
CLINICAL TRIAL REGISTRATION: - ClinicalTrials gov, www.
clinicaltrials.gov, NCT00980-486.

closure, along with samples, were
analyzed with mn:mbmlngal lwﬁ"nsmn assay.
RESULTS: Cefazalin concentrations within adipose tis-
sue obtained at

to maternal BMI

abese group (P<.001). Although all specimens demon-
strated therapeutic cefazolin levels for gram-positive
cocel (greater than 1 microgram/g), a considerable por-

(Obstet Cynecal 2011;117:877-52)
DO 10.1037AOG 001 367182069504

LEVEL OF EVIDENCE: 11

aticnis who develop surgical infections are 60%

‘more likely to spend time in an intensive care unit
and five times more likely to be readmitied to the
hospital, and are likely to have twice the mortality
rate of patients without infections.’ Perioperalive an-
timicrobial prophylaxis has been shown to reduce the
probability of postoperative surgical site infections.

SMEM PapERs

ajog.org

Increased 3-gram cefazolin dosing for cesarean
delivery prophylaxis in obese women

Morgan L Swank, MD; Deborah A. Wing, MD; David . Neola, Pharm;

Jennifer A, McNulty, MD

(OBJECTIVE: The purpose of fis study was o defermine tissue con-
centrations of cfazolin after the adminstaton of a 30 pophylactc
dose for cesarean delery in cbese women (body mass index BM]
>30 ) o compere tesecat wh et for st el
subjects who recsived 2-0 doses. Ameptabl coverage was defed
2 the abilty o reach the minimal iibiory conoentraion (MIC) of
8 pgfnl for cefazoin

STUDY DESIGN: We conducted a 2-phase investigaon. The curent
phase i a prospecdive cohort sty of e effecs of cbesty on
fissve concentrations after prophytactc 30 cefaoin doses &t
the me of cesarean delvery. Concentraton data after 39 were

noRase o TS €7

probeilyof reaching the recommended MIC of >8 ugimL Subjects
wih  BM of 30-40 ki’ hd e concenvation of 6.5 gl
(iterquatle range O] 418-7.16) afer recehing 2.9 v
24 iy (OR, 2028343 e e 3. Women i 2
B o 40 kg’ hd @ men concntaton of 47 g (R,
311-4.97) and 96 ugfg IO, 7.62-1582) ater recehing 2- and
3 spectively. Wih 2. ofcefeonin, ony 20% of the cohert wih
B0t 30-40 kg’ and e o hecohort w4 BM of >40 kg’
reached & MC of >8 uginL. Wih 3-0. all women with a BMI of
30140 g’ reaced bget MC s 1% o the wmen it 2

Clinical practice guidelines for antimicrobial
prophylaxis in surgery
DALE W. BRATZLER, E. PATCHEN DELLINGER, KEITH M. OLSEN, TRISH M. PERL, PAUL G. AUWAERTER,,

MAUREEN K. BOLON, DOUGLAS M. FISH, LENA M. NAPOLITANG, ROBERT G. SAWYER, DMUGLAS SLAIN,
JAMES P. STEINBERG, AND ROBERT A. WEINSTEIN

hese gmidelines were deweloped

jointly by the American Society

of Health-System Pharmacists
(ASHP). the Infectious Diseases So-
ciety of America (IDSA), the Surgi-
cal Infection Society (51S). and the
Saciety for Healthcare Epidemiology
of America (SHEA). This work rep-
resents an update to the previousky
published ASHP Therapeutic Guide-
lines on Antimicrobial Prophylaxis in
Surgery.' as well as gmidelines from
IDSA and S15.>* 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 (SSIs)
based on currently available clinical
evidence and emerging issues.

Am ] Health-Syst Pharm. 2013 7F0C195-283

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 recurrence 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 ASHP, IDSA, SIS, and
SHEA were appointad to serve on an
expert panel established to ensure
the walidity, reliability, and utility

of the revised gmidelines. The work
of the panel was facilitated by fac-
ulty of the University of Pittsburgh
School of Pharmacy and University
of Pitsburgh Medical Center Drug
Use and Disease State Management
Program who served as contract re-

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 gunideline
development process. Drafted docu-
ments for each surgical procedural
section were reviewed by the expert
panel and, once revised, were avail-
able for public comment on the
ASHP website. After additional revi-
sions were made to address reviewer
comments, the final document was

i ﬂiﬁi‘ﬁﬁﬂmﬁ;ﬂ;ﬁ,ﬁx The derved elfectiveness of l:ﬁlm(mhilpfmph“;: ittt e o b B of 40 kyim® attaned the ot
xis must. incorporate asic. principles compered bt recehed
e 1 selected must cover the s of antici 3 o
‘F"'".,;,;;‘;, mf"ﬁg';':‘“‘"‘“’ “’_'"“’;.; “ﬁ:__i., “j“"""*,,,;.: s et sy icped 2. Three rams of parereral cefaoin was ghen 30-60 mies  CONCLUSION: Higher adose concentratins of cefaoin weee
o it t be g i timely fashion such that i o
Bl ot od Gy 5 Hiog et mant be gven i o umdy fahion much that bedore skin incision mmmmeuzmm mmunmmdmmmmmm
Sapret b« o o e o e o Rt g ST e “jlnf . msmamanm &hz_ohmmmsmﬂwmm upports e use of 39
ot st o e, . Do o e el o ‘;'..'?f.'.‘d‘,,:;'“.;",‘,; With the s of a validated high-perfomance ligud chromatography dwmmmdwmddwnmm Nomel
T 161 P - P o
S e v h"f-:"":;ﬁwhﬂ' m;,;‘;‘..,m T a9y ad ormeit mwdg m ach atequae oénin
el Dclomre cokinetics and pharmacodynamics of antibiotics is concentabons wihthe sndard
:‘;;j‘,‘:;‘:;’?_'fc‘;::"‘”'"::""‘ bascd on measiremments af the serum and. plasma RESULTS: Tvert-sit ches wamen were envoled i e curent 4
et FHN T sy, 29 vnen wer el i e s ot EM 2 Koy wordls i csaean Gy, i ity -
poporonaly imerse readonship on antbiotc concentradons. An  raion (WIC), obessty, prophytars
VOL 117, NO. 4, AFRIL 2011 OBSTETRICS & GYNFCOLOGY 877
Wing DA Ncolau 0P, et An J Obstet Gynecol
Copyright® American College of Obstetricians and Gynecologists a ) WMEABISEH.
|
ASIIP RIEPORT
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Preadmission Showering/Cleansing

Micrehbial Ecology: ofi SKin Surface

- Scalp 6.0 Log,, cfu/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
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Looking at the Preadmission Shower
from a Pharmacokinetic Perspective

Dose

Duration

Timing

Research

OrignalInvestigaton

Evidence for  Standaraized Preadimission Showering
Regimen o Achieve Maximal Antisepti Skin Srface
Concentrations of Chlorhexiding Gluconate

4%, inSurgical Patients

ChareE. Edmiston , PhD; CheangJ. L, MD; Candace . repel MS;Maureen Spencer, MEd: David Leaper, D Kelie R Brown, MD;
BirianD. Lewis, ND:Pter | Ross, ND; Micha! . Malnmsk, MD; Gy Seabrook, MD

E Invted Commentary
INPORTANCE Toreducethe amountof ki suface bacteafor patents ndergoig ective
surgey ectiveheath carefaclteshave sttt preadmissnantisepic i eansng
protocolusingchlohexidine guconae. A Cochrane Colaboratverevien sggest thateting
datadonotjustfypeopeatvesindeansngasasrategytoreducesurgial e nfecton

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

ORIGINAL ARTICLE

Preadmission Application of 2% Chlorhexidine Gluconate (CHG):
Enhancing Patient Compliance While Maximizing Skin Surface
Concentrations

Charks E Edmiston, I, PAD: Candace ). Krepel, MS;" Maureen P, Spencer, M Abvaro A, Ferraz, PAD, MDY
Gary R Seabrook, MO Cheong . Lee, MO Brian . Lewis, MO Kl R. Brown, MD:' Peer | Ross, MDY
Michael . Malinowsk, MD' Sara E. Edmiston, M.E:* Edmundo M. Feraz, PAD, MD:* David ). Leaper, MD*

ompecrive.  Surpcal site infections (SSk) are responsible for sgnificant morbidity and mortality, Preadmission skin astisepsts, while
controversal, has gained acceptance as & strategy for reducing the risk of SSL. I this study, we analyze e benefit of an cectronic lert spstem for

comphance to preadmission appication of 2% chlorhendine gloconate (CHG)

DESIGN, SETTING, AND PARTICIPANTS,  Following informed consent, 100 bealthy volunteers in an academss, tertary care medical cente

were randomized dine guconate (CHG) skin appbcation groaps: 1, 2, 3,4, or 5 consecutive applications, Participants were further
randomited into 2 subgroups: with or without dectronic alet, Skin surface concentrations of CHG (jg/ml) wese analyad using a colorimetric
A ot 5 separale anatomic sk,

INTRRVENTION. - Preadmision aplation o clorbeuidine haconate, 24

i volustcer paricipants receiving EA folowing 1,2, 3, 4, and 5 applications

12782, 1640, and 1,803 gl respctivy, whik compunie sin sufice concentation inthe no-EA group were

2% CHG doth
were M, 264, 2554, 3288 3 g CHG effective againd staphylococcl surpical

pathogens. The use ofan N ficant ons of CHG in the - and $-application groups

P04 and P, eective

d dectronic

od process that inclodes use of an Internet-b
entrations effective against MRSA and other staphylococcal

ox.  The fing o this sty sugest an i
ert sysiem o inprove patict compliance whike maximizing skin serface

surgical pathogens.

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

254-259
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To Maximize Skin Surface Concentrations of CHG —
A Standardize Process Should Include:

4% Aqueous CHG 2% CHG Cloth

An SMS, text or voicemail reminder An SMS, text or voicemail
to shower reminder

A standardized regimen — Oral and written patient
instructions — Oral and written instructions — Cleanse gently

OIS HOWERSICIEANSINGS) O SOOI ACAE IR

NIGHT BEFORE/MORNING OF APPLIGATION INTIERYAL — &
SURGERY NIGHT BEFORE AND 3 THE
, o MORNING OF SURGERY

A 1-minute pause before rinsing Use both sides of the cloth —

0
(4% CHG) maximize release of CHG
A total volume of 4-o0zs. for each CLEANSE GENTLY

shower CHG conc = 1000 pg/ml
CHG conc 21000 pg/ml

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

Clinical Orthopaedics

Clin Orthop Relat Res and Related Research’ CrossMark
DOI 10.1007/511999-016-4767-6 TR R

‘ 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

p<0.001
3.5
3
Fll
g
S 2
=
S
= 15
1
0-5 .
o J— —
No CHG CHG No CHG CHG No CHG CHG
Low Medium High

NHSN Risk Category

14



Burnham et al, AAC 2016;60:7303-7312

e Antimicrobial Agents CossMark

SOCIETY FOR

— vcrosioioor AN Chemotherapy

Topical Decolonization Does Not Eradicate the Skin Microbiota of
Community-Dwelling or Hospitalized Adults

? Carey-Ann D. Burnham,® Patrick G. Hogan,? Meghan A. Wallace,® Elena Deych,** William Shannon,®* David K. Warren,®
'Stephanie A. Fritz®

Departments of Pediatrics,’ Pathology & Immunology,” and Medicine,” Washington University School of Medicine, St. Louis, Missouri, USA

Topical antimicrobials are often employed for decolonization and infection prevention and may alter the endogenous microbi-
ota of the skin. The objective of this study was to compare the microbial communities and levels of richness and diversity in
community-dwelling subjects and intensive care unit (ICU) patients before and after the use of topical decolonization protocols.
We enrolled 15 adults at risk for Staphylococcus aureus infection. Community subjects (n = 8) underwent a 5-day decoloniza-
tion protocol (twice daily intranasal mupirocin and daily dilute bleach-water baths), and ICU patients (n = 7) received daily
chlorhexidine baths. Swab samples were collected from 5 anatomic sites immediately before and again after decolonization. A
variety of culture media and incubation environments were used to recover bacteria and fungi; isolates were identified using ma-
trix-assisted laser desorption ionization-time of flight mass spectrometry. Overall, 174 unique organisms were recovered.
Unique communities of organisms were recovered from the community-dwelling and hospitalized cohorts. In the community-
dwelling cohort, microbial richness and diversity did not differ significantly between collections across time points, although the
number of body sites colonized with S. aureus decreased significantly over time (P = 0.004). Within the hospitalized cohort,
richness and diversity decreased over time compared to those for the enrollment sampling (from enrollment to final sampling,

P =0.01 for both richness and diversity). Topical antimicrobials reduced the burden of S. aureus while preserving other compo-
nents of the skin and nasal microbiota.

Bio wseoee//:dyy wouy pepeojumod

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 can

6 e 7N Fo initiate a device-related infection
@ PROTECTION

Antibodies
Phagocytes

NUTRIENT TRAPPING
Glycocalyx Enclosed ) )
Microcolony Ward KH et al. J Med Microbiol. 1992;36: 406-413.
< - ADH;EN?:’ Kathju S et al Surg infect. 2009;10:457-461
S o Mangram AJ et al. Infect Control Hosp Epidemiol.1999;27:97-134
Edmiston CE, Problems in General Surgery 1993;10: 444
Edmiston CE, J Clinical Microbiology 2013;51:417

Bacteria

PROSTHETIC MATERIAL

Methicillin-Resistant Staphylococcal aureus (MRSA)




Are Sutures Reallyra Nidustfor Infection?
Staphylococcus:Vascular-Graitnfection

AT 5

Surgical Microbiology Research Laboratory, Milwaukee - 2005

Mean Microbial Recovery from Standard Polyglactin
Sutures Compared to Triclosan (Antimicrobial)-Coated
Polyglactin Closure Devices

Mean colony forming units
(cfu)/lcm suture

S. aureus S. epidermidis
(MRSA) RP62A

Exposure Time 2 Minutes

Edmiston et al, J Am Coll Surg 2006;203:481-489
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Antimicrobial Activity Against MDRO

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,‘ and David Leaper, MD, FACS," Mitwauler,
WI, Paris, Franw, and London, UK

Background. It has been estimated that 750,000 to 1 million. surgical-site infections (SSIs) occur in the
United States each year, causing subsianital morbidity and mortality. Triclosan-coated sutures were
developed as an adjunciive strategy for SSI risk wduction, but a recently published systematic literatur
review and mela-analysis suggested that no clinical bengfit is associated with this technology. Howevey
that study was hampered by poor selection. of avarlable vandomized controlled trials (RCTs) and low
patient numbers. The current systematic veview involves 13 randomized, international RCTs, tofaling
3,568 surgical patients.

Methods. A systematic kterature search was performed on PubMed, Embase/Medline, Cochrane
database group (Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Health
FEconomic Evaluations Database/Database of Health Technology Assessments), and wun.chivicaltrials.
gov to identify RCT5 of triclosan-coated sutures compared with conventional sutures and assessing the
clinical effectivenss of antimicrobial sutures to decrease the visk for $8Is. A fived- and randomeffects
model was developed, and pooled estimates whorted as risk ratio (RR) with a corrsponding 95%
confudence interval (CI). Publication bias was assessed by analyang a funnel plot of indvvidual studies
and testing the Egger regression infercep.

Results. The mela-analysis (13 RCT, 3,568 patients) found that use of triclosan antimicrobial-conted
suturs was associafed with a decrease in SSIs in selected patient populations (fixed effect: RR = 0.734;
95% CI: 0.590-0.915; P = 005, random-effect: RR = 0693, 95% CI: 0.533-0.920; P = .011). No
publication bias was deected (Egger tntercept test: P = .145).

Conchusion. Decreasing the risk for SSIs requires a multifaceted “care bundle” approach, and this meta-
analysts of currend, pooled, peer-reviewed, randomized controlled trials suggests a chnical effectiveness of
antimicrobialcoated suturs (friclosan) in the prevention of SSIs, representing Center for Evidence-Based
Medicine level Ta evidence. (Suagery 2013;154:89.100,)

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

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"?

Deparment of Hepatobilary Surgery, Aflisted Drum Tower Hospitl, School of Medicine, Nanjing Universiy, and *Jiangsu Province’s Key Medical
Centre for Liver Surgery, Nanjing, Jiangsu Province, China
Correspondenze : Pro 2, 321 Zhong Shan Road, Nanjing, Jungsu Province, China 210008 (e-mail:dingyitao@yahoo.com.cn)

Background: Surgical-site infections (SS1s) increase morhidity and mortalit in surgical patients and

represent an economic burden to healthcare systems. Experiments have shown that tricl d
sutures (TCS) are beneficial in the prevention of SSI, 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 SSI.

systematic search of Pubed, Embase, MEDLINE, Web of Science®, the Cochrane Central
Register of Controlled Trials and internet-based trial registries for RCTs comparing the effect of
TCS and conventional uncoated sutures on SSIs was conducted until June 2012. The primary outcome

investigated was the incidence of SSI. Pooled relative risks with 95 per cent confidence interval (cd)
were estimated with RevMan 5.1.6.

Results: 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 SSI by 30 per cent (relative risk 070, 95 per cent . 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

clean-contaminated surgical wounds.

Conclusion: TCS demonstrated a significant beneficial effect in the prevention of SSI after surgery.

Wang et al., British J Surg 2013;100;465-473
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Meta-Analysis of Risk Reduction by Wound Classification
Random-effects pooled RR of SSls - 15 RCTs - RR by CDC class
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RR: Risk Ratio. SSI: Surgical Site Infections. TS: Triclosan Sutures, NTS: Non-Triclosan Sutures, RCT: Randomized Controlled Trial

Daoud, Edmiston, Leaper - Surgical Infections 2014: On Line

What:Dothe Varous Meta-Analyses: liellfUsTAbeut
Iriclesan Suture as a RiskiReduction Strategy?

\Wang et:al, BJS 2013;100-465% 17 RCT (3720 patients) — 30%
decrease inirisk ofi SSI/(p<0.001)

Edmiston et al; Surgery 2013;154:89-100: 13 RCT (3568 patients) —
27% to 38% decrease in risk ofi SSI (p<0:005)

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;36:1-11: 29
studies (11,900 patients) — 26% reduction in SSI (p<0.01)

Guo et al, Surg Research 2016; doi:10.1016/j.jss.2015.10.015 — 13RCT
(5256 patients) (risk ratio [RR] 0.76, 95% confidence interval [CI]
0.65€e0.88, P < 0.001)



http://dx.doi.org/10.1016/j.jss.2015.10.015

How Does One Evaluate An Antimicrobial Risk -
Reduction Technology — The Triclosan Suture Story?

Safety (700-750 million: strands)

. No MAUDE (FDA) reports (13 years) documenting significant evidence linking
triclosan to adverse impact in surgical wounds; No'evidence of pediatric toxicity,
Renko et al. LLancet Infectious Disease 2016;17:50-57; No evidence of human
toxicity following oral or dermal exposure, Roidricks et al. Crit. Rev. Toxicol.
2010;40:422. doi: 10.3109/10408441003667514.

Microbicidal Activity (Spectrum)

+ Gram-positive and Gram-negative antimicrobial activity - No published studies
have demonstrated that use of triclosan coated sutures are associated with the
emergence of resistant surgical pathogens.

Evidence-based Clinical Effectiveness (Meta-Analysis)

« Currently 10 meta-analysis in the peer-literature document clinical efficacy of

triclosan (antimicrobial) suture technology.
Cost-Effectiveness

* Two recent studies, Singh et al. (Infect Control Hosp Epidemiol 2014;35:1013);
Leaper and Edmiston (British Journal Surgery 2017;104:e134-e144)] document
that use of triclosan-coated sutures provides significant fiscal benefit to hospital,
third party-payer and patient.

What Constitutes the ldeal Surgical
Care Bundle?




Developing an argument for bundled
interventions to reduce Surgical site
infectuon 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, AT

Background. Surgical site infection (S51) vemains a costly and morbid complication after colectomy. The
Pprimary objective of this study was o investigate whether a group of perioperative care measures
previously shown to be associated with reduced S8 would have an additrve gffect in SST reduction. If so,
this would support the wse of an “SSI prevention bundle™ as a quality imprrovement intervenition.
Methods. Data from 24 hospitals participating in the Michigan Surgical Quality Collaborative were
included in the study. The main outcome measwure was SSI. Hierarchical logistic regression was wused Lo
account for clustering of patients within hospitals.

Results. I'n total, 4,085 operations fulfilled inclusion critevia for the study (Curvent Procedural
Terminology codes 44140, 44160, #4204, and ¥4205). A “bundle score’” was assigned (o each
apreration, based on the number of perioperative care measures followed (appropriate Surgical Care
Imyprovement Project-2 antibiotics, postoperative normothermia, oval antibiotics with bowel preparation,
perioperative glycemic control, minimally invasive swrgery, and short operative duration). There was a
strong stefrvise inverse association between bundle score and incidence of SS5I. Patienis who received all &
bundle elements had risk-adjusted SSI vates of 2.0% (95 % confidence interval [CIf, 7.9—0.5 % ),
whereas patients who received ondy 1 bundie measure had SST rates of 17.5% (959 CI, 27.1-10.8 % ).
Conclusion. This multiinstitutional study shows that patienis who received all 6 perioperative care
measures attained a very low, risk-adjusted SS5T rvate of 2. 0% . These vesults sugpest the promise of an SST
reduction intervention for quality imprrovement; however, prrospective research are required to conform this
Sinding. (Swurgery 2014;:155:602-6.)

From the Departments of Surgery™ and Biostatistics, I dwersity of Michigan, Ann Aoy MT

Waits et al, Surgery 2014;155:602
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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 (38.126) 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%6 vs 5.7%, P < .001) and postoperative sepsis (8.5% vs 2.4%, P = .009). No
significant difference was observed in deep SSlis, organ-space 55Sls, 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 SSI occurrence was associated
with a 35.5% increase in variable direct costs ($12 253 vs $9779, P = .001) and a 71.7%
increase in length of stay (7.9 vs 4.6 days, P < .001).

CONCLUSIONS AND RELEVANCE The preventive SSI bundle was associated with a substantial
reduction in SSls after colorectal surgery. The increased costs associated with SSis support
that the bundle represents an effective approach to reduce health care costs.

Figure 1. The Preventive Surgical Site Infection (SSI) Bundle in Colorectal Surgery

Chlorhexidine shower Fascial wound protector Removal of sterile
dressing within 48 h
i Gown and glove change
3Mechanical bowel before fascial closure
preparation with

oral antibiotics e = —
. aily washings of incisions
Dedicated wound closure tray With chlorhexidine

1 h of incision Limited OR traffic

3Maintenance of euglycemia
aStandardization of -
preparation of surgical field
with chlorhexidine alcohol aMaintenance of normothermia during surgery
and in the early postoperative period

Patient education and reinforcement of SSI preventive measures and objectives

JAMA Surg. doi:101001/jamasurg.2014.346
Published online August 27, 2014.
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Original Research

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, mb, Sneha_Jain, MHA, CSSBB,
Elizabeth B. Habermann, pib, Jean E. Wentink, &N, mpr, Pamela L. Grubbs, Ms, APRN,

Sharon A. Nehring, RN, BsN, Amy L. Weaver, us, Michaela E. McGree, s, Robert R. Cima, Mb,
Sean C. Dowdy, Mb, 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
p 30, 2014). Prior i elements were:
patient education, 4% chlorhexidine gluconate shower
before surgery, antibiotic administration, 2% chlorhex-
idine gluconate and 70% isopropyl alcohol coverage of
onal area, and cefazolin redosing 3—4 hours after
incision. New elements initiated were: sterile closing tray

From the Department of Ofbstetrics and Gynawlogy, Divisien of Gynacologic
Surgery, the Division of Haalthear Policy and Research, Infeetion Prevention
and Control, the Department of Nursing the Surgery Research Offce, the
Dizision o Biomatical Statistcs and Informatis, and the Departmere of
General Surgery, Division of Colorectal Sugery, Mayo Clinic, and Mayo
Medical School, Mayo Clinic, Mimesota.

Presented at the American Collige of Surgeons National Swgical Quality
improvement Program Amwal Mecting, July 25-28, 2015, Chicago, Hlinois.
The authars thank Karan Rucker and Gory Hiatt of the Mayo Clinic Reoenie
Cile for their expert tecknical help with International Classification of Diseases
9ih Kevision and Current Procdaal Terminology code identification as well ¢
Whitney Bergguist, Pharmbd, MBA, BCPS, for her asistance with pharmacy
measure aueits

and staff glove change for fascia and skin closure, dress-
ing removal at 2448 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, 793%
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 dedile to
first decile; risk-adjusted odds ratio for surgical site infec-
tion decreased from 1.6 (95% confidence interval 1.0-
2.6) 0 0.6 (0.3-1.1).

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

(Obstet Gynecol 2016:127:1135-44)

Johnson et al. Obstet Gynecol 2016;127:1135-1144

Original Investigation

Association of a Bundled Intervention With Surgical Site
Infections Among Patients Undergoing Cardiac, Hip,
or Knee Surgery

Marin L. Schweizer, PhD; Hsiu-Yin Chiang, MS, PhD; Edward Septimus, MD; Julia Moody, MS;
Barbara Braun, PhD; Joanne Hafner, RN, MS; Melissa A. Ward, MS; Jason Hickok, MBA, RN;
Eli N. Perencevich, MD, MS; Daniel J. Diekema, MD; Cheryl L. Richards, MJ, LPN, LMT;
Joseph E. Cavanaugh, PhD; Jonathan B. Perlin, MD, PhD; Loreen A. Herwaldt, MD

IMPORTANCE Previous studies suggested that a bundled intervention was associated with

E Editorial page 2131

Supplemental content at

lower rates of Staphylococcus aureus surgical site infections (SSIs) among patients having jama.com
cardiac or orthopedic operations.

OBJECTIVE To evaluate whether the implementation of an evidence-based bundle is
associated with a lower risk of S aureus SSIs in patients undergoing cardiac operations or hip

Schweizer et al JAMA 2015;31 2-2171
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Do surgical care bundles reduce

the risk of surgical site infections

in patients undergoing colorectal
surgerys 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, MPH,? and Charles Edmiston, PhD.* Nottingham, Leicester, Huddersfield, and London,
UK, and Milwaukee, WE

Background. Care bundles are a strategy that can be used to reduce the risk of surgical site infection
(SST), but andividual stucdies of care bundles vepori conflicting outcomes. This study assesses the
effectiveness of care bundles to reduce SSI among patienis undergoing colorectal surgery.

Methods. We performed a systematic review and meta-analysis of randomized controlied trials, quasi-
experimental studies, and cohori studies of care bundles to reduce SSI. The search strategy included
database and clinical trials register searches from 2012 wntil June 2014, searching reference lists of
retrieved 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 caleulate pooled wlative risk (RR)
estimates using Cochrane Review Manager. The I° statistic and funnel plots were performed to identify
publication bias. Sensitrvily analysis was carvied out io examine the influence of individual data seis on
pooled RRs.

Results. Sixteen studies were included in the anabysis, with 13 providing sufficient data for a meta-
analysis. Most study bundles included cove interventions such as antibiotic administration, appropriate
hair remaval, glycemic control, and normothermia. The SSI rate in the bundle group was 7.0% (328/
4,649) compared with 15.1% (585/3,866) in a standard caw group. The pooled effect of 13 studies
with a total sample of 8,515 patienis shows that surgical care bundles have a cinically importani
impact on reducing the visk of SSI compared to standard care with a CI of 0.55 (0.39-0.77; P = .0005).
Conclusion. The systemaiic review and meia-analysts docwments thai use of an evidence-based, surgical
care bundle in patients undergoing colorectal surgery significantly reduced the risk of SSI. (Surgery
2015;158:66-77.)

From the School of Health Sciences,” University of Nottingham, Nottingham; Faculty of Health and Life
Sciences,” De Montfort University, Leicester; Institule of Skin Inlegrity and Infection Prevention,” University of
Huddersfield, Huddersfield: Richand Wells Research Centre,® University of West London, London, UK: and
Department of Surgery,” Medical College of Wisconsin, Milwawbkee, Wi

Surgery 2

Putting It all Together
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Selecting Evidence-Based (EB) Surgical Care Bundle

Antimicrobial * *

Prophylaxis — Normothermia @ )
Weight-based 5 theﬂ:lc
Mechanical Ll Triclosan

Bowel Prep S”tufes*
. Oral
Limit OR Antibiotics c

Traffic cuticular

' * closure

2% | 4% CHG
Preadmission
Shower/cleansing

Wound Edge

Protector 1 M | Supplemental

Oxygen

Smoking

Cessation Glove
* Separate Change Prior W' 70% alc / 2% CHG
* to Fascia/

Wound Closure St Skin Antisepsis
Moderate to High (1A) Tray c:‘OSCU“re'CU L
Level of Evidence-Based
Documentation

Staphylococccal
Decolonization

Building an Effective Surgical Care Bundle*
Baseline Evidence-Based Interventions — Designated 1A

Normothermia**

Perioperative antimicrobial prophylaxis — weight-based
Antimicrobial (triclosan) coated sutures

Preadmission CHG shower/cleansing — Standardized regimen
Perioperative antisepsis — 2% CHG/ 70%

Glycemic control

Separate wound closure tray

Inclusive Evidence-Based Intervention for Consideration in 2018*

Supplemental oxygen — Colorectal

Oral antibiotics / Mechanical bowel prep - Colorectal
Wound edge protector - Colorectal

Staphylococcal decolonization — Orthopedic / CT
Glove change prior to fascial / subcuticular closure - All
Smoking cessation - All

Irrigation with 0.05% CHG - All

OR traffic control — Device-related procedures?

*Evidence-Based Medicine is a Moving Target ** Published level of evidence
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Prevention of Periprosthetic Joint Infection: Examining the @ -
Recent Guidelines
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JAMA Surgery | Original Investigation
Risk Stratification for Surgical Site Infections in Colon Cancer

'Ramzi Amei, MD, PhD; Anne M. Dinaux, BSc: Hiroko Kunitake, MD: Liliana G. Bordeianou, MD; David L Berger, MD

[ Invited Commentary
IMPORTANCE SUTgK K ity page630
% S 7
or reduce SSks the heavy toll they
Surgery for colon cancer is not an exception.
OBJECTIVE y
characteristics.
DESIGN, SETTING, AND PARTICIPANTS tive cohort study
for colon cancerat )4 through
2014 (n=1481).
MAIN OUTCOMES AND MEASURES The incidence of SSi stratified over baseline and
RESULTS Among the 1481 participants, 90 (6.1%) had SSL Median (IQR) age was 669
(55.9-781) years. Surgi i ignif
smoked (745 vs 4.8%; P = 04), people who abused alcohol (10.6% vs 5.7%: P = 04),
people diabetics (8.8% s 5.5%: P= .046), and obx TV 40%:
P<.001) i 0 n operation
than 140 mi 5% V55.0%; P= 05)and i approaches
(clinically significant only, 6.7% vs 41%: P = .07). These risk factors were akso assodiated with
L ore (P <.001). Tor fewer risk factors
(n=427)! 0f 2.3%, equivalent: )4(95% 01, 016-057;
P < 001); patients with 2 risk factors (n = 445) had a5.2% SS rate (relative risk, 0.78; 95%
(1,0491.22: P= 27); patients with 3 factors (n = 384) had a7.8% SSi rate (relative risk. 1.38;
95%C1,091-211; P= B); more risk factors (n = 6% SSI
rate (relative risk, 2.71; 95% C1, 177-4.12; P < 001).
CONC E This factor g
y sti P y K fisk
i admission. g
St 2 Md’{;n SRR Harvard MedicalSchool, Boston.
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Developing An Orthopedic
Care Bundle

*Fully Vetted — Evidence-Based

* Weight-based dosing
prophylaxis
Standardized shower (2X)
before surgery
Hair removal not necessary
Alcohol/CHG perioperative skin

prep

Maintain normothermia
Antimicrobial sutures
Nasal decolonization

Risk Stratification

Patient who smoked (7.4% vs 4.8%;
p=0.04),

Patients who abused alcohol (10.6% vs
5.7%; p=0.04)

Patients with type 2 diabetics (8.8% vs
5.5%; p = 0.046)

Obese patients (11.7% vs 4.0%; p<0.007).
Surgical site infection rates higher
Operation duration longer than 140
minutes (7.5% vs 5.0%; p= 0.05)

These risk factors were also associated with an
increase in SSlrates as a compounded score
(P<0.007).

Patients with 1 or fewer risk factors
(n=427) - SSl rate of 2.3%

Patients with 2 risk factors (n =445) — SSI|
rate 5.2%

Patients with 3 factors (n=384) had a
7.8% SSl rate

Patients with 4 or more risk factors
(n=198) had a 13.6%

JAMA Surg 2017;152:686-690
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Surgical site infection: poor compliance with guidelines and
care bundles

David J Leaper?, Judith Tanner?, Martin Kiernan3, Ojan Assadian® & Charles E Edmiston Jr®
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Key words Leaper DJ, Tanner J. Kiernan M. Assadian O. Edmiston CE Jr. Surgical site
Care bundles: Comnpliance: Guidslines: infection: poor compliance with guidelines and care bundles. Int Wound J 2014;
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DJ Leaper

Professor of Clinical Sciences Surgical site infections (SSIs) are probably the most preventable of the health care-

University of Huddersfield i i ions. Despite the wi international introduction of level I

Huddersfield evi based guideli for the pi ion of SSIs, such as that of the National

West Yorkshire Institute for Clinical Excellence (NICE) in the UK and the surgical care improvement

UK project (SCIP) of the USA, SSI rates have not measurably fallen. The care bundle

E-mail: profdavidleaper@doctors.org uk 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 SSI, 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: con i urvei using i definitions that facilitate
b ing of an it pecific 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

Wisconsin Surgical Champion Program
Peer-to-Peer Collegial Intervention




Wisconsin Surgical Champion Program

. . . . . SSloccurrence among W1 acute care facilities visited during August-December 2015
Wisconsin SSI Standardized Infection Ratio (SIR) ¢ =10 ghe
Adult Inpatient Procedures |
2 Year |Number | Number | NumberPredicted |SIR |P-value |95%CI
AlISSI Events Proced infectons. | Infecti ‘
200 - Accessed August 30, 2017 rocedures | Infections | Infections ‘
015 2015 3125 68 f 161 00003 126,203
178 2016 016 283¢ 3% I} 088 045 062,121
150 * The number of infections was reduced by 47% and the 2016 SR
was 45% lower than the 2015 SIR (p = 0.002)
*
125 - * ] —
L 100
N SSl occurrence among WI acute care facilities NOT visited during August-December 2015:
075 - =90
Year | Number Number | Number Predicted ‘SIR P-value | 95%Cl
050 Procedures | Infections | Infections
025 - 2015 40359 574 601 096 09 0.88,1.04
2016 41,753 659 645 102 059 0.94,1.10
0.00
ALL coLo HPRO HYST KPRO CSEC No reduction in number of infections, and no difference in the
“statstcally significantly higher than basslins 2016 SIR compared to 2015(p = 0.19)
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Wisconsin Division of Public Health Supplemental
Guidance for the Prevention of Surgical Site Infections:
An Evidence-Based Perspective

January 2017
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https://www.dhs.wisconsin.gov/hai/ssi
-prevention.htm

Wisconsin DPH
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Antimicrobial Wound Cosure
CHG Shower

CHG Wound Irrigation

Colon Surgery Bundie
Guideine Evaluation

HAI Prevalence Data.

MBSA Survelliance/Decoionization
Postoperative Wound Care

Selective Interventional Strategles beyond SCIP
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“The 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
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