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Moving Beyond Surgical 

Dogma: Development of an 

Evidence-Based Surgical 

Care Bundle to Improve 

Patient Outcomes

Items 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
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“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

Recognition of the surgical locus of infection influences the 

development of specific interventional strategies
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Mangram AJ, et al. Am J Infect Control 1999;27:97-132
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The Complexity of Risk

Risk is a Myriad of Events - SSI Fishbone Diagram
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Caprice Greenberg, MD – SSI Summit V Madison, WI  - September 29, 2017

“There is a direct link between 

the number of particles in the 

OR and the number of  

personnel present in the 

case.”
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A More Than a Typical Scenario – What is 

the True Risk of Infection?

High Risk Patient: 

Immunosuppressive meds - RA

Diabetes

Advanced age

Prior surgery to same joint

Psoriasis

Malnourished 

morbid obesity                                                                     
sAlb<35

low sTransferrin

Remote sites of infection

Smokers

ASA ≥3

Evidence-Based Hierarchy



6

Mitigating Risk - Surgical 

Care Improvement Project 

(SCIP) – An Evidence-Based 

“Bundle” Approach

• Timely and appropriate 
antimicrobial prophylaxis 

• Glycemic control in cardiac 
and vascular surgery 

• Appropriate hair removal

• Normothermia in general 
surgical patients

Is this the Holy Grail?

An Increase in Compliance With the Surgical Care 
Improvement Project Measures Does Not Prevent Surgical 

Site Infection in Colorectal Surgery

Pastor et al. Diseases of the Colon & Rectum 2010; 53:24-30
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Do Guidelines Actually Guide Us or Do 

They Facilitate Controversy?



8

http://www.who.int/gpsc/ssi-prevention-guidelines/en/

JAMA Surg online May 2, 2017 wi-ssi-prevention-guidelines.pdf 

JACS 2016; 224:59–74

Comparative Analysis of WHO, Proposed CDC, ACS and 

Wisconsin SSI Prevention Guidelines

INTERVENTION WHO 

Guidelines

CDC Guidelines ACS Guidelines WISCONSIN SSI 

Prevention

Normothermia Maintain 

normothermia

Maintain normothermia Maintain normothermia Maintain normothermia -

FAW reduces incidence 

of SSI

Wound Irrigation No recommendation Intraoperative irrigation 

recommended -

povidone iodine

No recommendation Intraoperative irrigation 

recommended – 0.05% 

CHG

Antimicrobial 

Prophylaxis

Short durational Short durational Short durational Short durational – Follow 

ASHP weight-based 

dosing

Glycemic Control Recommended Recommended – No 

recommendation for 

Ha1c

Highly beneficial Highly beneficial 

HA1c <6.7

Perioperative 

Oxygenation

Recommended Administer increased   

FIO2  during surgery after 

extubation, immediate 

postop period 

Recommended Recommended –

Strongest evidence in 

colorectal surgery

Preadmission Showers Advised patients to 

bathe or shower with 

soap

Advise patients to bathe 

or shower with soap or 

antiseptic agent –at least 

night before surgery

Advise patients to 

bathe/shower with CHG

Two standardized 

shower/cleansing with 

4% or 2% CHG night 

before/morning (surgery)

Antimicrobial Sutures Use antimicrobial 

sutures independent

of type of surgery

Consider use of 

triclosan-coated sutures 

for prevention of SSI

Recommended for clean 

and clean-contaminated 

abdominal procedures

The use of triclosan 

sutures represents 1a 

clinical evidence
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Building a Better Evidence-Based 

Bundle

Antimicrobial Prophylaxis – Weight-

Based Dosing
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Percent Therapeutic Activity of Serum / Tissue Concentrations Compared 

to 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

Perioperative Antimicrobial Prophylaxis in Higher BMI 

(>40) Patients: Do We Achieve Therapeutic Levels?

Does BMI Increase Risk?

Toma et al., Anesthesia Analgesia 2011;113:730-737

• “Measured and dose-normalized 

subcutaneous cefoxitin 

concentrations and AUCs in the 

obese patients were significantly 

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 

concentrations in morbid obesity 

may influence the incidence of 

SSIs.”
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Preadmission Showering/Cleansing

Microbial Ecology of Skin Surface

• Scalp 6.0 Log10 cfu/cm2

• Axilla 5.5 Log10 cfu/cm2

• Abdomen 4.3 Log10 cfu/cm2

• Forearm 4.0 Log10 cfu/cm2

• Hands 4.0-6.6 Log10 cfu/cm2

• Perineum  7.0-11.0 Log10 cfu/cm2

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

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

• An SMS, text or voicemail reminder 

to shower

• A standardized regimen –

instructions – Oral and written

• TWO SHOWERS (CLEANSINGS) –

NIGHT BEFORE/MORNING OF 

SURGERY

• A 1-minute pause before rinsing 

(4% CHG)

• A total volume of 4-ozs. for each 

shower

CHG conc ≥1000 µg/ml

• An SMS, text or voicemail 

reminder

• Oral and written patient 

instructions – Cleanse gently

• TOTAL OF 3 PACKAGES PER 

APPLICATION INTERVAL – 3 

NIGHT BEFORE AND 3 THE 

MORNING OF SURGERY

• Use both sides of the cloth –

maximize release of CHG

• CLEANSE GENTLY

CHG conc ≥ 1000 µg/ml

Remember the devil is always in the details

4% Aqueous CHG 2% CHG Cloth

Edmiston et al.  JAMA Surg 2015;150:1027-1033

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

p<0.001
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Burnham et al, AAC 2016;60:7303-7312

Are There Evidence-Based Studies to Validate the Use of 

an Antimicrobial (Triclosan) Wound Closure Technology?
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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 

As little as 100 staphylococci can 

initiate a device-related infection

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

Kathju S et al Surg infect. 2009;10:457-461

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

Methicillin-Resistant Staphylococcal aureus (MRSA)
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Staphylococcus Vascular Graft Infection

Surgical Microbiology Research Laboratory, Milwaukee - 2005 

Are Sutures Really a Nidus for Infection?

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

Polyglactin Closure Devices
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Antimicrobial Activity Against MDRO

Edmiston et al., Surgery 2013;154;89-100 Wang et al., British J Surg 2013;100;465-473
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Daoud, Edmiston, Leaper  - Surgical Infections 2014: On Line

Meta-Analysis of Risk Reduction by Wound Classification

What Do the Various Meta-Analyses Tell Us About 

Triclosan Suture as a Risk Reduction Strategy?

• Wang et al, BJS 2013;100-465: 17 RCT (3720 patients) – 30% 

decrease in risk of SSI (p<0.001)

• Edmiston et al, Surgery 2013;154:89-100: 13 RCT (3568 patients) –

27% to 33% decrease in risk of 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] 

0.65e0.88, P < 0.001)

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

How Does One Evaluate An Antimicrobial Risk -

Reduction Technology – The Triclosan Suture Story?

What Constitutes the Ideal Surgical 

Care Bundle?
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Waits et al, Surgery 2014;155:602

Waits et al, Surgery 2014;155:602
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Johnson et al. Obstet Gynecol 2016;127:1135-1144

Schweizer et al JAMA 2015;313:2162-2171
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Surgery 2015;158:66-77

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

Normothermia
Glycemic

Control

Antimicrobial 

Prophylaxis –

Weight-based

Triclosan 

Sutures 

Fascia/ 

Sub-

cuticular 

closure

Mechanical

Bowel Prep  

Oral

Antibiotics

2% / 4% CHG

Preadmission

Shower/cleansing

70% alc / 2% CHG

Skin Antisepsis

Supplemental 

Oxygen

Staphylococccal

Decolonization

Smoking

Cessation Glove 

Change Prior 

to Fascia / 

Subcuticular 

Closure

Wound Edge 

Protector

Separate

Wound Closure 

TrayModerate to High (1A)

Level of Evidence-Based 

Documentation

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?

Building an Effective Surgical Care Bundle*

*Evidence-Based Medicine is a Moving Target ** Published level of evidence
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• Weight-based dosing 

prophylaxis

• Standardized shower (2X) 

before surgery

• Hair removal not necessary

• Alcohol/CHG perioperative skin 

prep

• Maintain normothermia

• Antimicrobial sutures

• Nasal decolonization

Fully Vetted – Evidence-Based

Developing An Orthopedic

Care Bundle

• 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< 0.001). 

• 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 SSI rates as a compounded score 

(P < 0.001). 

• Patients with 1 or fewer risk factors 

(n = 427) - SSI 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% SSI rate 

• Patients with 4 or more risk factors 

(n = 198) had a 13.6%

Risk Stratification

JAMA Surg 2017;152:686-690
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Leaper et al. Int Wound J. 2014 Feb 25. doi: 10.1111/iwj.12243

Wisconsin Surgical Champion Program 

Peer-to-Peer Collegial Intervention
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Wisconsin Surgical Champion Program
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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

Thank You


