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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 



Score Card for 1999 CDC/HICPAC SSI 
Prevention Guidelines 

  A Total of 71 Recommendations were 
  made  in 1999 Guidelines 

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

Infection Control Hosp Epidemiol 1999;20:247-278 



    

 Evidence-Based Medicine is a 
Moving Target 



Proposed 2016 Proposed CDC-HICPAC 
SSI Prevention Guidelines 

Intervention   Classification 
Skin antisepsis, hair removal  Category 1A 
Glycemic control   Category 1A 
Preadmission shower (night before) Category 1B 
Systemic steroid use   Unresolved 
Normothermia    Category 1A  
Nasal mupirocin    Not addressed 
Enhanced oxygenation   Category 1A 
Antimicrobial prophylaxis  Category 1B 
Weight-based dosing   No recommendation 
Oral antibiotics/mechanical bowel prep Not addressed 
Surgical attire and drapes  Not addressed 
Redosing     Not addressed 
 https://www.regulations.gov/document?D=CDC-2014-0003-0002 



Score Card for Propsed 2016 
CDC/HICPAC SSI Prevention Guidelines 
A Total of 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 II   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 II, No Recommendation  

(Unresolved or Not Adequately 
Addressed) or Not Even Mentioned 



The Evidence is Compelling 
• Weight-based dosing – NR 
• Redosing for long surgical procedures – NR 
• Standardization of CHG shower/cleansing – NR 
• Antimicrobial sutures – Category II 
• 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 
 

 
  



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%   < 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 

Perioperative Antimicrobial Prophylaxis in Higher BMI (>40) 
Patients: Do We Achieve Therapeutic Levels? 

Antimicrobial Prophylaxis – Weight-Based Dosing 
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.” 





    

Preoperative Staphylococcal Surveillance 



S. aureus Colonization: Impact of Nasal Carriage 

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

2 to 4-fold increase 



Institutional Prescreening for Detection and Eradication of Methicillin Resistant 
Staphylococcus aureus in Patients Undergoing Elective Orthopaedic Surgery 

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

60% reduction in MRSA infections  
40% reduction in MSSA infection         p<0.001 



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 
Iodine – no culture 
 Day of surgery – swab inner nares with 5-
 10% povidone buffered gel 
 CHG (2% or 4%) cleaning/shower 
  



Evidence for the Preadmission Shower 
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 



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 



Comparison of Mean Chlorhexidine Gluconate 
Skin-Surface Concentrations (µg/mL) of 4% 

Chlorhexidine Gluconate for Combined Anatomic 
Sites in Groups A (N=60) and B (N=60)a 

M
ea

n 
C

H
G

 C
on

ce
nt

ra
tio

ns
 

(µ
g/

m
L+

sd
) 

Study Groups: 

p<0.001C 

  A1        A2       A3                       B1       B2        B3 

P<0.001d 

 (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: 

• 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 

 

• An SMS, text or voicemail 
reminder 

• Oral and written patient 
instructions – Cleanse 
gently 

• TOTAL OF SIX CLOTHS 
SHOULD BE USED – 3 
NIGHT BEFORE AND 3 
THE MORNING OF 
SURGERY 

• Use both sides of the cloth 
– maximize release of CHG 

• CLEANSE GENTLY 
 Remember the devil is always in the details 

4% Story 2% Cloth 

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





 Is CHG Safe for OB/GYN? 







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  

 

 
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  
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 

Presenter
Presentation Notes

Read the bullet  points  - should be sufficient







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

- Coated Polyglactin (TCP) Closure Devices 
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Edmiston et al,  J Am Coll Surg 2006;203:481-489 



  
The Meta-Analysis – Tip of the 

Evidence-Base Pyramid  
A quantitative analysis to understand the net 

benefit of a clinical intervention 



Edmiston et al., Surgery 2013;154;89-100 Wang et al., British J Surg 2013;100;465-473 



What Do the Various Meta-Analyses Tell 
Us About Risk Reduction? 

 
• Wang et al, British J Surgery 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;36:169-
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 [CI] 0.65-
0.88, P < 0.001) 

 



How Does One Evaluate An Antimicrobial 
Risk-Reduction Technology? 

1. Safety 
• No MAUDE (FDA) reports (in 13 years) documenting direct 

evidence linking triclosan to 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 
associated 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 





    

What Constitutes the Ideal 
Surgical Care Bundle? 





Waits et al, Surgery 2014;155:602 



 

JAMA Surg. 2014;149:1045-  



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



Surgery 2015;158:66-77 



What Elements are Eligible for 
Inclusion in an Evidence-Based 

Surgical Care Bundle 
Appropriate Antimicrobial Prophylaxis  Weight-Based Dosing 

Glycemic Control Normothermia  Wound Edge Protectors 

Supplemental 02 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  
 

 



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



“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 

 
 

“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 



Wisconsin Division of Public Health 
SSI Website 

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

prevention.htm 
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