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Score Card for 1999 CDC/HICPAC SSI
Prevention Guidelines

A Total ofi 71 Recommendations were
made 1n 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
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Score Card for Proposed 2016
CDC/HICPAC SSI Prevention Guidelines

A Toetal of 40 Key Recommendations were Considered
(28 Core + 12 Proesthetic 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

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
Staphylococcal surveillance/decolonization Not addressed
Enhanced oxygenation Category 1A
Antimicrobial prophylaxis Category 1B

Weight-based dosing

Oral antibiotics/mechanical bowel prep
Surgical attire and drapes

Redosing

No recommendation
Not addressed
Not addressed
Not addressed

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



“Sole dependence on RTCs, leads to the
exclusion or failure to review and/or evaluate
other type of epidemiologic studies that
address important infection control iIssues or
guestions.”

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



Interventions Designated as
Category I, No Recommendation
(Unresolved or Not Adeguately
Addressed) or Missing in Action (MIA)
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The Evidence I1s Compelling

. Weight-based dosing = NR™
- Redosing for long surgical procedures — NR

. Standardization of CHG shower/cleansing — NR™

- Antimicrobial sutures — Category. Ik

- Oral antibiotics/mechanical bowel prep - MIA
- Staphylococcal survelillance and decolonization

(Arthroplasty) — MIA™

. Surgical care bundle — MIA*

NR = no recommendation www.regulations.gov/document?D=CDC-2014-0003-0002
MIA = missing in action www.cdc.gov/hicpac/pdf/mm/HICPAC-July2015-MeetingSummary.pdf



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

Perioperative 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. col 85 75.3% <57%
Klebsiella pneumoniae 55 80% < 66%

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



» “Measured and dose-normalized
subcutaneous cefoxitin

® Normal weight concentrations and AUCs in the
A Obese pauems obese patients were significantly

. lower than in the normal-weight
v Morbidly obese patients 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).”

»
=
X
0
0

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

20 30 40 «* Diminished tissue antibiotic
concentrations in morbid

Body Mass Index obesity may influence the

incidence of SSls.”

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 cument *“‘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 16
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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)

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
. . . . f . 1
40% reduction in MSSA infection p<0.001 rom precaution list

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
Compliance rate unknown

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

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

CHG (2% or 4%) cleansing/shower



Evidence 1o the Preadmission SHeWEr,
Microbial' Ecelogy: of 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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Comparison of Mean Chlorhexidine Gluconate
Skin-Surface Concentrations (ug/mL) of 4%
Chlorhexidine Gluconate for Combined Anatomic
Sites In Groups A (N=60) and B (N=60)2

1200 -

1000 -
800
600 -

400 -

p<0.001¢

‘ P<0.001¢4

Mean CHG Concentrations
(Mg/mL+sd)

200 - _ 7
0
Study Groups: Al A2 A3 B1 B2 B3

(N=120)°
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:

4% Agueous CHG 2% CHG Cloth
An SMS, text or voicemalill e An SMS, text or voicemalll
reminder to shower reminder

A standardized regimen — » Oral and written patient
instructions — Oral and written Instructions — Cleanse
TWO SHOWERS gently

(CLEANSINGS) — NIGHT - TOTAL OF 3 PACKAGES
BEFORE/MORNING OF PERAPHLICATION
SURGERY INTERVAL — 3 NIGHT

: BEFORE AND 3 THE
A 1-minute pause before MORNING OE SURGERY
rinsing (4% CHG) « Use both sides of the cloth
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
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Clinical Orthopdedlcs

Clin Orthop Relat Res
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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 2,
Megan Fitzgerald NP 2, Sara Zerbel MS ?, Nasia Safdar MD, PhD **

a School and Public Health, University of Wisconsin Medical, Madison, W1
 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.
chlerhexidine 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.
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A Randomized Trial Comparing Skin
Antiseptic Agents at Cesarean Delivery

Methodius G. Tuuli, M.D., M.P.H., Jingxia Liu, Ph.D.,
Molly J. 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-alecohol. 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 (M.GT, M5, SM, AGC,
G.A.M.) and the Division of Public Health
Sciences ().L., G.A.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.

DOl: 10.1056/NEJMoal511048
Copyight © 2006 Massachuserts Medical Sooay.




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?




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

Mean colony forming units
(ctu)/ecm suture

300
275 Sp
250 -
. | PTcP
200+
o . [ N=10
150 1 B
1257 &/
ol pP<0.01
75A:
SOAA
25+
a (N - Vs

102 105 | 102 10° | 102 105

S.aureus S, epidermidis E. coli

(MRSA) RP62A

Exposure Time 2 Minutes

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, ].'ﬂI!i,h and David Leaper, MD, FACS" Miluauhee,
WI, Pans, Franee, and London, UK

Bachground. It has been estimated that 750,000 to 1 milkon surgicalsite infections (S8Is) occur in the
United States each year, causing substantial morbidity and mortabity. Tnclosan-coated sutures were
:iﬂrﬂfnpw as an mijum twe strategy for SS1 risk nduction, but a n*:mfh' Jublished systematic literature
review and meta-analysis suggested that no clinical benefit is associated with this E{J:hrmr':@' Humwever,
that study was hampered by poor selection of available randomized controlled trials (RCTs) and low
patient numbers. The curvent systematic review involves 13 randomized, international RC Ts, 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 Evaluations Database/Database of Health Technology Assessments), and wun.clintcaltrials.
gov to identify RCTs of triclosan-coated sutures compared with conventional sutures and msmmg the
chnical effectiweness of antimicrobial sutwres to decrease the risk for SSIs. A fixed- and random-gffects
model was developed, and pooled estimates wported as nsk ratw (RR) with a wm*spnm ing 95%
confudence interval (CI). Publication bias was assessed by rmr;hzmga funnel plot of individual studies
and festing the Egger regression. infercept.
Results. The meta-analysis (13 RCT5, 3,568 patients) found that use of triclosan anfimicrobial-coated
sutums was associated with a decrease i SSIs in selected pufwnf}mpu lations (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 nisk for SSIs requires a multifaceted “care bundle” approach, and this meta-
analysis of current, pooled, peer-reviewed, randomized controlled trials sugpests a chintcal effectiveness of
antimicrobial-coated sutwres (inclosan) in the prevention of SSIs, refresenting Center for Evidence-Based

Medicine level 1a 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"2, C. 2. 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 (351s) increase morbidity and moreality 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 (RCT) are inconclusive. A meta-analysis of available RCTs was performed to evaluate
the efficacy of TCS in the prevention of SSL.

A systematic search of PubMed, Embase, MEDLINE, Web of Science®, the Cochrane Central
Register of Controlled Trials and intemet-based trial 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 SSL. 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 SSI 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 Varnous Meta-Analyses liell
Us' About RiISkiReduction?

» \Wang et al, British J'Surgery 2013;100-465: 17  RCI (3720 patients)
— 30% decrease In risk 0f;SSI (p<0.001)

« Edmiston et al, Surgery 2013;154:89-100: 13 RCT (3568 patients) —
27% 10 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 [Cl] 0.65-
0.88, P < 0.001)



How Dees @One Evaluate AntAntimicrebial
RiSk-Reduction llechnoelogy?

1. Saiety

«  700-750 million strands implanted since 2003 - 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,
Leaper and Edmiston. Brit J Surgery 2017 (in-press) -
documents that use of triclosan-coated sutures provides
significant fiscal benefit to hospital, third party-payer and
patient



Articles M

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 (SSIs) 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 $SIs 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.
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2016 SSI| Prevention Guidelines

WHO (Octeber 201.6) — “Triclosan sutures may/.
be used for the purpose of reducing the risk of
SSI, Independent of type of surgery.”

CDC-HICPAC Proposed Guidelines (12/2016)
— Based upon multiple RCTs and evidence-
based meta-analyses from independent
Investigators - Triclosan antimicrobial sutures
are recommended as a strategy for the
prevention of surgical site infections
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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

Background: Surgical site infections (551s8) are associated with substantial patent morbidity and death. It is
estimated that 750,000-1 million 55k occur in the TS, each vear, utlizing 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 (SCIPY) was embraced as a “one-size-fits-all™ strategy to reduce
postoperative infectious morbidity 25% by 2000, Unfortunately, the evidence suggests that SCIT by itself has had
little efficacy in reducing the overall risk of S51. Whereas the SCIFP indtative represents a first national effort to
focus on reducing postoperatve infectious morbidity and deaths, it fails o consider salient risk factors such as
body mass index and selected surgical practices, inclading toumigquet application poor to ncision.
Cornclesion: Rather than focus on a single nsk-reduction strategy, future efforts to improve surgical outoomes
should embrace a “SCIP-plus” multi-faceted, tered imberventional strategy that ncludes pre-admission anti-
septic showering, state-of<the-art skin antisepsis, movative antimicrobial technology, active staphylococcal

surveillance, and pharmacologic-physiologic comnsiderations unique to selective patient populations.

MNationalizing Risk Reduction—The SCIP Mandate

BEADITHONALLY, THE THREE CORNERSTONES viewed as es-

sential for reducing the risk of postoperative surgical site
infection (S51) were scquisite surgical technique, imely and
appropriate antimicrobial prophylaxis, and perioperative
skin antisepsis. However, recognition of the mfluence of cer-
tain patient co-morbidities has required additional consider-
ations. It isestimated that 750, 000-1 million 550s ocour yearly,
resulting in an addibonal 25 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 XM, was designed as an evidence-based ini-
Hative to be applied broadly across selected surgical services,
with a stated goal of reducing morbidity and mortality rates

25% by the year 2010 [3]. The specdific infection prevention
measwres are improvements in antmicrobial prophylaxis
that inwvolve tming choice of agent, and discontinuaton
within 24 h; appropriate hair removal (dipping rather than
shaving); normalizing core body temperature within a defined
time in colorectal procedures; and glycemic control in cardiac
patents, which has been tmanslated in most institutions to in-
clude the development of ight glycemic control protocnls.
Implementation of the SCIP initdatve required a mult-
disdplinary approach to achieve 957 complance with each
oore process measure Failure to achieve a national benchmark
goal results in a punitive redudion in CMS5 rembursement
(%), which cmeqp-'rl.d_q b a "pa.}'-mr-pa'h'm'lanoe' CATTOE-
and-stick approach to improving patient cutcomes. The ongi-
nal SCIF normothermia process measure has bean expanded to
include patients other than those having colorectal surgery.

_'Evurgir.'..'ll Microbiclogy Research Labomtory, Medical College of Wisconsin, Milwaukes, Wisoansin,
v isiom of Vascular Surgery, Medical College of Wisconsin, Milwaukee, Wiscomsin

Mniversal Health Services, King of Prussia, Penmsyheania

*Department of Pharmacy, Frosd tert Hospital, Milwaukes, Wiseomnsn
Frressemvbed im part at a sdentific symposiam of the Thirtieth Anmaal Meeting of the Surgical Infection Society, Las Vegas, Mevada, Aprl 17-20,

2000




Developing an argument for bundled
Interventions to reduce surgical site
infectton 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 (SS5T) 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 shoun to be associated with reduced SS5Iwould have an additive effect in SST reduction. If so,
this wowld support the use of an "SS5 prevention bundle”™ as a quality improvement intervention.
Methods. Data from 24 hospitals participating in the Michipgan Surgical Cuality Collaborative were
included in the study. The main outcome measure was SSI. Hierarchical logistic regression was wused fo
account for clustering of patients within hospitals.

Results. In total, 4,085 operations fulfilled inclusion criteria for the study (Current Procedural
Terminology codes 44140, 44160, 494204, and 494205). A “bundle score’ was assigned to each
operation, based on the number of perioperative care measures follomwed (appropriale 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 stefnvise inverse association between bundle scove and incidence of S5I. Patients who received all 6
bundle elements had risk-adjusted SSI rates of 2.0% (95 % confidence intevval [CI], 7.9-0.5% ),
whereas patients who received only 1 bundle measure had SS1rates 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 2.0 . These results sugpest the promise of an S81
reduction infervention for quality improvement; however, prospective research are required to confirm this
Sinding. (Surgery 2014;155:602-6.)

From the Departments of Surgery™ and Biostatistics, " Un rwersity of Michigan, Ann Aoy MIT

Waits et al, Surgery 2014;155:602
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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, CSSEB,
Elizabeth B. Habermann, pin, Jean E. Wentink, N, Mpr, Pamela L. Grubbs, Ms, APRN,

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, Mp

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 Departmient of Obstetrics and Gyneawlogy, Divison of Gynecologic
Surgery, the Divicton of Haltheaaw Poliey and Research, Infection Prezention
and Control, the Department of Nursing the Surgery Research Ofice the

Division of Biomadical Statistics and Informatia, and the Depariment of

General Surgery, Division of Coloredtal Surgery, Mayo Clinic, and Mayo
Medical School, Maye (linic Minnesta.

Presented at the American College of Surgeons National Surgical Quality
Improvement Progran Annual Meeting, fuly 25-28, 2015, Chicago, linots.

The authors thank Karm Rucker and Cory Hialt of the Mayo Clinic Revenue
Cycle for their expert tecknical help with Intenational Clasafication of Diseases,
Stk Revision and Cument Proedural Terminology code identification as well as
Whitney Bergguist, PharmD), MBA, BCPS, for her asistance with pharmacy
meaaire audils

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 dedile 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 surgical site 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-based
surgical site infection reduction bundle was associated
with substantial reductions in surgical site infection in
high-risk cancer procedures.

(Obstet ("ym:m! 206;127:1135-44)

L

Johnson et aI Obstet Gynecol 2016 127: 1135 1144




Miyahara et al Perioperative Management

Implementation of bundled interventions greatly decreases deep
sternal wound infection following cardiovascular surgery

Ken Miyahara, MD. Akio Matsuura, MD, Haruki Takemura, MD, Shinichi Mizutani, MD,
Shunei Saito, MD. and Masashi Toyama, MD

Objective: Surgical site infection (SSI), particularly deep sternal wound infection (DSWI), is a serious
complication after cardiovascular surgery because of its high mortality rate. We evaluated the effectiveness
of an SSI bundle to reduce DSWI and identify the risk factors for DSWI.

Methods: During the period January 2004 to February 2012, 1374 consecutive patients undergoing cardiovas-
cular surgery via sternotomy were included. The cohort was separated into periods from January 2004 through
February 2007 (period 1, 682 patients) and March 2007 through February 2012 (period 11, 692 patients). During
period I, all preventive measures for DSWI were completed as an SSI bundle. We compared the DSWI rate
between the 2 pertods. Univanate and multivariate analyses were performed for the entire period to identify
the risk factors for DSWL

Results: DSWI occurred in 13 patients (1.9%) during period 1 and in | patient (0.14%) during period
[1. The DSWI rate during period 11 was significantly decreased by 93 %, compared with period I (P = .001). In-
dependent risk factors for DSWIincluded obesity (odds ratio [OR], 3.4: 95% confidence interval [CI], 1.00-11.75;
P = .049), the use of 4 sternal wires (OR, 8.2;95% CI, 1.39-48.14; P = .020), long operative time (OR, 4.4; 95%
CL, 1.20-16.23; P = .026), and postoperative renal failure (OR, 9.0; 95% CI, 2.44-33.30; P = .001).

Conclusions: Complete implementation of simple multidisciplinary prevention measures as a bundle can
greatly decrease the incidence of DSWI. (J Thorac Cardiovasc Surg 2014:148:2381-8)

method. We also identified the most significant risk

See related commentary on pages 2388-9. factors of DSWI.

J Thoracic Cardiothoracic Surg 2014;148:2381-2388




Implementation of an Infection Prevention Bundle
to Reduce Surgical Site Infections and Cost

Following Spine Surgery

An estimated 158 000 surgical site infections (SSIs) occur in
the Unites States annually, at a cost of $3.45 billion to $10.07
billion."? Investigations have demonstrated the efficacy of
infection prevention bundles in reducing SSIs across mul-
tiple surgical specialties.>* Neurosurgical SSIs incur the
highest costs, and spine surgeries account for more than
1.01 million procedures annually, presenting an opportunity
for reducing health care-related harm and expenditures.®
We hypothesized that implementation of an infection pre-
vention bundle would be associated with a reduction in SSIs
and disease-specific costs.

Methods | The Cleveland Clinic Institutional Review Board ap-
proved this pragmatic, quasi-experimental cohort study, and
it was conducted between March 2012 and December 2013. In-
formed consent was not required because this was a quality
improvement initiative with minimal risk. A waiver of in-
formed consent was obtained from the institutional review
board. In January 2013, an infection prevention bundle was
introduced at a single tertiary-care center. Patients undergo-
ing discectomy, decompression, augmentation, or fusion of the
spine were included. The analysis of the data was conducted
in January 2015.

The bundle included 9 evidence-based components:
(1) screening for Staphylococcus aureus nasal colonization
and decolonization with mupirocin, (2) self-preparation bath
with chlorhexidine gluconate, (3) self-preparation with
chlorhexidine gluconate wipes,® (4) storage optimization of

Table 1. Patient and Operative Characteristics (continued)

No. (%)
Intervention

Statistic Preintervention  Period P Value
Smoking status

Current 147 (15) 132 (17)

Former 398 (41) 290 (36) 14

Never 426 (44) 377 (47)
Admission type

Urgent/emergent 190 (20) 168 (21) .55

Elective 781 (80) 631(79)

Length of stay, 3(1-5) 3(1-5) .72

median (IQR), d
Discharge status

Home 556 (57) 475 (59)

Home health 152 (16) 135 (17)

SNF 189 (19) 133 (17) A7

Acute rehabilitation 65 (7) 42 (5) 50% reduction

Other® 9(1) 14(2) P=0.01
Diagnostic indication

Degenerative 746 (77) 619 (77)

Other® 151 (16) 116 (15) .77

Malignancy 52 (5) 45 (6)

Deformity 22 (2) 19 (2)
Procedural category

Fusion 457 (47) 355 (44)

Revision 244 (25) 210 (26)

Discectomy 151 (16) 137 (17) 04

Vertebral 49 (5) 28 (4)

augmentation

Tumor resection 35(4) 49 (6)

Featherall et al. JAMA Surg 2016;151:988



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, MSc,” Ojan Assadian, MD," David Leaper, MD,"
Martin Kiernan, Ml"l-l,'|i and Charles Edmiston, PhD," Nottingham, Leicester, Huddersfield, and London,
UK, and Milwawkee, WI

Background. Caw bundles are a strategy that can be used to reduce the risk of surgical site infection
(SSI), but individual studies of care bundles report conflicting outcomes. This study assesses the
effectivensss of care bundles to reduce SSI among patients undergoing colovectal surgery.

Methods. We performed a systematic review and meta-analysis of randomized controlled trials, quasi-
experimental studies, and cohort studies of care bundles to reduce S5I. The search strategy included
database and clinical trials register searches from 2012 uniil fune 2014, searching reference lisis of
refrieved studies and contacting study authors fo 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 nisk (RR)
estimates wstng Cochrane Review Manager. The 17 stalistic and funnel plots were performed to identify
publication bias. Sensitivity analysis was carried owl 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, rxppmpmﬂf
hatr removal, glycemic control, and normothermia. The SSI vate in the bundle group was 7.0% (328/
4,649) compared with 15.1% (585/3,866) in a standard care growp. The pooled effect of 13 studies
with a lotal sample of 8515 patients shows that surgical care bundles have a cinically imporiant
impract on reducing the risk of SSI compared to standard carve with a Clof 0.55 (0.39-0.77; P = .0005).
Conclusion. The systematic review and meta-analysis documents that use of an evidence-based, swrgical
care bundle in patients undergoing colovectal surgery significantly reduced the visk of S5 (Surgery
2015,158:66-77.)

From Hw School of Health Sciences,” Univer sy of Nottingham, Nottingham; Faculty of Health and Life
Sciences,” De Maonifort University, Leicester; Institute af Skin In!rgwh and Infection Preoention,” Univer sity of
Huddersfisld, Hudder i_fu’fd Richard Wells Research fmiw Uniwersity of West London, London, UK; and
Depariment of Swrgery,” Medical College of Wisconsin, Milwaukee, Wi

Surgery 2015;158:66-77




Based Upon Quality of Evidence - The Top 10
Evidence-Based (1A) Risk Reduction Interventions
Eligible for Inclusion in a Surgical Care Bundle

Normothermia — All

Glycemic Control — All

Appropriate Antimicrobial Prophylaxis (Weight-Based Dosing) — All
Antimicrobial (Triclosan) Sutures (Fascial and Sub-cuticular closure) - All
Supplemental 0, - All

Appropriate Hair Removal - All

2% ot 4% CHG Preadmission Shower - All

70% alc/2% CHG Perioperative Skin Prep - All

Mechanical Bowel Prep/Oral Antibiotics — Colo-rectal

Staphylococcal Surveillance and Decolonization— Orthopedic/ CT
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Surgical site infection: poor compliance with guidelines and
care bundles
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DJ Leaper

Professer of Clinical Sciences Surgical site infections (S5Is) are probably the most preventable of the health care-

University of Huddersfield associated infections. Despite the widespread international introduction of level I

Huddersfield evidence-based guidelines for the prevention 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: profdavidieaper@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 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




WISconsin Division off Public Health
SS| Website

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




“I'he pract]ca Ol evidence-pased medicine
means Inte J rating indiviaual clinical

With the pest external evidence from
systematic reviews."

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




