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Part 1
Do We Truly Understand the Risk
of an SSI in the Surgical Patient
Population




“Centuries of experience makes it clear that establishing
the effectiveness of a clinical innovation is not sufficient to
guarantee its uptake into routine use.”

Bauer and Kirchner, Psychiatry Research
Volume 283, January 2020, 112376

It's all about the surgical wound and comorbid risk

“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
Wiley AM, et al. Clin Orthop Relat Res 1979;139:150-155



https://www.sciencedirect.com/journal/psychiatry-research
https://www.sciencedirect.com/journal/psychiatry-research/vol/283/suppl/C
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Study results identify the patient microbiome
as the primary reservoir for SSI.

SKIN MICROBIOME
Contribution of the patient microbiome to surgical site
infection and antibiotic prophylaxis failure in

spine surgery

Dustin R. Long'*, Chloe Bryson-Cahn’, Adam Waalkes®, Elizabeth A. Holmes®, Kelsi Penewit’,
! ¥ , Jeannie D. Chan®, Ferric C. Fang®”*,

Most SSI isolates (59%) were resistant to
the prophylactic antibiotic administered
during surgery, and their resistance

€ 3
John B.Lynch?, Stephen J. Salipante®

Despite modern antiseptic techniques, surgical site infection (SSI) remains a leading complication of surgery.
However, the origins of S5 i i

understood. Using odel i i
preopes o eraiive isolates z"m \bining multiple forms o . ) y
o e e 0 Vel ot o : phenotypes correlated with the patient’s
P P e e preoperative resistome (p=0.0002).

Long DR, et al. Sci Trans| Med 2024 Apr 10;16(742):eadk8222
JAMA Surgery | Review

Preventing Surgical Site Infections in the Era of Escalating Antibiotic h .. d | b I . .
Resistance and Antibiotic Stewardship The antici pate global Increase In

DLt lrg M5 At U S o 50 e e 0 colonization of healthy individuals with
——— antimicrobial resistant organisms will be
i o g T, it reflected in a rapidly changing microbial
landscape within our hospitals and

routinely The goal of i priority for
sugicasenfe Gt Caeieaie Oepatmet communities.

policymakers, practitioners. and certainly for patients.
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= : o T

and industry, advocate for it levels of

s e T These findings suggest that future efforts in
ST G R T e o oo oo s infection prevention should enable, (1)

imam o e g S more individualize and (2) patient-centered

e i interventional strategies.

(averdy@bed uchicago.ed).

Long DR, et al. JAMA Surg. 2024;159:949-956

So, Where Do We Start?




Systematic Reviews
and Meta-analyses

Randomized
Controlled Double

Blind Studies /
Case Control Studies

Case Reports

“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

What Do We Mean When We Talk
About Risk?




Research

JAMA Surgery | Original Investigation RI S k St r at i fl C a.ti O n

Risk Stratification for Surgical Site Infections in Colon Cancer Pilent who simvked 74% v 4,5%;

'Ramzi Amsi, MD, PhD; Anne M. Dinaux, BSc: Hiroko Kunitake, MD; Liliana G. Bordeianou, MD: David L Berger, MD p = O' 04)
& e Conmertry Patients who abused alcohol (10.6% vs
IMPORTANCE : ‘ B *m:,mprm e 57%, p= 0 04) . .
e theheay tollthey Patients with type 2 diabetics (8.8% vs
mf:;&(:;:( GWBM{MMW 5.5%; p = 0.046)

Obese patients (11.7% vs 4.0%; p<0.007)

characteristics.
DESIGN, SETTING, AND PARTICIANTS tive cohortstudy Surgical site infection rates higher when
sl 20 operative duration longer than 140

minutes (7.5% vs 5.0%; p= 0.05)

MAIN OUTCOMES AND MEASURES The incidence of SSl stratified over baseline and
score.

RESULTS Among the 1481 partipants, 90 (61%) had SSL. Median (IQR) age was 66.9 These risk factors were also associated with an
(55.9781) years. high . )
e T el S A v increase in SSl rates as a compounded score

ks 8%v55.5%: P= 046). (7S 40%: (P<0.007).
P< 00). ik tion

-than 140 minutes (7.5% vs 5.0%; P = .0f -approaches.
e e Patients with 1 or fewer risk factors
(=4 2.3%, equivalent 4(95% 01, 016-057: (n=427) - SSl rate of 2.3%
Pe<.00) - 445)hada5.2% 078:95% o o o
1,0491.22: P = 27): patients with 3 factors (n = 384) had a7.8% S ate (relative isk. 138: Patients with 2 risk factors (n = 445) — SS|
95%(1 091-211;P = 13); and patients with & or morerisk factors (1 = 198) had a 3.6% 51 rate 5.2%

rate (relativerisk, 2.71; 95% Cl, 177-4.12; P < 001).

Patients with 3 factors (n=384) had a

(CONCLUSIONS AND RELEVANCE This SSl risk assessment factor provi

d : sl Pt AIBk Gened s Garoesein Sy 7.8% SSl rate
H fots o high sk ptients Sl checd Bk Patients with 4 or more risk factors
Comresponding — o
JAMA Surg. 2017:152(7):686-690. doi-10.1001famasurg 20170505 ) Vo St (n - 198) > 13-5 /0

Pubished oniine April 2. 2077

JAMA Surg 2017;152:686-690

Three More Questions Worth Considering:

1. Does our 30-day (90-day with device) surveillance
effectively capture the majority of SSIs?
What is the true cost of an SSI? The CDC
estimates that the mean attributable cost
associated with an SSI ranges from $10,443 to

$25,546 — Are those numbers accurate?
What is the mechanistic basis of evidence-based
interventions?

Berrios-Torres Sl, Umscheid CA, Bratzler DW, et al. Centers for Disease Control and
Prevention Guideline for the Prevention of Surgical Site Infection, 2017 [published
correction appears in JAMA Surg. 2017;152(8):784-791.
doi:10.1001/jamasurg.2017.0904
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ORIGINAL CONTRIBUTION

Assessment of the Risk and Economic Burden of
Surgical Site Infection Following Colorectal Surgery
Using a US Longitudinal Database: Is There a
Role for Innovative Antimicrobial Wound Closure
Technology to Reduce the Risk of Infection?

David J. Leaper, D.Sc.' * Chantal E. Holy, Ph.D.2 * Maureen Spencer, M.Ed.*

Abhishek Chitnis, Ph.D* » Andrew Hogan, M.Sc.! * George W.J. Wright, Ph.D.!
Brian Po-Han Chen, ScM.3 * Charles E. Edmiston, Jr, Ph.Df

[BACKGROUND: Colorectal surgical
substantial burden on health care systems because of
the high isk,in particul I site

DESIGN: i analysis and
probabilistic cost analysis were performed.
SETTINGS: a database for colorectal

infections. Risk of postoperative colorectal surgica site
infection s one of the highest of any surgical specialty.
OBJECTIVE: The purpose of this study was to determine
the incidence, cost of infections after colorectal surgery,

patients in the United States between 2014 and 2018.

PATIENTS: A total of 107,663 patients underwent
colorectal surgery.

Rate of infection was

benefit of si
wound dlosure to improve patient outcomes.

‘Supplemental digta content i avaable fo this artce. Direct URL ci
tations appear in the printed text, ?
nd

identified between 3 and 180 days postoperatively,
infection risk factors, infection costs over 24 months
postoperatively by payer type (commercial payers and
Medicare), and potential costs avoided per patient by

site (www deriournalcom).

Funding/Support: Funding was providad by Ethicon, Inc

using an evidence-based innovative wound closure
technology.

RESULTS: Surgica siteinfections were diagnosed
postoperatively in 23.9% of patients (4.0% superficial

i dM.

£ Spencer are
members of the fohnson and M. Spenceris

deep incisional/organ space). Risk

fact yincreased risk of deep incisional/

o the speaker’s burean for Fthicon. Drs Holy and Chitnis, and BY.

H. Chen are employees of Johason and Johnson,inc. A. Hogan and Dr

‘Wright ae employees of CRG-Fversana Canads Inc, which was con
e

organ-space infection and included selective patient
comorbidities, age, payer type, and admission type.
After 12 diusted inc: d d

and review of the manuscrpt.

Correspondeace: Churkes E. Edmiston, I, PR.D., Department of Sur
gery, Medical Collegeof Wisconsin, 5701 Watertown Plank R, Milwau:
ke, W1 53226, E-mait dmiston@mow.edu

Dis Colon Rectum 2020 00 00-00
0000000000001700

with infections ranged from $36,429 to $144,809 for
commercial payers and $17,551 to $102,280 for Medicare,
depending on surgical site infection type. Adjusted
incremental costs continued to increase over a 24-month
study period for both payers. Use of antimicrobial wound
closure for colorectal surgery is projected to significantly
reduce median payer costs by $809 to $1170 per patient

Al

Infection Rate (107,665 Colorectal
Patients): 23.9%
50% of infections diagnosed at 3-25 days

while 75% of infections diagnosed by/after 2
months
CDC-NHSN & ACS-NSQIP closes the books
on colorectal surveillance at 30-days

Colorectal

+ SSls in patients undergoing colorectal surgery between 2014 and 2018

compared with traditional wound closure.

Leaper et al. Dis Colon Rectum 2020;63:1628-1638

W infection | |
WNoinfection

Deep Incisional and
‘organ-space Infection

FIGURE 4. Surgical site infection rate at 6 months after the index colorectal surgery by infection type.

1 Organ tion
B Superficial infection

, We Are Missing 30-35% of Colorectal Infections

Due To Our Current Surveillance Strategies
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Cost of Superficial and Deep/Organ Space

Colorectal SSls

TABLE 3. Summary of SSI costs from the database analysis by infection type, payer, and time point

Mean SSi cost (95% CI)
Payers Deep incisional and organ-space Deep incisional Organ-space Superficial
Commercial payers
6 months $122,117)5117,490-5127,007)  $43,490 ($42,120-544,888)  $71,324 (567,859-574,904)  |$28,866[526,690-$31,115)
12 months $144,800§5137,819-5152,062)  $52,628 ($50,633-554,670) 985,079 ($79,641-590,747)  |$36,429]$33,085-$39,910)
24 months $164,471)5152,816-5176,759)  $64,563 ($561,143-568,097)  $96,910 ($87,550-$106,844) |544,281]$38,538- $50,350)
Medicare
6 months 984,067 (p77,457-591,069) §25,387(922,884-528,010)  $47,955 (544,325-51,764)  |516,026]512,884-519,375)
12 months $102,280§592,575-5112,670)  $32,456 ($28,832-536,280)  $54,547 ($49,293-960,111)  |$17,551]513,040-$22,408)
24 months $121,274§5104,102-$140,169)  $45,771(938,679-$53,407)  $66,784 (956,992-577,402)  |$20,758]512,538-$29,834)

SSI=surgical site infection.

Leaper DJ, Holy CE, Spencer M, Chitnis A, Hogan A, Wright GWJ, et al. Assessment of the Risk and Economic Burden of Surgical Site Infection Following Colorectal Surgery Using a US Longitudinal
Database: Is There a Role for Innovative Antimicrobial Wound Closure Technology to Reduce the Risk of Infection? Diseases of the colon and rectum. 2020;63(12):1628-38.




Assessment of Risk and Economic Burden of Surgical Site Infection Post-

Hysterectomy Using a US Longitudinal Database. Edmiston CE, Bond-Smith G,
Chitnis AS, Holy CE, Spencer M, Chen BPH, Leaper D. Surgery 2022;17:1320-1330

Objective

This study evaluated the incidence, risk factors, and total payer cost associated with management of surgical site
infections (SSls) following hysterectomy using a nationwide longitudinal database.

Methods
Study design: Endpoints:
= Retrospective observational cohort analysis « Incidence of SSis from day 3
+ Data sources included IBM MarketScan Commercial, Multi-State Medicaid, to day 180 postoperatively*
and Medicare Supplemental Databases « Infection costs of SSis
. . after hysterectomy by
Patient selection: . . . payer type over a
= 141,869 female patients undergoing hysterectomy in the US between 24-month follow-up period
January 2014 and March 2018. - Risk factors for SSI
+ Patients were continuously enrolled for = 12 months before and 6 months
after procedure
Results
Incidence of SSI — SSis occurred in 7% of patients Figure 1: Incidence of SSI by infection type,

within 6 months after hysterectomy. The incidence of SSI payer type and surgical approach?

varies by infection type. payer type and surgical approach g 8 Deep/Organ-space NN 4.6%

(Figure 1) 1.+ £ superficial NN 2.4%

Costs — The economic burden of SSI after hysterectomy

ranged from $4,461 to $35,077 at 12 months and from 5g Commerctal 5.7%

$7,941 to $44,436 at 24 months depending on payer type. E= Medicaic - I  7.9%

Medicare 8.2%

Risk factors — The top risk factors for deep/organ-space

infection included open vs laparoscopic approach, 2% Laparoscopic P  5.2%

Medicaid vs commercial payer, and metastatic cancer. g% o : e
BB .
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Risk and Economic Burden of Surgical Site Infection Following Spinal

Fusion in Adults. Edmiston CE, Leaper DL, Chitnis AS, Holy CE, Chen BP.
Infection Control and Hospital Epidemiology 2022;24:1-8

Objective

This study evaluated the incidence, risk factors, and total payer costs associated with management of surgical site
infections (SSIs) following spinal fusion surgery using a nationwide longitudinal database.

Methods
Study design: Endpoints:
- Retrospective observational cohort analysis - Incidence of SSis from day 3
+ Data sources included IBM MarketScan Commercial, Multi-State Medicaid, to day 180 postoperatively™
and Medicare Supplemental Databases = Infection costs of SSis
R R after spinal fusion surgery
Patient selection: . . . . by payer type over a 24-
+ 210,019 adult patients undergoing spinal fusion surgery in the US between month follow-up period
2014 and 2018 - Risk factors for SSI
- Patients were continuously enrolled for = 12 months before and 6 months
after procedure
Results
Incidence of SSI — SSis occurred in 6.6% of patients within Figure 1: Rate of SSI by infection type,
6 months after spinal fusion surgery. The incidence of SSI payer type and surgical approach
varies by infection type, payer type and surgical approach & s
(Figure 1). & Dy N 4.9%
= Superfical | 1 7%
Costs — The economic burden of SSl in spinal fusion surgery
patients ranged from $17,967 to $74,875 at 12 months and . Commercial 4.9%
$24,096 to $93,741 at 24 months depending on payer é’,ﬁl‘- Medicaid I 10.7%
type.t+ Medicare 8.5%

Risk factors — The top risk factors for deep incisional
infection included surgical approach, emergency vs
non-emergency admission, and payer type.

anterior [ 4.2%

Posterior 10.3%

Surgical
Approach

14



Longitudinal rates, risk factors, and cost of superficial and deep incisional surgical site
infection (SSI) after primary and revision total hip arthroplasty: a US retrospective

commercial claims database analysis. Edmiston CE, Spencer M, Gunja NJ, Holy CE,
Ruppenkamp JW, Leaper DJ. Surg Infect 2023;24:366-375

Objective

This study was a longitudinal analysis of the time to infection, risk factors, and total payer costs associated with
management of surgical site infections (SSis) following total hip arthroplasty using a nationwide longitudinal

database.
Methods
Study design: Endpoints:
= Aretrospective observational cohort analysis = Incidence of SSls within 180 days
» Data sources included IBM MarketScan Commercial, Multi-State postoperatively*

Medicaid, and Medicare Supplemental Databases » Infection costs of SSlIs after THA

. N at 6 and 12-months post-index

Patient selection: procedure

= 20,468 adult patients undergoing primary or revision total hip
arthroplasty (pTHA or rTHA) in the US between 2016 and 2018

- Patients were continuously enrolled for = 12 months before and 180 days
after the procedure

= Risk factors for SSI

Results

Incidence of SSI — SSis occurred in 0.97% and 13.7% Figure 1: Rate of SSI by infection and surgery types.
of patients within 6 months of pTHA and rTHA surgery,

respectively. The incidence of SSI varied by infection type

and surgical approach (Figure 1). Deen: 8.9%

Costs — The economic burden of SSIin pTHA and rTHA ncisionai | -5
surgery patients ranged from $21,434 to $54,521at 6
months and $34,958 to $76,472 at 12 months.#

ITHA

oeer || 0.3%

Risk factors — The top risk factors for SSl included sex, and .‘:i_:
patient comorbidities. = Superficial 0.7%

The CDCs Historical Costs of an SSI
Doesn’t Always Tell The Whole Stor

These costs include the following:
Direct costs (e.g., surgery, rehab, ...)
Indirect costs (e.g., lost wages, ...)
Total Hip SSI in a 65-year-old female patient

=

Two-stage revision for periprosthetic infection
Initial costs $100,000 *2
Lifetime costs $390,8061
SSlin the U.S. contribute to 400,000 extra patient days. This costs
$10 Billion per year?

1. Parisi, T.J., J.F. Konopka, and H.S. Bedair, What is the Long-term Economic Societal Effect of Periprosthetic Infections After THA?
A Markov Analysis. Clinical Orthopaedics and Related Research, 2017. 475(7): p. 1891-1900.

2. Bozic, K.J. and M.D. Ries, The impact of infection after total hip arthroplasty on hospital and surgeon resource utilization. J Bone
Joint Surg Am, 2005. 87(8): p. 1746-51.

3. WHO. Global guidelines for prevention of surgical site infections. Accessed at https://www.who.int/infection-
prevention/publications/ssi-guidel =n/ on 11-6-19



https://www.who.int/infection-prevention/publications/ssi-guidelines/en/
https://www.who.int/infection-prevention/publications/ssi-guidelines/en/

Longitudinal rates, risk fact and costs of superficial and deep incisional surgical
site infection (SSI) after primary and revision total knee arthroplasty: A US

retrospective claims database analysis. Edmiston CE, Spencer M, Gunja NJ, Holy
CE, Ruppenkamp JW, Leaper DJ. Infection Control and Hospital Epidemiology;,
2023;44:1587-1595

Objective

This study evaluated the incidence, risk factors, and all-cause incremental costs associated with management of
surgical site infections (SSls) following total knee arthroplasty using a nationwide longitudinal database.

Methods
Study design: Endpoints:
= Aretrospective observational cohort analysis * Incidence of SSls within 180 days
= Data sources included IBM MarketScan Commercial, Multi-State postoperatively™
Medicaid, and Medicare Supplemental Databases = Infection costs of SSlIs after TKA
. . at 6 and 12-months post-index
Patient selection: procedure

= 29,760 adult patients undergoing primary or revision total knee
arthroplasty (pTKA or rTKA) in the US between 2016 and 2018

= Patients were continuously enrolled for = 12 months before and 180 days
after the procedure

= Risk factors for SSI

Results

Incidence of $SI — SSis occurred in 1.47% and 13.04% of Figure 1: Rate of SSI by infection and surgery types.
patients within 6 months of pTKA and rTKA surgery,
respectively. The incidence of SSI varied by infection type
and surgical approach (Figure 1).# Superficial - 2.6%

Costs — The economic burden of SSlin pTKA and rTKA Deep incisional 10.4%
surgery patients ranged from $14,298 to $58,158 at 6

months and $20,870 to $59,491 at 12 months.#

rTKA

Risk factors — The top risk factors for deep incisional - Superficial l 0.8%
infection included sex, age, payer type, patient = o
comorbidities, and drug abuse. Eezplrzdmr) 0.7%

Part 2
The Evidence-based Pathway to

Improving Clinical Outcomes




The Wisconsin Department of Health Services,
Division of Public Health Supplemental Guidance
For the Prevention of Surgical Site Infections:

An Evidence-Based Perspective

January 2017
P-01715 (Rev. 8

www.dhs.wisconsin.gov/publications/p01715.pdf

Implementation of a Wisconsin Division of
Public Health Surgical Site Infection Prevention
Champion Initiative

Given Borlaug, MPH, CIC, FAPIC; Charles E. Edmiston, Jr, PhD, CIC, FIDSA, FSHEA. FAPIC

ABSTRACT

Approsimately 900 surgical site infections (S5ls] were regorted ta the Wiscansin Division of Public Health annu-
ally from 2013 to 2015, representing the most prevalent reported health care-associated infection in the state.
Personnel at the Wiscansin Division of Public Health launched an SI prevention inicative in May 2015 using a
surgical care champion to provide surgical team peer-to-peer guidance through voluntary, nonragulatary, fee-
exempt onsite vists that includzd presentations regarding th evidence-basd surgical care bundle, tours of the
OR and central processing areas, and one-on-one discussions with surgeons. The surgical care chamoion visited £0
faclities from August to December 2015, and at those faclides, SSIs decreased from 83in 2015t 47in 2016 and
the overall S standardizzd infection ratio decreased ay £5% from 1.61to 0.88 (P = 002), suggesting a statewide
SS! prevention chamaion model can help lead to improved patient autcomes.

Key words: surgicol champion, surgical care bundle, SS1 prevention, peer collaboration, evidence-bosed practice.

Borlaug G, Edmiston CE Jr. AORN J. 2018;107:570-578

Wisconsin DPH SSI Guidelines

Selective elements of the surgical care bundle from evidence-based literature

Appropriate antimicrobial prophylaxis

Weigh-based dosing

Normothermia

Supplemental O,
(Colorectal procedures)

Appropriate hair removal

Use of wound edge protectors

Dedicated wound closure tray for fascial and skin
Preoperative 4% CHG shower or 2% CHG cleansing

70% alcohol with 2% CHG perioperative skin preparation

Antimicrobial (triclosan) sutures
Smoking cessation

Staphylococcal surveillance
(Cardiothoracic and orthopedic procedures)

Oral Antibiotics + mechanical bowel preparation
(Colorectal procedures)

Minimally invasive surgery
Short duration surgery
Glove change prior to fascial and skin closure
Limit traffic in the operating room

CHG cleansing of surgical wound

Keep sterile dressing intact for first 48 hours

20
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Why a Supplemental Guideline

The evidence on which the HICPAC SSI Prevention
Guidelines are based is limited to randomized controlled
trials published prior to 2015. The supplemental guidance
document incorporates current evidence-based data from
well-designed laboratory studies, prospective cohort
clinical studies, case-control studies, randomized
controlled trials, systematic reviews, and meta-analyses
which are necessary to provide surgical teams with the
most recent and relevant SSI prevention strategies
available. This guidance is intended to enhance, not replace,
the HICPAC SSI Prevention Guidelines.

Core Considerations: Interventions for All Surgical Procedures

22

Antimicrobial Prophylaxis

HICPAC SSI Prevention WDPH S Prevention Guidance

Guidelines Glycemic Control
1. Administer preoperative antimicrobial agents 1. No difference in guidance recommendation.
only when indicated, based on published clinical
prctce gidelnes (Ctegoy 18 HICPAC SSI Prevention | WDPH SSI Prevention Guidance
2. Administer the appropriate parenteral 2. No difference in guidance recommendation. R
prophylactc antimicrobial agent priorto skin Guidelines
incision in al cesarean sections (Category 1A). 1. Implement perioperative glycemic controland | 1. Maintain a mean perioperative blood glucose

No recommendation can be made regarding the

3. Follow the 2013 American Society of Health-

safety i f weight

of parenteral prophylactic agents to prevent
surgical site infection (No
recommendation/unresolved issue)

System Ph: ists ASHP) guidelines for
antimicrobial prophylaxis in surgery.
Administer prophylactic antibiotic agents based
on the patient’s Body Mass Index (BMI) or the
patient’s weight in kilograms. For example,
patients with a BMI <30 for <120 k) should
receive 2 grams of a beta-lactam agent;
patients with 3 BMI 230

{or >120 kg) should receive 3 grams.

-

. No recommendation can be made regarding the
safety and i g

4. Base re-dosing of antibiotic agents on the drug
hattife and duration of surgery.”

dosing of parenteral prophylactic antimicrobial
‘agents for the prevention of SSI (No
on) ssue).

5. Inclean and clean-contaminated procedures, do
not administer additional prophylactic
antimicrobial agent doses after the surgical
incision s closed in the operating room, even in
the presence of a drain (Category IA).

5. No difference in guidance recommendation.

blood glucose target levels of <200 mg/dlin
diabetic and non-disbetic surgical patients
(Category 14).

level <200 mg/d| in diabetic and non-dizbetic
surgical patients

o~

No recommendation can be made regardingthe | 2. Avoid increased risk of hypoglycemic events and

safety and effectiveness of lower or namrower
blood glucose target levels and 551 {No
o/ hved issue).

increased mortality associated with tight
glycemic control (81 to 108 mg/dl), **

No recommendation can be made regarding

hemoglobin A1C target levels and risk of $51in

diabetic and non-diabetic patients (Ne
dation/ hved issue).

3. Maintain hemoglobin A1C level <6.7. This has
been shown to minimize postoperative
infectious complications in surgical patients. 22

11
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Antiseptic and Non-Parenteral Antimicrobial Prophylaxis

HICPAC SSI Prevention
Guidelines

WDPH S5l Prevention Guidance

HICPAC SSI Prevention
Guidelines

WDPH SSI Prevention Guidance

.

Perform intraoperative skin prepzration with an
alcohel-based antiseptic agent, unless
contraindicated (Category 1A].

alcohal as the preferred intraoperative skin
preparation agent. CHG i also 2 safe and

effective antiseptic agent for obstetrical and
gynecologic procedures. 5%

1. Use % chlorhexidine gluconat (CHG) with 70%

®  Instruct patients to use a total of 12 doths
per cleansing—6 doths the night before
surgery, and another 6 cloths the moming
of surgery. Ensure patients understand they
should use both sides of the doth to
maximize release of the CHG onto the skin.

2. Advise patients to shower or bathe (full body}

with either soap (antimicrobial or nan-
antimicrobial) ar an antiseptic agent on st lezst
‘the night before the operative day [Category
IB).

Ensure that all patients undergoing elective
surgical procedures involving skin incisions
undergo 2 standardized preadmission

coated) CHG.

shower/deansing with 4% aqueous or 2% (doth

-

Consider intraoperative irrigation of deep or
b tissues with L
solution for the prevention of SSL. Intra-
peritoneal lavage with aqueous iodophor
solution in contaminated or dirty abdominal
procedures is not necessary (Category ll).

Consider use of intraoperative irrigation with
aqueous 0.05% CHG.

(Current laboratory and animal studies suggest
that aqueous 0.05% CHG is an effective
intraoperative wound irrigation solution for
reducing the risk of SSI.

. Randomized controlled trials suggest uncertain
trade-offs between benefit and harm regarding
the optimal timing of the preoperative shower
or bath, the total number of soap or antiseptic
agent applications, or the use of chlorhexidine
gluconate washdoths for the prevention of S
(Mo recommendation/ unresolved issue).

Standardize the preadmission shower or
cleansing process according to the protocols

documented that high skin surface
concentrations of CHG czn be obtained by

cleansing process using 4% aqueous
chiorhesidine ghuconte [CHG) or 2% CHG
«coated on a disposable polyester cloth,

4% Aqueous CHG Shawer Protacol”

regimen with 2 text message, emal, or
voicemail.

.

shower regimen.

Instruct patients to take two showers, ane
the evening before surgery, and one the
morming of surgery.

Instruct patients to pause for one minute
after applying the CHG 2nd before rinsing.
«  Ensure patients use a total volume of 4 0z

-

Additional Considerations: Interventions for Prosthetic Joint Arthroplasty

below. Recent randomized controlled trials have:

No recommendation can be made regarding the
safety and effectiveness of soaking prosthetic
devices in antiseptic solutions prior to
implantation for the prevention of S51 (No

jonj| issue].

o

No difference in guidance recommendation.

standardization of the preadmission shower or

-

Use of plastic adhesive drapes with or without
antimicrobial properties s not necessary for the
prevention of SSI (Category ).

o

No difference in guidance recommendation.

~

Application of microbial sealant i

No diff

after intraoperative skin preparation is not
necessary for the prevention of SSI (Category Hl).

¢ in guidance reci

« Remind patients to perform the CHG shower

Provide patients with bath oral and written
instructions regarding the standardized CHG

”

Evidence from randomized controlled trials

was insufficient to evaluate the trade-offs
between benefit and harm of repezt pplication
of antiseptic agents to the patient’s skin
immediately before closing the surgical incision
to prevent SSis (No
ion issue).

I

No difference in guidance recommendation.

™

. Consider use of triclasan-coated sutures to

prevent SSis (Category ).

Use tridosan-coated antimicrobial sutures to
dase surgical wounds.

All surgical wounds are contaminated at the
time of closure. The risk of infection s related to

24

HICPAC $SI Prevention

WDPH S5 Prevention Guidance

Guidelines

trade-offs
between benefit and harm of blood transfusions
regarding the risk of 531 after prosthetic joint
arthroplasty [No recommendation/unresolved
issue).

1. Nodiff in guidanc

Do not withhold transfusion of necessary blood
products from surgical patients as a means ta
prevent S8 (Category IB)

2. Balance the risk of complications from post-
operative znemia with the potential increzsed
risk of S5l following administration of blood
products.

Although some studies suggest that
perioperative blood transfusion is associated
with increased risk of §51 after selective pediatric
and adult surgical procedures, this risk should be
balanced with the undesirable complication of
postoperative znemia.

ilable evid it in trade-offs

3. Nodiff in guidanc

between benefit and harm of systemic
<corticosteroid or other immunosuppressive
therapy regarding the risk of Sl in prosthetic
joint arthroplasty (No recommendation/
unresolved issue).

ilable evid in trade-offs

1. Nodiff in euids "

between benefit and harm of the use and timing
of preaperative intra-articular corticosteroid
injection regarding the incidence of S8l in
prosthetic joint arthroplasty (Ne
recommendation] unresolved issue].

The concern that intra-articular steroid injection
for postoperative pain management is a risk
factor for SS1is at present controversial.
However, the risk may be influenced by the
presence of co-morbid risk factors; further
studies are warranted. =

Available evidence suggests uncertain trade-offs
between benefit and harm of venous

5. No difference in guidance recommendation.

HICPAC 551 Prevention
Guidelines

WDPH S5 Prevention Guidance

. In prosthetic joint arthroplasty, clean and clean-

contaminated procedures, do not administer
additional prophylactic antimicrobial agent
doses after the surgical incision is closed in the
operating room, even in the presence of a drain
[Category IA).

7. Nodifference in guidance recommendation.

. Available evidence suggests uncertain trade-offs

between benefit and harm regarding cement
modifications and the prevention of biofilm
formation or $51in prosthetic joint arthroplasty
[Nar dation/ unresolved issue).

8. Nodifference in guidance recommendation.

. Literature reviews did not identify studies

evaluating prosthesis modifications for the
prevention of biofilm formation or $51in
prosthetic joint arthroplasty [No
recommendation/unresolved issue).

9. Nodifference in guidance recommendation.

Literature reviews did not identify studies
evaluating vaccines for the prevention of biofilm
formation or SSIin prosthetic joint arthroplasty
(No recommendation/unresolved issue|

10. No difference in guidance recommendation.

. Literature reviews did not identify studies

evaluating biofilm control agents such as biofilm
dispersants, guorum-sensing inhibitors, or novel
antimicrobial agents for the prevention of
biofilm formation or 531 in prosthetic joint
arthroplasty (No recommendation/unresolved

issue).

11. No difference in guidance recommendation.
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Documentation of Evidence-base
Interventions

To Bathe or Not to Bathe With
Chlorhexidine Gluconate: Is It Time
to Take a Stand for Preadmission
Bathing and Cleansing?

CHARLES E. EDMISTON JR, PhD, MS, BS, CIC, FIDSA, FSHEA;

OJAN ASSADIAN, MD, DTMEMH; MAUREEN SPENCER, MEd, BSN, CIC;

RUSSELL N. OLMSTED, MPH, BS, CIC; SUE BARNES, BSN, RN, CIC;
DAVID LEAPER, MD, ChM, FRCS, FACS, FLS

AORN 5

Edmiston et al. AORN 2015;100:590-601
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Maximizing Skin Surface Concentrations of CHG:

Embracing a Standardize Process Utilizing a
Phamacokinetic Perspective (Dose, Timing, Duration)

) o 0, et o D Mo Mot MG iy S 1O

= wvtad (et
to shower

WEONTANC TrecePearautof e s ool bt indepeg ki

syt

dtadnet sty preepuestn earsng sasrmegy e g s i

Edmiston CE Jr, Lee CJ, Krepel CJ, et al. JAMA Surg.

: 4% Chiorhexidine GI te (CHG)
i 4% Aueou C FRZ’AS::I!!S”‘SLION“SCS?W?R

T Dose - 4-0zs. for each shower
Evidencefora Standardized Preadission Showering Timing - 1-minute pause before
Regimen o Achieve Maximal AntisepticSkin Surface rinsing (4% CHG)

Concentratons of Chlorhexidine Gluconate, Duration - TWO SHOWERS

454 nSurgcalPtets (CLEANSINGS) — NIGHT e e e
O BEFORE/MORNING OF SURGERY [ e etres

An SMS, text or voicemail reminder

Mo A standardized regimen — Qi
instructions — Oral and written STANDARDIZATION OF THE 4% Chlorhexidine

STANDARDIZATION OF THE

rogmens, as

emats,

1. Use
paents 1o complete the shower regimen

2 Emphasize
and witlen structons.

3. Provide the CHG product e of charge 1o patients.

Puconste, €%, sl patients, ABAA S, 2043,150 102733

7 . Wicomsia Divion of Poblc Hoith
/ AL Prevescion Prvgram ram

B

s (200

Gluconate (CHG) PREADI ION SHOWER
v.d nsin.gov/publications

Wi
2015;150:1027-1033 CHG conc 21000 pglml /p0/p00749.pdf. Published 2015.

Remember the devil is always in the details
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Prevention of Orthopedic Prosthetic Infections Using

Evidence-Based Surgical Site Infection Care Bundles:
A Narrative Review

Charles E. Edmiston, Jr." and David John Leaper”

Abstract

Background: The number of primary/revision total joint replacements (TJR) are expected to increase sub-
stantially with an aging population and increasing prevalence of comorbid conditions. The 30-day re-admission
rate, in all orthopedic specialties, is 5.4% (range, 4.8%—6.0%). A recent publication has documented that the
surgical site infection (SSI) infection rate associated with revision total knee (\TKR, 15.6%) and revision total
hip (‘THR, 8.6%) arthroplasties are four to seven times the rate of the primary procedures (2.1%-2.2%). These
orthopedic infections prolong hospital stays, double re-admissions, and increase healthcare costs by a factor
of 300%

Methods: A search of PubMed/MEDLINE, EMBASE and the Cochrane Library publications, which reported
the infection risk after TKR and THR, was undertaken (January 1, 1995 to December 31, 2021). The search also
included documentation of evidence-based practices that lead to improved post-operative outcomes.

Results: The evidence-based approach to reducing the risk of SSI was grouped into pre-operative, peri-
operative, and post-operative periods. Surgical care bundles have existed within other surgical disciplines for
more than 20 years, although their use is relatively new in peri-operative orthopedic surgical care. Pre-
admission idine gluconate (CHG) i i i of

normothermia, wound irrigation, antimicrobial suture wound closure, and post-operative wound care has been
shown to improve clinical outcome in randomized controlled studies and meta-analyses.

Conelusions: Evidence-based infection prevention care bundles have improved clinical outcomes in all surgical
disciplines. The significant post-operative morbidity, mortality, and healthcare cost, associated with SSIs after
TIR can be reduced by introduction of evidence-based pre-operative, intra-operative, and post-operative
interventions.

y < comorbid risk; evidence-based interventions; evidence-based SSI prevention bundle;
peri-prosthetic infection

ORE THAN 600,000 knee and nearly 300,000 hip re-  reach 572,000 primary hip replacements, 3.48 million pri-

lacement procedures are underizken annually in the mary knee replacements, 90,000 revision hip replacements.
United States [1-4]. The number of primary and revision total.  and 250,000 revision knee procedures [3]. The reported in-
joint replacement (TJR) are expected toincrease by 2030 with  cidence of SSI ranges from 0.5% to 8% afier both primary and
an aging population and an increasing prevalence of arthritis  revision TIR [4.6.7]. Factors shown to be associated with an
and comorbid conditions [5.6]. The number of TJRs may increased risk include patient demographics. comorbid

“Division of Vascular Surgery, Depariment of Surgery Medical College of Wisconsin, Milwatkee, Wisconsin USA.
“Uriversiy of Newcasde upon Tyne, United Kingdorn
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TABLE 1. STANDARDIZATION OF THE PRE-ADMISSION
SHoweR (4% CHG)

Standardized pre-admission shower protocol includes the

following components:

I. Use electronic alert systems (text messaging, e-mails,
voice mails) to remind the patient to complete the
shower regimen.

2. Emphasize to the patient the importance of the shower
regimen and provide the patient with both oral and
written instructions.

3. Provide two 4-ounce bottles of 4% CHG to the patient.

4. Tell the patient to use one complete 4-ounce bottle per
shower.

5. Instruct the patient to take a 60-second pause (time-out)
after application of the CHG before rinsing it off. This
will enhance the skin-surface concentration of CHG.

6. Direct patients to wear loose-fitting garments after each
CHG shower and to avoid using lotions, creams,
emollients, or perfume.
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JAMA Surgery | Original Investigation
Morbidity After Mechanical Bowel Preparation
and Oral Antibiotics Prior to Rectal Resection
The MOBILE2 Randomized Clinical Trial

Laura Koskenvuso, MD. PhD: Pipsa Lunkica, MD: Pirita Varpe, MD, PhD; Marja Hydty, MD. PhD:
Reetta Satokari, PhD: Carola Hazpamii, MD, PhD; Anna Lepist, MD, PhD: Vil Sallnen, M, PhD

najor
The role of mechanical and oral

'DESIGN, SETTING

at y hospi B,
2020, and October 10, 2022. Patients aged 18 years and older undergoing elective resection
primary Samor
inclusion.

3 i toand
underwent elective rectal resection with an anastomosis.

regimen of =or
(n=288)

primary

dehiscence 0 surgery.
RESULTS In all, 565 patients were incuded in the analysis, with 288 in the MBP plus placebo
group (median [JQR] age. 69 [62-74] years; 190 males [66.0%]) and 277 in the MOABP group
(median [IQR] age. 70 (6275 years; 158 males (57.0%). Patientsin the MOABP group
IQR] Ce

Complication index, 0 [0-8.66] vs 8.66 [0-20.92]: Wilcoxon effect size, 0146 P < .001),
fewer SSis ( 3%] ) od ,045(95%C1, 0.27-077)),
39 patients [13.5%): odds ratio,

and
039[95%Cl, 021-0.

MOABP

Visual Abstract
Invited Commentary
Multimedia

Supplemental content

‘Author Affiiations: Department of
Gastroenterciogial Surgery. Helsinki
University Hospital and University o
Helsii, Helsink, Friand
(Xoskenvun, Lunkka, Hazpamski,
Lepist, Sainen): Department of
Digestive Surgery. Turas University
Tk,

T Fi

ph

of Gastroenterdogical Surgery.
Tampere Universiy Hospal.
Tampere, Finand (Hyoty): Human

Findings of this randomized
clinical trial indicate that MOABP
reduced overall postoperative
complications as well as rates of
SSlis and anastomotic
dehisences in patients
undergoing elective rectal
resection compared with MBP
plus placebo. Based on these
findings, MOABP should be
considered as standard treatment
in patients undergoing elective
rectal resection.

Koskenvuo et al JAMA Surg 2024 - online

Edmiston et al. J Vascular Surgery 1990;11:629-634

15



Presence ofiBiofilm on Selected Sutures from Nen-
infected/and Infected Cases

SUTURES

B nNylon 2
Braided ®

B Monofilament ©
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) Superficial SSI  Deep Incisional SSI

(Subcuticular) (Fascia/Organ Space)

anon-infected nylon suture segments were randomly selected for microscopy, culture positive
binfected braided suture segments were randomly selected for microscopy
cinfected monofilament suture segments were randomly selected for microscopy

Edmiston, Krepel, Marks, Rossi, Sanger, Goldblatt, Seabrook. J Clin Microbiol 2013;51:417
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2. Biofilm development tissue surface

lllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII’

Time Edmiston CE et al. J Wound Care 2016;25:693-702
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Guideline
Elements

Normothermia

Wound Irrigation
Antimicrobial

Prophylaxis

Glycemic Control

Perioperative
Oxygenation

Preadmission Showers

Antimicrobial Sutures

Colorectal surgery: oral
and mechanical bowel
prep and wound
protectors

33

WHO 2016

Maintain normothermia

No recommendation

Short durational

Recommended

Recommended

Advised patients to bathe or
shower with soap

Use antimicrobial sutures
independent
of type of surgery

Use preoperative oral
antibiotics combined with
mechanical bowel
preparation (MBP)

Use of wound protector (WP)
devices in clean-
contaminated,
contaminated and dirty
abdominal surgical
procedure

ACS 2016

Maintain normothermia

Intraoperative irrigation
recommended - povidone
iodine

Short durational

Recommended

Administerincreased 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

Combination mechanical and
antibiotic (po) preparation is
recommended for all elective
colectomies.

Use of an impervious plastic
wound protector can prevent
SSlin open

abdominal surgery

CDC 2017

Maintain normothermia

No recommendation

Short durational

Highly beneficial

Recommended

Advise patients to
bathe/shower with CHG

Recommended for clean and
clean-contaminated
abdominal procedures

No recommendation for
either measure

Wisconsin 2016

Maintain normothermia-
FAW reduces incidence of
SsI

Intraoperativeirrigation
recommended - CHG

Short durational — Follow
ASHP weight-based dosing

Highly beneficial
HAlc <6.7

Recommended — Strongest
evidence in colorectal
surgery

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

The use of triclosan sutures
represents 1a clinical
evidence

Include preoperative oral
antibiotics in combination
with mechanical bowel
preparations (OA-MBP) as a
safe and effective adjunctive
strategy for reducing the risk
of infection following
colorectal surgery.

Use wound edge protectors

SHEA 2023

For procedures not requiring
hypothermia, maintain
normothermia (temperature >
35.5°C)

Perform intraoperative
antiseptic wound lavage.

Administer antimicrobial
prophylaxis according to
evidence-based standards
and guidelines

Control blood-glucose level
during the immediate
postoperative period for all
patients.

Supplemental oxygen is most
effective when combined
with

additional strategies to
improvetissue oxygenation

Adequate levels of CHG must
be achieved and maintained
on the skin.

Use antiseptic-impregnated
sutures as a strategy to
prevent SSI.

Use a combination of
parenteral and oral
antimicrobial prophylaxis
prior to elective colorectal
surgery

Use impervious plastic
wound protectors for
gastrointestinal and biliary
tract surgery

FOCAL Considerations Outside of NHSN Guidelines

Biofilm - mediated infections exhibit resistance to host defenses and often contribute to an
excessive or inappropriate local inflammatory response. This leads to complement activation
and formation of immune complexes, which in turn lead to tissue injury. Unfortunately, the
incidence of biofilm- associated SSls is likely to increase because of the expanding use of

implanted medical devices.

Surgical Care Bundles have been documented to reduce the risk of SSIs and improve surgical
outcomes, compliance shortcomings have been reported in the literature. These findings
suggest that healthcare institutions are challenged to fully adopt standardized guidelines and
should embrace an implementation science approach to ensure that all surgical patients are
afforded the opportunity to receive the best possible evidence-based interventions to mitigate
the risk of postoperative infection.

The field of dissemination and implementation (D and I) science bridges the gap between

public health, clinical research and evidence-based practice. D and | focuses on what helps
and what hinders the uptake, effective implementation, and sustainability of evidence-based
programs within the clinical practice environment.




Evidence-Based Interventions Class Mechanism of Intervention

Normothermia Less bleeding / preserve immune
function in wound bed / enhanced
wound healing

Perioperative antimicrobial prophylaxis — Tlssue antisepsis / intraoperative
“Weight-Based” conc > MIC% wound pathogens

Glycemic control Preserve granulocytic immune
function / enhance wound healing

Antimicrobial (triclosan) coated sutures Mitigate nidus of wound

(fascia / subcuticular closure) contamination / local tissue
antisepsis / minimize the risk of

biofilm formation

Preadmission CHG shower / cleansing : Skin antisepsis / reduce microbial
skin bioburden

Perioperative skin-prep — 2% CHG / 70% Skin antisepsis / reduce microbial
alcohol skin bioburden

Separate wound closure tray Moderate Mltlgate instrument contamination

Glove change prior to fascia / subcuticular Disrupt cross-contamination across
closure Moderate | tissue planes

35

Evidence-Based Interventions Mechanistic Benefits

Supplemental oxygen — Colorectal Enhanced tissue oxygenation
and immune fuction / host-
metabolic benefits

Moderate
to High

Oral antibiotics / Mechanical bowel prep —
Colorectal

Reduce bioburden (protease-
producing bacteria) within bowel
lumen and brush border surface

1A

Wound edge protector — Colorectal, Moderate | Intraoperative wound antisepsis-

Vascular, OB/GYN minimizing wound contamination
Staphylococcal decolonization — Orthopedic Mitigate S. aureus and MRSA

and CT

Smoking cessation — Orthopedic, Neuro, [ Preserve angiogenesis /reduce
CT - likely all surgical procedures 1A risk of dehiscence / enhance
wound healing

pathogenicity

Intraoperative irrigation of the surgical Mitigate wound contamination
wound with 0.05% chlorhexidine gluconate prior to closure

OR traffic control — minimize door openings Low to |Reduce OR air bioburden
Moderate

36

Moderate
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Abstract

Surgical site infections (SSIs) are probably the most preventable of the health care-
associated infections. Despite the wi international i it of level T
evidence-based guidelines for the prevention of SSIs, such as that of the National
Institute for Clinical Excellence (NICE) in the UK and the surgical care improvement
project (SCIP) of the USA, SSI rates have not measurably fallen. The care bundle
approach is an accepted method of p ing best, evi based 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 bemefit of the WHO ‘Safe Surgery Saves Lives’ checklist.
Recommendations include the need for further research and continuous updating
of guideli ive survei using valid iti 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

Validating the Clinical Efficacy of
Selective Interventions of the
Surgical Care Bundle
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Developing an argument for hundled
interventions to reduce surgical site
infection in colorectal surgery

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

Background. Surgieal site infection (SSI) remains a costly and mabid complication efter coleclomy. The
rimary objective of this study was to investigate whether a group of perioperative care measures
reviously shown to be associated with veduced S5 would have an additeve effect in SSI veduction. If so,
this would support the wse of an *SSI prevention bundle” as a quality improvement intervention.
Methods. Data from 24 hospitals participating in the Michigan Swrgical Quality Collaborative were
included in the study. The main outcome measure was SSI. Hierarchical logistic regression was used to
account for clustering of patients within hospitals.

Results. In total, 4,085 operations fulfilled inclusion criteria for the study (Curvent Procedural
Terminology codes 44140, 44160, 44204, and 44205). A “bundle score” was assigned lo each
operation, based on. the naumber of periaperative care measures followed (appnopriate Surgical Care
Improvement Project-2 antibiotics, postoperative normothennia, oral antibioties with bouel preparation,
Jeviopenative glycemic control, minimally invasive surgery, and short operative duration). There was a
strong stejroise inverse association between bundle score and incidence of SSI. Patients who recetved all 6
bundle elements had riskadjusted SSI vates of 2.0% (95 % confidence interval [CH], 7.9-0.5% ),
whereas patients who veceived only 1 bundle measure had S vates of 17.5% (95% CF 27.1-10.8%).
Conclugion. This mulli-institutional study shous that patients who received all & pevioperalzve care
measures attained a-very low, visk-adfusted SSI vate of 2.0%. These resulls suggest the promise of an SS1
seduction infervention for quality imprrovement; however, prospective veseardh are required to confirm this

finding. (Surgery 2014;133:602-6.)

From the Departments of Surgeny” and Biostat istics,”

Untversity of Mickigan, Ann Asbox, MI

Waits et al. Surgery 2014;155:602

An Effective Bundled Appr

oach Reduces Surgical

Site Infections in a High-Outlier Colorectal Unit

Emre Gorgun, M.D." * Ahmet Rencuzogullari, M.D., ETB.S.!
Volkan Ozben, M.D., ETBS." » Luca Stocchi, M.D." » Thomas Fraser, M.D.>
Cigdem Benlice, M.D." » Tracy Hull, M.D."

1 Department of Colorectl Sargery, Digesve Disease
2 Department o Infections Diseas

3 Depariment o Qulity, Quelity & Pein

Inst

BACKGROUND: Surgical site infections are the most

Instrte, Clevelznd Clini, Cleveland, Ofio

nic, Cleveband, Ohio

itute, Cleveland Clinic, Cleveland, Obio

ced: vere excluded from bai

common hospital- after colorectal
surgery, increasing morbidity, mortality, and hospital
aosts.

OBJECTIVE: The purpose of this study was to investigate
the impact of preventive measures on colorectal surgi
site infection rates in 2 high-vol h

by patient population: ileostomy closure and

‘anorectal and enterocutaneons fistula repair.

MAIN OUTCOME MEASURES: Surgical site infection

oocurring within 30 days of the index operation was

'measured. Surgical site infection-related outcomes after
l f the bundle (bundle February 2014

performs inherent high-risk procedures.

DESIGN: This was a prospective cohort study.
SETTINGS: The study was conducted at a high-volume,
specialized colorectal surpery department.

PATIENTS: The Prospective Surpical Site Infection
Prevention Bundle Project inchuded 14 preoperative,
intraoperative, and paslogerative measures to reduce
surgical site infection occurrence after colorectal surgery.
Surgical site infections within 30 days of the index
‘operation were examined for patients during the I-year
period after the surgical ste ifection prevention bundle
‘was implemented. The data collection and outcomes for
‘this period were compared with the year immediately
before the of| Allof

to February 015) were compared with same period

a year before the implementation of bundle elements
(prebundle February 2013 to February 2014).

RESULTS: Between 2013 and X abdominal
colorectal surgical procedures ormed,
including 986 (43.8%) during the prebundle period
and 1264 (36.2%) after the bundle project. Patient
characteristics and comorbidities were similar in bath
periods. Compliance with preventive measuses ranged
between 75% and 99% during the bundle period.

‘The overall surgical site infection rate decreased

from 11.8% prebundle to 6.6% at the bundle period
(P<0.001). Although a decrease for all types of
surgical site infections was observed after the bundle

‘the patients who underwent elective colorectal surgery
by atotal of 17 surgeons were incnded. The following

Funding/Support: None reporied.
Financial Disclosure: Nore repocted.

reented a1 the meeting of the Sergical Infection Sociey, Paim Beach,
L May I

‘Correspodence: Ence Gorgun, M.D. Department of Cobrecta Sur-
o S ST T

asignilicant reduction was achieved
in the organ-space subgroup (5.3%-1.7%; P < 0.001).
LIMITATION: We were unable o predict the specific

the constifment bundl
to the surgical site infection reduction.
CONCLUSIONS: The prospective Surgical Site
Infection Prevention Bundle Project resulted ina
substantial decline in surgical site infection rates in our
department. Callaborative and enduring efforts among
multiple providers are critical o achieve a sustained
reduction See Video Abstract at http: /links.fww.com/
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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,"
Mastin Kiernan, MPH,* and Charles Edmiston, PhD,* Nottinghan, Leicester, Huddersfeld, and Londn,

UK, and Miluaubee, W1

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
effectiveness of care bundles to veduce SSI among patients undergoing colorectal surgery.

ethods. We performed a systematic review and meta-analysis of randomized controlled trials, quasi-
experimental studies, and cohori studses of care bundles to reduce SSI. The search strategy included
database and cliical trials vegister 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 wsed to assess the quality of all studies. Raw data were used to calculate pooled wlative risk (RR)
estimates using Cochrane Review Manager. The ¥ statistic and funnel plots were performed to identify
publication bias. Sensitivity analysis was carried out to examine the in fluence of individual data sets on

pooled RRs

Results. Sixteen studies were included in the anabysis, with 13 providing sufficient data for a meta-
analysis. Most study bundles included core interventions such as antebiotre administration, appropriate
hair remoual, giycemic control, and normothermia. The SST rate in the bundle group was 7.0% (328/
4,649) compared with 15.1% (585/3,866) in a standard care group. The pooled effect of 13 studies
with a total sample of 8,515 patients shows that surgical care bundles have a clinically important
impact on reducing the risk of SST compared to standard eare with a CT of 0.55 (0.39-0.77;F =.0005)

Conclusion. The systematic review and meta-analysis documents that use of an evidencebased, surgical
ST

care bundie in patients undergoing colorectal surgery significantly reduced the rish of S8

2015;158:66-77.)
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Bundles Prevent Surgical Site Infections After
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Abstract

Introduetion Colorectal surgeries (CRS) have one of the highest rates of surgical ste infectios (SSIs) with raes 15 o >30%.
Prevention “bundks” or scts of evidence-basad interventions are structured ways to improve patient outcomes. The aim sof this
study is to evaluate CRS S8 prevention bundles, bundle componests, and implementation and compliance strategies.

Methods A meta-analysis of studies with pre- and post-mplementation data was conducted to assess the impact of bundles on
SSI raes (saperficial, decp., and organ/space). Subgroup analysis of bund components identified optimal bundle designs.
Results Thinty-five sudics (51,413 patients) were identified and 23 (17557 patients) were included in the metz-analysis. A 51
risk reduction of 40% (p < 0.001) was noted with 4% for superficial SSI (p < 0.001) and 34% for organ'space (p = 0.048).
Bundles with sterile closure trays (58.6 vs 33.1%), MBP with oral antibitics (55.4 vs 31.8%), and pre-closure glove changes
(6.9 vs 28.5%) had significantly greater SSI risk reduction.

Conclusion Bundles can effectively reduce the risk of SSisafier CRS, by fostering a cobesive environment, tandardization, md
roduction in operative variance. If coessfuly and complied with, bundles can becom vital to imp
surgical qualny of care.

2P

Keywords Surgicalsiteinfection - SS1 - Bundle - Colorectal  which ranges from 1.1 to over 30%

1 Gastrointest Surg (2017) 21:1915-1930 [N

Original Research

Using Bundled Interventions to Reduce
Surgical Site Infection After Major
Gynecologic Cancer Surgery

Megan P. Johnson, ps-c, Sharon J. Kim, 24, Carrie L. Langstraat, Mp, Sncha Jain, Mtis, Css88,
Elizabeth B. Habermann, pio, Jean E. Wentink, RN, spti, Pamela L. Grubbs, i, 4PRN,

Sharon A. Nekring, v, s, Amy L. Weaver, s, Michaela E. McGree, bs, Robert R. Cima, ,
Sean C. Dawwdy, v, and Jamie N. Bakkum-Gamez, o

OBJECTIVE: Toimestigate whether implementing  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, owrian cancer without bowel resection, and
ovarian cancer with bowel resection between January
b 5 ‘ﬂlﬂ and December 31,2012, atan xademl( center. A

ive bundle was 6

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% sopropyl akcohol coverage of
incisional area, and cefazolin redosing 34 hours after
incision. New elements initiated were: sterile closing tray

Fovm t Deprtuest of Obstis end Gyseseg, Disision of Gyaealgic
Sy, the Disios of Hlthae Pl and Resarc, hfcie Prozation
and Guinl, the Defarinent of Norving fhe Surgy Reserck Offic te
Disisn o Bimelial Stctitis end Infematic, e tiv Deptoent of
Gearal Sergry, Disiion of Colutal Swvge, Moo Clin, and Mg
Medical Schod, M Clisic Mimesta.

Proceted ot the Americas Collge of Sargons Netional Swgicl Quality
Ingroscncet Pogam Asesl Mg, oy 25-28, 2015 Chicas, Hioic
n s ok Farn R e Cory it of e M ik Rt

e ) G P Translg cadk ideiion o5 m as
Whing Berguist, Pharn, MBA, BCPS, for kv amitoms ik phsrmary
esae andits

and staff glove change for fascia and skin losure, dress-
ing removal at 2448 hours, dismissal with 4% chlorhex-
idine glucorate, and follow-up nursing phone call.
Surgical site infection rates were examined using control
charts, compared between periods using )2 or Fisher
exadt 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 (17%), two deep (0.3%),
and 25 organ or space infections (3.9%). In the interven-
tion period, the overall ate was 2 of 190 (1.1%), with two
organ o space infections (1.1%). Overall,the relative risk
reduction in surgicalsite infection was 82.4% (P=01). The
surgical ste infection relative risk reduction was 77.6%
among ovaran 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 decie 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
26) 1005 (03-1.1)

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.

Obm‘rbimrn‘ 16127113544

Johnson et al. Obstet Gynecol 2016:127:1135-1144
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Prevention of Orthopedic Prosthetic Infections Using
Evidence-Based Surgical Site Infection Care Bundles:
A Narrative Review

Charles E. Edmistan, Jr." and David John Leaper?

Abstract

The number of pr ision total joint (TIR) are expected to increase sub-
stantially with an aging population and increasing prevalence of comorbid conditions. The 30-day re-admission
rate, in all orthopedic specialties, is 5.4% (range, 4.8%-6.0%). A recent publication has documented that the
surgical site infection (SSI) infection rate associated with revision total knee (rTKR. 15.6%) and revision total
hip (-THR, 8.6%) arthroplasties are four to seven times the rate of the primary procedures (2.1%-2.2%). These
erthopedic infections prolong hospital stays, double re-admissions, and increase healtheare costs by a factor
of 300%.
Methods: A se:
the infection risk
included docum
Results: The eviden

ch of PubMed/MEDLINE, EMBASE and the Cochrane Library publications, which reported
r TKR and THR, was undertaken (January 1, 1995 to December 31, 2021). The search also
that lead to improved post-operative outcomes.
the risk of SSI was grouped into pre-operative, peri-
re bundles have existed within other surgical disciplines for
n 20 years, although their use 1y new in peri-operative orthopedic surgical care. Pre-
gluconate (CHG) of
wound irrigation, suture wound closure, and postoperative wound care has been
shown to improve cl
Conciusions: Evidence-based inf
disciplines, The significant post-oper

mical outcomes in all surgical
morbidity, mortality, and healthcare cost, associated with SSIs after

TIR can be reduced by i dence-based pre-op 3 P . and post-op
interventions.
Keywords: comorbid risk; e based tions; d based SSI prevention bundle;

peri-prosthetic infection

ORE THAN 600,000 knee and nearly 300.000 hip re- reach 572,000 primary hip replacements, 348 million pri-

placement procedures are undertaken annually in the  mary knee replacements, 90,000 revision hip replacements,
United States [1—4]. The number of primary and revision total ~and 250,000 revision knee procedures [3]. The reported in-
jointreplacement (TJR) are expected 1o increase by 2030 with  cidence of SSLranges from 0.5% to 8% after both primary and
an aging population and an increasing prevalence of arthritis  revision TIR [4.6,7]. Factors shown to be assoeiated with an
and comorbid conditions [5.6]. The number of TIRs may increased risk include patient demographics. comorbid

Edmiston & Leaper 2022 Surg Infections

PASS_247197-230501
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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,"
Mastin Kiernan, MPH,* and Charles Edmiston, PhD,* Nottinghan, Leicester, Huddersfeld, and Londn,
UK, and Mitwaubee, 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
effectiveness of care bundles to veduce SSI among patients undergoing colorectal surgery.

ethods. We performed a sysiematic review and meta-analysis of randomized conirolled trials, quasi-
experimental studies, and cohori studses of care bundles to reduce SSI. The search strategy included
database and cliical trials vegister 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 calculate pooled relative risk (RR)
estimates using Cochrane Review Manager. The I statistic and funnel plots were performed to identify
publication bias. Sensitivity analysis was carried out to examine the in fluence of individual data sets on
fooled RRs
Results. Sixteen studies were included in the anabysis, with 13 providing sufficient data for a meta-
analysis. Most study bundles included core interventions such as antebiotre administration, appropriate
hair remoual, giycemic control, and normothermia. The SST rate in the bundle group was 7.0% (328/
4,649) compared with 15.1% (585/3,866) in a standard care group. The pooled effect of 13 studies
with a total sample of 8,515 patients shows that surgical care bundles have a clinically important
impact on reducing the risk of SST compared to standard eare with a CT of 0.55 (0.39-0.77;F =.0005)
Conclusion. The systematic review and meta-analysis documents that use of an evidencebased, surgical
care bundle in palients undergoing colovectal surgeny significantly reduced the risk of SSI. (Surgery
2015;138:66-77.)

From the Schoal of Health Scienaes” University of Nottingham, Nottingham; Faculty of Health and Life
Sciences,? De Monifori University, Leicester; Institule of Skin Inlegrity and Infection Prevention,” University of
Huddersfield, Huddevsfield; Richan] Wells Research Centre” University of West Landon, Landon, UK; and
Department of Surgery,* Medical College of Wisconsin, Milwaukee, WI
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What Is The Cumulative Evidence That Surgical

Bundles Prevent Surgical Site Infections After
Colorectal Surgery: Meta-analysis and Systematic Review

Aleksander Zywot' « Christine .M. Lau"+ H. Stephen Fletcher" - Subroto Paul"
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Abstract

Introduction Colorectal surgeries (CRS) have one of the highest rates of surgical ste infections (SS1s) with raes 13 to >30%.
Prevention “bundks” or scts of evidence-basad interventions are structured ways to improve patient outcomes. The aim sof this
study is to evaluate CRS S8 prevention bundles, bundle componests, and implementation and compliance strategies.

Methods A meta-analysis of studies with pre- and post-mplementation data was conducted to assess the impact of bundles on
S8 rats (superficial, deep. and organ/space). Subgroup analysis of bundle compooents identified optimal bundle desigs.
Results Thinty-five sudics (51,413 patients) were identified and 23 (17557 patients) were included in the metz-analysis. A 51
risk reduction of 40% (p < 0.001) was noted with 4% for superficial SSI (p < 0.001) and 34% for organ'space (p = 0.048).
Bundles with sterke closure trays (38.6 vs 33.1%), MBP with oral antibiotics (354 vs 31.8%), and pee-closure glove changes
(6.9 vs 28.5%) had significantly greater SSI risk rduction.

Conclusion Bundles can effectively reduce the risk of SSlsafier CRS, by fostering a cobesive environment, Sandardization, and
roduction I operative variance. If implemented saccessfully and complied with, bundles can become vital o improving patients”
surgical quality of care.

Keywords Suepicalsiteinfection -SSI - Bundle - Colorectal  which ranges fom 151 to over 30%.™ In 2014, the Joint

J Gastrointest Surg (2017) 21:1915-1930

Care Bundles Reduce the Risk of SSIs?

The Impact of Care Bundles on the Incidence of
Surgical Site Infections: A Systematic Review
P e, A, W, B RO O Pt Y e, P, PO NS, T, X e S P

o Ousy, 10, AN, FHEA, Clgr MO s Bachiern, P30, M, B Tom O G, (40, MSc Ad s,
76 D . B, iy N, AT, RGN st Zens Mawr, P M, FFNMRCES P D, O Fes Live Mamaprmt, RGN

Figure 2. FOREST PLOT OF CARE BUNDLE VERSUS USUAL CARE AND 0DDS RATIO OF SURGICAL SITE INFECTION
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et al. The Impact of Care Bundles on the Incidence of Surgical Site Infections: A Systematic
Review. Adv Skin Wound Care 2022;35:386-93
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Is There An Ideal Surgical Care Bundle For Selective Surgical Procedures?

Implementation of a Wisconsin Division of
Public Health Surgical Site Infection Prevention
Champion Initiative

Gwen Borlaug, MPH, CIC, FAPIC; Charles E. Edmiston, Jr, PhD, CIC, FIDSA, FSHEA, FAPIC

ABSTRACT

Approximately 900 surgical site infections (SSls) were reported to the Wisconsin Division of Public Health annu-
ally from 2013 to 2015, representing the most prevalent reported health care-associated infection in the state.
Personnel at the Wisconsin Division of Public Health launched an SSI prevention initiative in May 2015 using a
surgical care champion to provide surgical team peer-to-peer guidance through voluntary, nonregulatory, fee-
exempt onsite visits that included presentations regarding the evidence-based surgical care bundle, tours of the
OR and central processing areas, and one-on-one discussions with surgeons. The surgical care champion visited 10
facilities from August to December 2015, and at those facilities, SSIs decreased from 83 in 2015 to 47 in 2016 and
the overall SSI standardized infection ratio decreased by 45% from 1.61 to 0.88 (P = .002), suggesting a statewide
SSI prevention champion model can help lead to improved patient outcomes.

Key words: surgical champion, surgical care bundle, SSI prevention, peer collaboration, evidence-based practice.

Borlaug G, Edmiston CE Jr. Implementation of a Wisconsin Division of Public Health Surgical Site
Infection Prevention Champion Initiative. AORN J. 2018;107:570-578.

Building an Effective Surgical Care Bundle

Baseline Evidence-Based Interventions —

Designated High-1A*

* Normothermia— 1A
Perioperative antimicrobial prophylaxis — Weight-based — 1A
Antimicrobial (triclosan) coated sutures (fascia / subcuticular closure) — 1A
Preadmission CHG shower/cleansing — Standardized regimen — 1A
Perioperative antisepsis — 2% CHG/ 70% alcohol — 1A
Glycemic control — 1A -
Separate wound closure tray — Moderate TG G e
Glove change prior to fascia/subcuticular closure — Moderate [ttt AN
Smoklng CeSSat|0n _ ngh and the Society of American Gastrointestinal and

Endoscopic Surgeons

Inclusive Evidence-Based Intervention for
Consideration in 2019*
Supplemental oxygen — Colorectal — 1A
Oral antibiotics / Mechanical bowel prep — Colorectal — 1A
Wound edge protector — Colorectal — 1A
Staphylococcal decolonization — Orthopedic / CT - 1A
Irrigation with 0.05% CHG - Moderate
OR traffic control — Device-related procedures — Low

* Published level of evidence
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Gilooly et al Implementation Science  {2019) 1447
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Barriers and facilitators to the successful
development, implementation and
evaluation of care bundles in acute care in
hospital: a scoping review

D. Gilhooly"®, 5. A Green™, € MecCann', N. Black’ and 5. R Moonesinghe**

Chek for
pdales

Abstract

Background: Care bundles are small sets of evidence-based recommendations, designed to support the
implementation of evidence-based best clinical practice. However, there is variation in the design and implementation of
care bundles, which may impact on the fidelity of delivery and subsequently their dlinical effectiveness.

Methads: A scoping review was cariied out using the Arksey and O'Malley ramework to identfy the literature reporting
on the design, implementation and evaluation of care bundles. The Embase, INAHL, Cochrane and Ovid MEDLINE
databases were searched for manuscripts published between 2001 and November 2017; hand-searching of references
and ditations was also undertaken. Data were initially assessed using a quality assessment tool, the Downs and Black
checkist, prior 1o further analysis and narrative synthesis. Implementation strategies were dassified using the Expert
Recommendations for Implementing Change ERIC) criteria

Results: Twenty-eight thousand six hundred ninety-two publications were screened and 348 articles retrieved in full text.
Ninety-nine peer-teviewed quantitative publications were included for data extraction. These consisted of one
randomised crossover trial, one randomised cluster trial, one case-control study, 20 prospective cohort studies and 76
non-parallel cohort studies. Twenty-three percent of studies were dassified as poor based on Downs and Black checklist
and reporting of implementation strategies lacked structure

Negative associations were found between the number of elements in a bundle and compliance Spearman’s e =-0.
47, non-paraliel cohort and — 065, prospeciive cohort studies), and between the complexity of elements and compliance
(p < 01001, chi-squared = 23.05). Implementation strategies associated with improved compliance included evaluative and
Iterative approaches, development of stakeholder relationships and education and training strategles

Condusion: Care bundles with a small number of simple elements have better compliance rates. Standardised reporting
of implementation strategies may help to implement care bundles into clinical practice with high fidelity.

Trial Registration: This review was registered on the PROSPERO databaser CRD 42015029963 in December 2015

Keywords: Care bundles, Evidence-based care, Implementation, Quality improvernent, Improverment science, Heafthcare
improvement, Evaluation, Intervention design

47

The Vulnerability of the

Surgical Care Strategy:
More Is Better, Right — O

|Is Compliance Better?

The investigators evaluated 99
peer-reviewed clinical studies and
found a significant inverse
(negative) association between the
number of evidence-based
interventions and compliance to a
surgical care bundle p<0.02).

Gilhooly D, et al. Implementation Science 2019;14:47

) Normothermia
Welgl!l-_ha_sed Glycemic
Antibiotic Control
Prophylaxis
Mechanical .
Bowel Prep + T;Ilt':':::san
Oral Antibiotics res
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Decolonization

Patient Centric Staphylococca P Ll
. *a
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Strategies to prevent surgical site infections in acute-care hospitals:
2022 Update
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Abstract and purpose
The intent of this d is to hig

hlight practical

in a concise format designed to assist acute-care hospitals in imple-

‘menting and prioritizing their surgical site infection (SSI) prevention efforts. This document updates the Strategies to Prevent Surgical Site
Infe Acute C 2014 Th s

of,

y
the Infe T fA (IDSA), the A

fo Infection Controland E ¢ (APIC), the A

Hospital d The Joint C: with

major contributions from representatives of a number of organizations and societies with content expertise.

(Received 20 March 2023; accepted 21 March 2023)

Summary of major changes

This section lists major changes from the Strategies fo Prevent
Surgical Site Infections in Acute Care Hospitals: 2014 Update,

including recommendations that have been added, removed, or
altered. Recommendations are categorized as essential practices
that should be adopted by all acute-care hospitals (in 2014 these
were “basic practices,” renamed to highlight their importance as
a foundation fo hospitals’ healthcare-associated infetion (HAD)

tions hospitals when
SS1s are not controlled ater implementation of ssential practces
(in 2014 these were called “special approaches”). See Table 1 for

Aubor for cormespondence: Michsel S Calderwood, MD, MPHL michaels
caderwoodishicheodkarg
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a complete summary of recommendations contained in this
document.

Essential practices

« Modified
At b st o guidelines to emphasize that
antimicrobial prophylaxis should be discontinued at the time
of surgical closure in the operating room.

« The use of parenteral and oral antibiotics prior to elective colo-
rectal surgery is now considered an essential practice. This
recommendation was included in the 2014 document but was
a subbullet recommendation. This recommendation was
clevated t0 its own recommendation for increased emphasis.

« Reclassified decolonization of surgical patients with an anti-
staphylococcal agent for cardiothoracic and orthopedic proce-
dures from an Additional Approach to an Essential Practice.

« The use of vaginal preparation with an antiseptic solution prior
10 cesarean delivery and hysterectomy was added as an essential
practice

temscfthe

49

CLINICAL PRACTICE GUIDELINES

Clinical Practice Guidelines for Enhanced
Recovery After Colon and Rectal Surgery From the
American Society of Colon and Rectal Surgeons
and the Society of American Gastrointestinal and

Endoscopic Surgeons
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be American Socicty of Colon and Rectal
I Surgeons (ASCRS) and the Society of American
Gastrointestinal  and  Endoscoplc  Surgeons
(SAGES) are dedicated to ensuring high-quality innova
tive patient care for surgical patients by advancing the
science, prevention, and management of disorders and dis
eases of the colon, rectum, and anus as well as advancing
minimally invasive surgery. The ASCRS and SAGES soci
ety members involved in the creation of these guidelines
were chosen because they have demonstrated expertise
in the specialty of colon and rectal surgery and enhanced
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recovery. This consensus document was created to lead
international efforts in defining quality care for conditions
related to the colon, rectum, and anus and develop dinical
practice guidelines based on the best avallable evidence.
Although not proscriptive, these guidelines provide infor
mation based on which decisions can be made and do not
dictate a specific form of treatment. These guidelines are
intended for use by all practitioners, bealth care work:
ers, and patients who desire information on the manage-
ment of the conditions addressed by the topics covered in
these guidelines. These guidelines should not be deemed
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Strategies to prevent surgical site infections in acute-care hospitals:

2022 Update
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Abstract and purpose
The intent of this is to highlight practical

3 concise format designed to assist acute-care hospitals in imple-

menting and prioritiing heirsurgicl st nfection (SS1) preventon effors This document updates the vmqm to Prevent Surgical Site

o Itis the prody led by SHEA, the Inf Di
!

Infection Control and (APIC), the

yof Amcrica (DS fie Aot
tal The . with

‘major contributions from representatives of 2 number of organizations and societies with content expertise.

(Received 20 March 2023; accepted 21 March 2023)

Summary of major changes

This section lists major changes from the Strategies fo Prevent
Surgical Site Infections in Acute Care Hospitals: 2014 Update,!
including recommendations that have been added, removed, or
altered. Recommendations are categorized as essential practices
that should be adopted by all acute-care hospitals (in 2014 these
were “basic practices,” renamed o highlight their importance as
a foundation for hospitals’ healthcare-associated infection (HAI)

eed for use in locations and/or populations within hospitals when
SSls are not controlled after implementation of essential practices
(in 2014 these were called “special approaches”). See Table 1 for

Michael S Calderwood, MD, MPIL michacls
ciderwootihtcheoskors.

“Autbors o equal contrbusion.

Senior aushor,

(Cte this arice: Caderwood S, Anderson D] Bestal DW, et . Sirstgis 10
prevent surgcal skt infecions i acule-care hospiale 2022 Upde. Infet Comird
Horp Epidemiol 2023, do: 10.017/ice 202367

a complete summary of recommendations contained in this
document.

Essential practices

« Modified d
ok b ot s guideins to cmphasa that
antimicrobial prophylaxis should be discontinued at the time
of surgica dosure i the aperaing room.

« The use of parenteral and oral antibiotics prior to elective colo-

i pro
dures from an Additional Approach to an Essential Practice.

« The use of vaginal preparation with an antiscptic solution prior
10 cesarean delivery and hysterectomy was added as an essential
practice.

to identify gaps, improve performance, measure compliance, assess
impacts of interventions, and provide feedback.”'®

2. Consider use of negative-pressure dressings in patients who may benefit.

(Quality of Evidence: MODERATE)

a.  Negative-pressure dressings placed over closcd

cisions are thought to

work by reducing fluid accumulation in the wound. Recent systematic
reviews have demonstrated a significant reduction in SSI with their

o 217219

b.  These dressings have been particularly noted to reduce SSIs in

patients who have undergone abdominal surgery™
although not all studics have shown benefit’>* and

arthroplasty. ™

220221 gnd joint

some indicate benefit only in a subset of procedures such as revision

arthroplasty.”*

e Guidance is lacking regarding which patients most benefit from the use
of negative-pres sure dressings, with some evidence that the benefit
increases with age and body mass index.”>*

d.  Negative-pressure dressings scem most successful at reducing
superficial 515,226 but some risk of blistering has been observed 222
These blisters could lead to breaks in the skin that might increase risk

of infection.

e Itis important to assess the ability of the patient to manage a negative-
pressure dressing. particularly if used in the ambulatory setting.
. C studics of negative-p dressings are needed.
3. Observe and review practices in the preoperative clinic, postanesthesia care
unit, surgical intensive care unit, and/or surgical ward. (Quality of evidence:
MODERATE)
a.  Perform direct observation audits of hand-hygiene practices among all
HCP with direct patient contact.213
b. Evaluate wound carc practices.?27
c.  Perform dircct observation audits of environmental cleaning practices.
d.  Provide feedback and review infection control measures with HCP in

these perioperative care settings.

4. Use antiseptic-impregnated sutures as a strategy to prevent SSL (Quality of

evidence: MODERATE)

a.  Human volunteer studics involving forcign bodies have demonstrated
that the presence of surgical sutures decreases the inoculum required to
cause an SSI from 10° to 107 organisms

Calderwood MS, et al Infect Control Hosp Epidemiol 2023 May;44(5):695-720
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“The Mother of all Surgical Care
Bundles”

A Good Idea Can Only Get Better
e
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Enhanced Recovery After Surgery
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CRATIVE MANAGEMENT

One-year results from the first US-based enhanced [ R —
recovery after cardiac surgery (ERAS Cardiac) program

Judson B. Williams, MD, MHS.*” Gina McCennell, RN." J. Erin Allender, Pharmb.*

Paricis Woltz, PhD, RN," Kathy Kame. MS, RN, Peter K. Smith, MD," Dariel T. Engelm
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*Diabetes Optimization
*Universal HbA1C
*Preop Optimization Clinic
*Standardized Labs
*MRSA Screening
sImmunonutrition
eImpact BID x 5 days
+Skin decontamination
*CHG Shower
*Mechanical Bowel Prep
*SUPREP split dose
+Oral Antibiotics
*Neomycin 1g
=Metronidazole 500mg
*Carbohydrate Loading
*Ensure Pre-Surgery
*NPO
*Continue clears

Marc Singer, MD, FACS, FASCRS - Loyola University Medical Center, Chicago, IL

Part 3
Surgical Stewardship (Champion)
— How Does That Happen?




What Are The Major Barriers to
Impreving Surgical Patient Outcome

» Poor compliance — Complacency
Skink ——| e ' (laxity) and lack of documentation
Lack of shared goals and priorities
SUDCHIANEOUSIE| Poor communication — systemic
et disconnect
Deep Soft Less than robust i_nstitutional
Tissue commitment — Failure to

(fascia & standardized evidence-based
muscle initiative across the institution

“When They Say It's Never About
the Money — It's Always About The
Money”

Defining Surgical Stewardship

Surgical Stewardship is focused upon the optimization of the patient's
outcomes. This can be achieved through the adoption of a culture where
optimal perioperative care and evidence-based practices are utilized —
every day, everywhere, by everyone.

He [l ' il

Advocacy Education Implementing Measure Publish
Advocate for Develop innovative Best / ideal Results & Share your results
improvement education that will practices outcomes Publish your results
Provide drive change Evidenced-based

reassurance practice

National /

International
guidelines
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D&l bridges the gap between

News & Analysis

Medical News & Perspectives

It Takes an Average of 17 Years for Evidence to Change Practice—
the Burgeoning Field of Implementation Science Seeks to Speed Things Up

Rita Rubin, MA

olorectal cancer screening with an at.

home stool test is more convenient

than with a colonascopy. but an ab-

normal result on the former still requires
afollow-up with the latter.

However. studies have shown that in

safety-net

Chasm might be a better word 1o de-
scribe the gap between h and prac

But her “light bulb moment” came af-

tice. A frequently cited estimate puts that
£3p at 17 years on average. and even then.
only 1in 5 evidence-based interventions
make it to routine clinical practice.

ter by sui-
cide with a firearm and the birth of her son,
Beidas recalled inan interview. She was sur.
prised that her child’s pediatrician never
asked whether she had afirearmin her home:

half of patients with an abnormal at-home

vary greatly in terms of their complexity.”
Chambers in an interview.

a follow-up colo
Medical New. e  noscopy within a
year, University of

“Some interventions may be easier to
administer”
In historically marginalized popula.

and, if so.
American Academy of Pediatrics recom.
mended that pediatricians do so.

Her personal experience led Beidas to
become the principal investigator for the
ASPIRE trial, which stands for Adolescent

4 ™

gist Rachel
Issaka. MD. MAS. noted in an interview
with JAMA.

Issaka, not would like to

tions,

even more yawning. said general internist
Nathalie Moise, MD. MS, director of imple-

goal.
she needed to find out why people were

versity's Ce ardiovascu.
tar Health.

skipping their follow-up and
and,

possibly, save their life.
Soshe tumed o the relatively new field
of implementation science.

forwhom
and for where and for what disease and close
that 17-year gap.” Moise told JAMA.

Put simply. science is
really trying

. PhD, was

cal Encounters.
The aim of the trial is to determine
the most effective way to implement a
National Institute of Mental Health-funded,
evidence-based firearm storage program in
pediatric primary care. Pediatricians are
supposed to deliver the program, which is
endorsed by the American Academy of
Pediatrics, during well-child visits. Families
receive counseling about preventing chil
dren from handling firearms without a par

weknow and what we do-” Issaka explained.
Or. as the National Cancer Institute's David
Chambers. DPhil, described his field., “imple-
mentation science is about bringing the best
possible care to everyone=™

puzzled when she saw children with anxi.
ety who weren't receiving the standard
treatment of cogr therapy.

ent's and are offered a free
cable lock for safe storage.
ASPIRE is just one example of how

“Why aren't clinicians in the community
using evidence-based practices?”

science has
ing steadily in recent years, said Beidas,
chair of the Department of Medical Social

JAMA  Pubished online Apeil 52023

Rubin, R. JAMA.COM — Online April 5, 2023

“Knowing what
to do, does not
ensure, doing

what we know,”

DISSEMINATION AND CLINICAL IMPLEMENTATION

SCIENCE (D&l)

public health, clinical
research, and everyday

approaches,

such as behavior

D&l explores new
and innovative

D&l focuses on the social
and behavioral aspects of
moving discoveries from

D&l focuses on what helps
and what hinders the uptake,
effective implementation, and

practice by providing a
knowledge base about how
health information,
interventions, and new clinical
practices and policies are
translated for public health
and health care service in
specific settings

Gilmartin H, Hessels A, et al. Dissemination and implementation science for infection prevention: A primer. AlIC 47 (2019) 688-692

an experimental
environment into
widespread everyday
practice

sustainability of evidence-
based programs in clinical
practice

change,
engaging
leaders, and
adapting culture
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Effectiveness versus Uptake:
The Challenges of Implementing Evidence-Based
Strategies to Reduce Surgical Site Infection
in Patients with Colon Surgeries

PREMIER STUDY:

EFFECTIVENESS VS UPTAKE: THE CHALLENGES OF IMPLEMENTING
EVIDENCE-BASED STRATEGIES TO REDUCE SURGICAL SITE INFECTION IN
PATIENTS WITH COLON SURGERIES

from G Abbreviation Where published”
Administering a weight-dependent dose of preoperative intravenous (IV) IV antibiotics WHO,ACS, CDC
antimicrobial agents
Using triclosan-coated sutures at the deep layer, organ layer, and superficial layer Triclosan sutures WHO, ACS, CDC
Controlling a patient's blood glucose at or below 200 mg/dl perioperatively Blood glucose WHO, ACS, CDC
Maintaining the patient's body temperature above 36.5 degrees Celsius once under Body temp ACS, CDC

care

Placing the patient on oxygen beginning in the preoperative period until at least 2 Oxygenation WHO, ACS, CDC
hours after waking in the post-operative period (delivered with nasal cannula at a
minimum of 3 L/min)

Application of a topical skin antiseptic: 2% CHG/70% Isopropyl alcohol (ChloraPrep); Skin prep WHO, ACS, CDC

or 4% Aqueous CHG (generic); or Aqueous povidone iodine (generic); or 74%
Isopropyl alcohol/iodine povacrylex (Duraprep) or Para-chloro-meta-xylenol (PCMX)

Ordering mechanical bowel prep and oral antibiotics before surgery MBP + oral ATBs WHO, ACS

Camperlengo L, Spencer M, Graves P, Danker W, Edmiston CE Jr. Effectiveness versus Uptake: The Challenges of Implementing
Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon Surgeries. Surg Infect 2023 May;24(4):382-389

RESULTS: COMPONENTS OBSERVED | AcRCOMINANT THEME:
“l interviewed the surgeon regarding that
question, whether the patient was put on
Element Met oxygen from three hours up until at least
two hours after waking in post-up. Lots of
v i
Total | Skin Antiiotic Triclosan | Blood | Body |Orderpre-| Oxygen Zr::;e;hgosu{r?:f Ziﬁfie?ﬁn?,‘i!ié';‘ih out
number | Prep Sutures | gucose | temp | op MBP+ ioformation s Buko, t Feoks ke iy pot
Il docui ted and that" f th
Of Oral ATBS ::allez;e’:f:ate w:r;re haa\fir?; ?igoht nzw. =
observed | n : ] n n n n — Site 2 Study Coordinator
cases | () (o) | (o | (o) | (6 | (%)
(%)
DOMINANT THEME:
39 [ 305 176 | 263 4 m 3
i LACK OF DOCUMENTATION
Steone | 309 oo | (w5 | ) | ) |29 | o2 | 9
“Finding the mechanical bowel prep. To do
Stetwo | 277 6 | 27 m W3 m 18 61 that, we checked the operative note while
we're looking at it for other elements. If it's
(%56 (100 (1o0) | (&77) | (617 | (6] 20 not there - and it usually isn't - then we look
for a medication order. And then we look in
Sitethree) 262 %1 B3 m B 0 18 m the pre-op paperwork and the nursing
(996)| (%6.6) | (809) | \187) | (129 | (69 (Gy notes to see if it was documented there. No
— matter what happens, this especially feels
Aggregate 5 856 835 650 555 ITE) T 20 like a point that we could bring to our
quality improvement people and say that
Sum (%98)| (973) l75-8] (649) | (526) | (184) (93) we need to be documenting this better.”
-Study Coordinator Site 2
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Prospective Observational Study of Seven
Guideline Practices in Planned Colon Surgeries

s | Genetuel | Genenheitd

Skin Prep 856 99.8
IV Antibiotics 835 973
Triclosan Sutures 650 75.8
Blood Glucose 555 64.9
Body Temperature 443 516
Mechanical Bowel Prep + Oral Antibiotics 158 184
Oxygenation 80 93
Total of observed cases 858

(Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness vs Uptake: The Challenges of Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon
Surgeries. Surgical infections. 2023 (Accepled).

61
Focusing Upon Implementing All Guideline Element
% Element | Guideline Recommendation Implementation Strategies
Met
Policy/protocol should include + Include documentation of perioperative
documentation of: glycemic control into the Electronic Medical
*  Implement perioperative Record (EMR)
Blood 64.9 glycemic control and blood + Conduct education campaign with surgeons,
Glucose glucose target levels of <200 PA, NP's, and staff
mg/dlin diabetic and non- + Conduct a quality assessment of a cohort of
diabetic surgical patients. surgical procedures to determine current
compliance with practice issues
+ Conduct focused education for outliers
Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness vs Uplake: The Challenges of Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon
Surgeries Surgicalinfections. 2023 (Accepted)
62
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Focusing Upon Implementing All Guideline Elements

% Element | Guideline Implementation Strategies
Met Recommendation

Standardize use of temperature measurement

devices
Policy/protocol includes +  Use facility approved warming devices
cumentation of: preoperatively, infraoperatively, and in the post
Body 516 do tation of ively, i ively, and in the
Temperature ’ + Body temperature anesthesia care unit
"geasu::f"eé“ should be +  Use warmed fluids intra-operatively
S af] a‘ e . ‘ o Apply hats and booties preoperatively
+ Maintain perioperative ) : o
normothermia at >36.0¢  ® Conduct education campaign on normothermia with
or 36.5¢ preop staff, anesthesia, and PACU

+ Include documentation of body temperature into
the Electronic Medical Record (EMR)

+ Monitor engineering controls to maintain the
operating room temperature within recommended
parameters

Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness vs Uplake: The Challenges of Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon
Surgeries Surgical infections. 2023 (Accepted).

63
w % Element Guideline Recommendation Implementation Strategies
Policy/protocol includes: Develop standardized order sets within the
+ Preoperative oral antibiotics in EMR
. °°mb|'"a"°" wllith m‘?g::’r‘;lc;;’) + Review the process for patient education to
bowel preparations (OA- as - :

- A (=] form the bowel prep prior to surge!
Antibiotics + 184 a safe and effective adjunctive pe P . PP b
Mechanical strategy for reducing the risk of ~ ®  Conduct an observational study of a cohort of
Bowel Prep infection following colorectal surgical procedures to determine the

surgery. preaperative oral antibiotics in combination

+ Current peer-reviewed evidence with mechanical bowel preparations.

indicates that OA-MBP should be e Conduct education campaign with surgeons,

part of a comprehensive PA, NP’s, and nursing

colorectal surgical care bundle. .

9 + Document in the EMR that MBP + oral ATBs
be given/taken prior to surgery

Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness vs Uptake: The Challenges of implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon
Surgeries. Surgical infections. 2023 (Accepted)

1. ChenMetal.Ct i Antibiotics Medwamca\ Euwel Preparation and mm\rmmumunefalhﬂrmm:ﬂsumlsm \nlsobmmerﬂedmmu«lalwr;ew A Meta-Analysis
of Randomized Controlled Clinical Trials. Dis CuIm.Rmum an 2016;59(1):70-78. 2. Keenan JE. an tsavings. JAMA Surg.
Oct 2014;145(10):1045-52. 3. Kiran RP, et al. Combined preoperative memamml bowel preparation with oral antibiotics sig it and ilews after colorectal surgery. Ann Surg. Sep 2015;262(3):416-25; discussion
423-5. 4. Tanner | etal. reduce the risk of surgical undergoing colorectal surgery? A systemiatic review and cohort meta-analysis of 8,515 patients. Surgery. 2015 158(1)66-77.5. Wa\LsSA,elal Developing an
argument for bundled interventions to reduce surgical site infection in mlorectalsurgw Surgery. 2014;155(4):602-606. 6. Edmiston C, et al. The i ‘Health Services, Division of Pubfic Health the Prevention of

gic fections: An Evidence- 2017.
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Focusing Upon Implementing All Guideline Elements

W Guideline Recommendation Implementation Strategies

* Oxygen supplementation (80% + Assess current institutional policies on

Fi02) during the perioperative supplemental oxygenation after general
period has been documented to  anesthesia and revise if necessary
. ’ed}‘ce the risk °f SSlin + Conduct a quality assessment of a cohort of
Oxygenation 9.3 patients undergoing colorectal surgical procedures to determine current
surgeries is controversial.? compliance
* Documentation of administration « Conduct staff training (If compliance is low)
supplemental oxygen (80% with anesthesia, PACU, and receiving
FiO2) after surgery performed nursing units.
under general anesthesia. + Include documentation of supplemental
(ACS) oxygenation into the Electronic Medical
Record (EMR)

+ Camperlengo L, Spencer M, Graves P, Danker W, Edmiston C. Effectiveness vs Uptake: The Challenges of Implementing Evidence-Based Strategies to Reduce Surgical Site Infection in Patients with Colon
Surgeries. Surgical infections. 2023 (Accepted).

1. BeldaFJ, Aguilera L, Garcia de la Asuncion J, et al. Supplemental perioperative oxygen and the risk of surgical wound infection: a randomized controlled trial. JAMA. Oct 26, 2005;294(16):2035-42.
2. Greif R, Akca O, Hom EP, Kurz A, Sessler DI, Outcomes Research G. Supplemental perioperative oxygen to reduce the incidence of surgical-wound infection. N Engl J Med. Jan 20,
2000,342(3):161-7.
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A Collegial Partnership in an Evidence-Based Space to
Improve Patient Outcomes

Share the evidence

supporting the
ENGAGE benefits of innovative

technology —

publications,
seminars, etc.

Begin the dialogue — How
can we compliment
each other?

EVALUATE
EDUCATE

Regularly assess for

performance measures EXECUTE Design an intervention
and unintended “toolkit” targeted at
consequences barriers, standardization,
independent checks,
reminders, and
learning from mistakes

Pronovost PJ, et al. BMJ. 2008;337:963-965
Anderson DJ, et al, Infect Control Hosp Epidemiol. 2014;35:605-627
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In Conclusion — What Have We LLearned From Our Efforts to Improve
Surgical Patient Outcomes Using Evidence-Based Practice?

The efficacy of an evidence-based strategy to reduce the risk of SSI
requires institutional compliance (quality) in which all healthcare
professionals are engaged in the process and clear documentation of
effort.

The institution must have sufficient “skin in the game.”

All co-morbid pre, intra and postoperative risk must be considered
when developing an effective mitigation strategy

The cost of mitigation is always minuscule compared to the human
and fiscal cost of a surgical site infection — In the case of wound
closure: > 31 RCT/MA documented triclosan (coated/impregnated)
sutures as an effective 1A evidence-based risk-reduction strategy

Poor Compliance Goes Hand-in-Hand With Insufficient
Institutional Commitment

Remember - Regardless of What Kind Of
Skin You Might Have In The Game -
The Patients Are Not There For Us — We
Should Always Be There For The Patients




‘\ ,
Thank You
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