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DIsclaimer — Caveat
“I DON'T HAVE ALL OF THE ANSWERS”

Surgical Site Infections Often Represent a
Complex and Multifactorial Process - the
Mechanistic Etiology or the Search for
Resolution May be Quite Elusive — Therefore,
Risk Reduction is an Evolutionary Process



“Every operation is an
- experiment in bacteriology”

Lord Moynihan

Br J Surgery 1920;8:27-35

“It’s all about the surgical wound”

“....all surgical wounds are contaminated to some degree at
closure — the primary determinant of whether the contamination
is established as a clinical infection is host (wound) defense”
Belda et al., JAMA 2005;,294:2035-2042
Wiley AM, et al. Clin Orthop Relat Res 1979;139:150-155
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JAMA Surgery | Original Investigation R I S k St r at I f I C at I O n
Risk Stratification for Surgical Site Infections in Colon Cancer Patient who smoked (7.4% vs 4.8%:
Ramzi Amri, MD, PhD; Anne M. Dinaux, BSc; Hiroko Kunitake, MD; Liliana G. Bordeianou, MD; David L. Berger, MD p - 0. 04)
) Patients who abused alcohol (10.6% vs
Invited Commentary
IMPORTANCE Surgical site infactions (5Sls) feature prominently in surgical quality page 690 5.7% , P= 0. 04)
improvement and pay-for-performance measures. Multiple_approa[hes are used to prevent Pat | ents w | t h ty p e 2 d | ab et | CS ( 8 . 8% VAS
or reduce S5ls, prompted by the heavy toll they take on patients and health care budgets.
Surgery for colon cancer is not an exception. 5.5% ; p - 0. 04 6)
OBJECTIVE To identify a risk stratification score based on baseline and operative O b ese p at | ents (11 . 7% VS 4 . 0%1 P< o- 00 1)
charactefsic. Surgical site infection rates higher when
DESIGN, SETTING, AND PARTICIPANTS Thisretrospective cohort stL_de included all patients 0 p erat | ve d urat | on | on g ert h an 140
treated surgically for colon cancer at Massachusetts General Hospital from 2004 through :
2014(n = 1481 minutes (7.5% vs 5.0%; p=0.05)
MAIN OUTCOMES AND MEASURES Theincidence of S5l stratified over baseline and
perioperative factors was compared and compounded in a risk score. These risk factors were also associated with an
RESULTS Among the 1481 participants, 90 (6.1%) had SS1. Median (IQR) age was 66.9 increase in SSl rates as a compounded score
(55.9-78.1) years. Surgical site infection rates were significantly higher among people who ( P<0.00 1)
smoked (7.4% vs 4.8%; P = .04), peaple who abused alcohol (10.6% vs 5.7%; P = .04), : ;
people with type 2 diabetics (8.8% vs 5.5%; P = .046), and obese patients (11.7% vs 4.0%;
P < .001). Surgical site infection rates were also higher among patients with an operation i i -
duration longer than 140 minutes (7.5% vs 5.0%:; P = .05) and in nonlaparoscopic approaches P atients wit h 1 or feW erris k fac tors
(clinically significant only, 6.7% vs 41%; P = .07). These risk factors were also assodiated with ( n=42 7) - SSl rate of 2.3%
anincrease in S5 rates as a compounded score (P < .001). Patients with 1 or fewer risk factors P . . h 2 . k f - 4 4 5 SS|
(n = 427) had an S| rate of 2.3%, equivalent to a relative risk of 0.4 (95% Cl, 0.16-0.57; atients wit risk factors (n = ) -
P < .001); patients with 2 risk factors (n = 445) had a 5.2% SSI rate (relative risk, 0.78; 95% rate 5.2%
Cl,0.49-1.22; P = .27); patients with 3 factors (n = 384) had a 7.8% SSl rate (relative risk, 1.38; . .
95% C1. 0.91-211; P = 13); and patients with 4 or more risk factors (n = 198) had a 13.6% S5l Patients with 3 factors ( n= 384) had a
rate (relativerisk, 2.71; 95% Cl, 177-4.12; P < .001). 7.8% SSI rate
CONCLUSIONS AND RELEVANCE This SSI risk assessment factor provides a simple tool using Author Affillations: Division of i i i
readily available characteristics ta stratify patients by 55I risk and identify patients at risk Generaland l.'?astrr:imestinal Surgery, P atients wit h 4 Or mors s k faC tors
during their postoperative admission. Thereby, it can be used to potentially focus frequent Massachusetts General Hospital, (n =1 9 8) > 1 3 .5 0/0

Harvard Medical School, Boston.
Corresponding Author: David. L.

Berger, MD, Massachusetts General o o
JAMA Surg. 2017:152(7):686-690. doi:10.1001 fjamasurg. 20170505 Hol;iital Wang 460 15 Parkcnan . JAMA Surg 2017;152:686-690
Published online Apnil 12, 2017, Boston M A 02114 (dberger@meh '

monitoring and more aggressive preventive efforts on high-risk patients.




Estimated mean attributable cost of SSI
treatment cited in the CDC guidelines ranges
from $10,443 to $25,546 — However, is that
data accurate?

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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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, Sc.M.? * Charles E. Edmiston, Jr, Ph.D

BACKGROUND: Colorectal surgical procedures place
substantial burden on health care systems because of
the high complication risk, in particular, surgical site
infections. Risk of postoperative colorectal surgical site
infection is 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,
and potential economic benefit of using antimicrobial
wound closure to improve patient outcomes.

Supplemental digital content is available for this article. Direct URL d-
tations appear in the printed text, and links to the digital files are pro-
vided in the HTML and PDF versions of this article on the joumnal’s Web
site (www.dcriournal.com).

Funding/Support: Funding was provided by Ethicon, Inc.

Financial Disclosures: Drs Edmiston and Leaper, and M. Spencer are
members of the Johnson and Johnson Speakers Bureau. M. Spencer is
on the speaker’s bureau for Ethicon. Drs Holy and Chitnis, and B.P--
H. Chen are employees of Johnson and Johnson, Inc. A. Hogan and Dr
Wright are employees of CRG-Eversana Canada Inc, which was con-
tracted by Ethicon, Inc, which provided funding to assist in the analysis
and review of the manuscript.

Correspondence: Charles E. Edmiston, Jr., Ph.D., Department of Sur-
gery, Medical College of Wisconsin, 8701 Watertown Plank Rd, Milwau-
kee, W1 53226. E-mail: edmiston@mcw.edu
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DESIGN: Retrospective observational cohort analysis and
probabilistic cost analysis were performed.

SETTINGS: The analysis utilized a database for colorectal
patients in the United States between 2014 and 2018.

PATIENTS: A total of 107,665 patients underwent
colorectal surgery.

MAIN OUTCOME MEASURES: Rate of infection was
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
using an evidence-based innovative wound closure
technology.

RESULTS: Surgical site infections were diagnosed
postoperatively in 23.9% of patients (4.0% superficial
incisional and 19.9% deep incisional/organ space). Risk
factors significantly increased risk of deep incisional/
organ-space infection and included selective patient
comorbidities, age, payer type, and admission type.
After 12 months, adjusted increased costs associated
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
compared with traditional wound closure.

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

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

[l Infection
[l No infection

[l Deep incisional infection [l Organ-space infection
0 Deep Incisional and

organ-space infection B-SupeticalInfection

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

We Are Missing 30-35% of Colorectal Infections
Due To Our Current Surveillance Strategies




Cost of Superficial and Deep/Organ Space
Colorectal SSIs

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

Mean SSI cost (95% Cl)

Payers Deep incisional and organ-space Deep incisional Organ-space Superficial

Commercial payers
6 months $122,117K5117,490-5127,007)  $43,490 ($42,120-544,888)  $71,324 ($67,859-$74,904)  |528,866]526,690-531,115)
12 months $144 809§5137,819-5152,062)  $52,628 (550,633-554,670) 85,079 (579,641-590,747)  |536,429]533,085-539,910)
24 months $164,471§5152,816-5176,759)  $64,563 ($61,143-568,097)  $96,910 ($87,550-5$106,844) |544,281]538,538- $50,350)

Medicare
6 months $84,067 (b77,457-591,069) $25,387 ($22,884-528,010)  $47,955 ($44,325-851,764)  [516,026]512,884-519,375)
12 months $102,280§992,575-6112,670)  $32,456 (528,832-936,280)  $54,547 ($49,293-560,111)  [517,551]513,040-522,408)
24 months $121,274K5104,102-5140,169)  $45,771(538,679-553,407)  $66,784 ($56,992-577,402)  |520,758]512,538-529,834)

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.
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Superficial SSI Deep SSI

Primary TKA (pTKA)

$14,298|(95%CI: $7,583 - $21,013)

6 Months

$41,381|(95%Cl: $22,901 - $59,862)

12 Months

S20,870|(95%C|: $7,821 - $33,920)

SS4,664|(95%C|: $22,025 - $87,303)

Revision TKA (rTKA)

6 Months $27,138|(95%Cl: $7,294 - $46,981)

$58,158|(95%Cl: $41,745 - $74,572)

12 Months

$29,176|(95%Cl: $4,739 - $53,612)

$59,491)(95%Cl: $36,700 - $82,281)

Edmiston CE, Spencer M, Gunja NJ, Holy CE, Ruppenkamp JW, Leaper DJ. Longitudinal rates, risk factors, and costs of superficial and deep
incisional surgical site infection (SSI) after primary and revision total knee arthroplasty: a US retrospective claims database analysis. Online
ahead of print: Online ahead of print: Infection Control and Hospital Epidemiology, 02 Feb 2023, :1-9 DOI: 10.1017/ice.2023.10

| Primary Total Hip 6months _____________|12months

Superficial $21,434 $34,958
(95%CI; $8,615 - $34,252) (95%ClI: $11,163-58,753)
Deep incisional [$54.521 $76,472 |

(includes organ space infection)

(95%ClI: $7,093 — $101,949)

(95%CI: $4,927 - $148,017)

Revision Total Hip 6months ______________[12months

$38,519
(95%CI; $13,845 - $63,192)

Superficial

42,879
(95%Cl: $15,575 - $70,184)

Deep incisional |$53,884

$565,605

(includes organ space infection)

(95%CI: $29,636 — $78,131)

(95%CI: $21,516 - $89,695)

Edmiston CE Jr, et al. Longitudinal Rates, Patient Risk Factors, and Economic Impact of Superficial and Deep Incisional Surgical Site
Infection After Primary and Revision Total Hip Arthroplasty: A U.S. Retrospective Commercial Claims Database Analysis [published online
ahead of print, 2023 Mar 20]. Surg Infect 2023;10.1089/sur.2022.376. doi:10.1089/sur.2022.376.
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Risk and economic burden of surgical site infection following spinal
fusion in adults
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and Brian Po-Han Chen ScM®
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Abstract

Background: Spinal fusion surgery (SFS) s one of the most common operations in the United States, 450,000 SFSs are performed annually,
incurring annuzl costs >$10 billion.

Objectives: We used a nationwide longitudinal database to accurately assess incidence and payments associated with management of post-
operative infection following SFS.

Methods: We conducted a retrospective, observational cohort analysis of 210,019 patients undergoing SFS from 2014 to 2018 using IBM
MarketScan commercial and Medicaid-Medicare databases. We assessed rates of superficial/deep incisional SS1s, from 3 to 180 days after
surgery using Cox proportional hazard regression models. To evaluate adjusted payments for patients with/without S5, adjusted for inflation
to 2019 Consumer Price Index, we used generalized linear regression models with log-link and y distribution.

Results: Overall, 6.6% of patients experienced an S5, 1.7% superficial S51s and 4.9% deep-incisional 515, with a median of 44 days to pre-
sentation for superficial SSTs and 28 days for deep-incisional $S1s. Selective risk factors included surgical approach, admission type, payer, and
higher comorbidity score. Postoperative incremental commercial payments for patients with superficial SSI were $20,800 at 6 months, $26,937
at 12 months, and $32,821 at 24 months; incremental payments for patients with deep-incisional 51 were $59,766 at 6 months, $74,875 at
12 months, and $93,741 at 24 months. Corresponding incremental Medicare payments for patients with superficial incisional at 6, 12,
24-months were $11,044, 517,967, and $24,096; while payments for patients with deep-infection were: $48,662, §53,757, and 573,803 at
6, 12, 24-months.

Conclusions: We identified a 4.9% rate of deep infection following SFS, with substantial payer burden. The findings suggest that the imple-
mentation of robust evidence-based surgical-care bundles to mitigate postoperative SFS infection is warranted.

(Received 14 October 2021; accepted 11 January 2022)

Risk and Econoemic Burden

A pevious meta-analysis of 27 studies (22,745 patients) the
pooled incidence of SSI after spinal procedures was 3.1%, of
which: 1.4% were superficial SSIs and 1.7% were deep-
Incisional SSIs. The financial has been previously reported to
be as much as $25,962 per episode.

A total of 210,019 patients undergoing SESs between 2014
and 2018 were included in the analysis.

In total, 13,813 patients (6.6%) experienced an SSI, of which
10,296 (4.9%) were deep-incisional SSls and 3,517 (1.7%)
were superficial incisional SSIs.

Median postoperative time to infection was 44 day.

Commercial
payers

§59,766
(957,550-362,030)

§20,800
(918,394-523,267)

§74875
(§72,209-$77,597)

§26,037
(524,260-529,700)

893,741
(990,045-997,529)

§3282
(929,435-936,325)

Medicare

§48,662
($45,251-$52,209)

§11,044
(96,690-515,716)

§53,757
(949,955-957,711)

817,967
(912,991-523,277)

§73,803
(568,387-$79,457)

§24,09
($17,508-$31,150)

Edmiston et al. Infection Control and Hospital Epidemiology 2022;24:1-8
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What Evidence

Benefits of a Surgical Care Bundle?




Developing an argument for bundled
interventions to reduce surgical site
infection n colorectal surgery

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

Background. Surgical site infection (SSI) remains a costly and morbid complication after colectomy. The
frimary objective of this study was lo investigate whether a group of perioperalre care measures
previowsly shown to be assoctated with veduced SSIwould have an additive effect in SSI veduction. If so,
this would support the use of an "SI prevention bundle” as a quality improvement infervention.
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 vegression was used {o
account for clustering of patienis within hospitals.

Results. In lotal, 4,085 operations fulfilled inclusion criteria for the study (Current Procedural
Terminology codes 44140, 44160, 44204, and 44205). A “bundle score” was assigned to each
operation, based on the number of perioperative care measures followed (appropriate Surgical Care
Impirovement Project-2 antibiotics, postoperatroe normothermia, oval antibiotics with bowel preparation,
perioperative ghcemic control, minimally invasrve surgery, and short operatwve duration). There was a
strong stefrvise inverse association between bundle score and incidence of SSI. Patients who received all 6
bundle elements had visk-adfusted SSI vates of 20% (95 % confidence interval [CI], 7.9-0.5%),
whereas patients who received only 1 bundle measure had SSI vates of 17.5% (95% CI, 27.1-10.8%).
Conclusion. This multi-institutional study shous that patients who recerved all 6 perioperative care
meastres attained a very low, visk-adfusted SSI vate of 2.0%. These vesults suggest the promise of an SSI
reduction infervention for quality improvement; however, prospective research ave required to confirm this
finding. {Surgery 2014:133:602-6.)

From the Departments of Surgery” and Biostatistics, " Un wersity of Michigan, Ann Arboy, MI
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An Effective Bundled Approach Reduces Surgical
Site Infections in a High-Outlier Colorectal Unit

Emre Gorgun, M.D."  Ahmet Rencuzogullari, M.D., ET.B.S.!
Volkan Ozben, M.D,, ET.B.S." * Luca Stocchi, M.D." * Thomas Fraser, M.D.**
Cigdem Benlice, M.D." * Tracy Hull, M.D."

1 Department of Colorectal Surgery, Digestive Disease Institute, Cleveland Clinic, Cleveland, Ohio
2 Department of Infectious Disease, Cleveland Clinic, Cleveland, Ohio
3 Department of Quality, Quality & Patient Safety Institute, Cleveland Clinic, Cleveland, Ohio

BACKGROUND: Surgical site infections are the most

common hospital-acquired infection after colorectal
surgery, increasing morbidity, mortality, and hospital
costs.

OBJECTIVE: The purpose of this study was to investigate
the impact of preventive measures on colorectal surgical
site infection rates in a high-volume institution that
performs inherent high-risk procedures.

DESIGN: This was a prospective cohort study.

SETTINGS: The study was conducted at a high-volume,
specialized colorectal surgery department.

PATIENTS: The Prospective Surgical Site Infection
Prevention Bundle Project included 14 preoperative,
intraoperative, and postoperative 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 1-year
period after the surgical site infection prevention bundle
was implemented. The data collection and outcomes for
this period were compared with the year immediately
before the implementation of bundle elements. All of
the patients who underwent elective colorectal surgery
by a total of 17 surgeons were included. The following
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Financial Disclosure: None reported.
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procedures were excluded from the analysis to obtain a
homogeneous patient population: ileostomy closure and
anorectal and enterocutaneous fistula repair.

MAIN OUTCOME MEASURES: Surgical site infection
occurring within 30 days of the index operation was
measured. Surgical site infection—related outcomes after
implementation of the bundle (bundle February 2014
to February 2015) were compared with same period

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

RESULTS: Between 2013 and 2015, 2250 abdominal
colorectal surgical procedures were performed,
including 986 (43.8%) during the prebundle period
and 1264 (56.2%) after the bundle project. Patient
characteristics and comorbidities were similar in both
periods. Compliance with preventive measures 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
implementation, a significant reduction was achieved
in the organ-space subgroup (3.5%-1.7%; P < 0.001).
LIMITATION: We were unable to predict the specific
contributions the constituent bundle interventions made
to the surgical site infection reduction.

CONCLUSIONS: The prospective Surgical Site

Infection Prevention Bundle Project resulted in a
substantial decline in surgical site infection rates in our
department. Collaborative and enduring efforts among
multiple providers are critical to achieve a sustained
reduction See Video Abstract at http://links.lww.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,"
Martin Kiernan, 1":![]:‘]-],‘i and Charles Edmiston, PhD,” Nattingham, Leicester, Huddersfield, and London,
UK, and Milwauhes, WI

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

Methods. We performed a systematic review and meta-analysis of randomized controlled trials, quasi-
experimenial studies, and cohort studies of care bundles to veduce SSI The search strategy included
database and clinical trials register searches from 2012 until fune 2014, searching reference lists of
refrieved studies and contacting study authors to obtain missing data. The Downs and Black checklist
was used to assess the quality of all studies. Raw data were used to caleulate pooled wlative risk (RR)
estimates using Cochrane Review Manager. The I° statistic and funmi’ plots were performed to idenitfy
frublication bias. Sensitivity analysis was carried oui fo examine the influence of individual data sets on
frooled REs.

Results. Sixteen studies were inchided in the analysis, with 13 providing sufficient data for a meta-
analysts. Most study bundles included core intervenfions such as antibiotic adminisiraiion, appropriate
hatr removal, glycemic control, and normothermia. The SSI vate in the bundle group was 7.0% (328/
4,649) compared with 15.1% (5853/3,866) in a standard caw growp. The pooled effect of 13 studies
with a total sample of 8,515 patients shows that swrgical care bundles have a clinically important
impact on reducing the visk of S5I compared to standard cave with a Clof 0.55 (0.39-0.77; P = .0005).
Conclusion. The systematic review and meta-analysis documents that use of an evidence-based, surgical
care bundle in patients undergoing colorectal swigery significantly veduced the visk of 881 (Surgery
2005;158:66-77.)
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Abstract

Introduction Colorectal surgeries (CRS) have one of the highest rates of surgical site infections (S815) with rates 15 to »30%.
Prevention “bundles”™ or sefs of evidence-based interventions are structured ways to improve patient outcomes. The aim sof this
study is to evaluate CRS S81 prevention bundles, bundle components, and implementation and compliance strategies.
Methods A meta-analysis of studies with pre- and post-implementation data was conducted to assess the impact of bundles on
881 rates (superficial, deep, and organ/space). Subgroup analysis of bundle components identified optimal bundle designs.
Results Thirty-five studies (31413 patients) were identified and 23 (17,557 patients) were included in the meta-analysis. A SSI
risk reduction of 40% (p < 0.001) was noted with 44% 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 antibiotics (55.4 vs 31.8%), and preclosure glove changes
(36.9 vs 28.5%) had significantly greater 881 risk reduction.

Conclusion Bundles can effectively reduce the risk of SSIs after CRS, by fostering a cohesive environment, standardization, and
reduction in operative variance. If implemented successfully and complied with, bundles can become vital to improving patients’
surgical quality of care.

Keywords Surgicalsitenfection - $S1 - Bundle - Colorectal  which ranges from 15.1 to over 30%>" In 2014, the Joint

J Gastromntest Surg (2017) 21:1915-1930
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Using Bundled Interventions to Reduce
Surgical Site Infection After Major
Gynecologic Cancer Surgery

Megan P. Johnson, p4-c, Sharon J. Kim, B4, Carric L. Langstraat, MD, Sneha Jain, M4, cssBB,
Elizabeth B. Habermann, pib, Jean E. Wentink, kN, Mpt, Pamela L. Grubbs, Ms, 4PRN,

Sharon A. Nehring, rN, BN, Amy L. Weaver, ss, Michaela E. McGree, s, Robert R. Cima, ¥,
Sean C. Dowdy, mp, and Jamie N. Bakkum-Gamez, mp

OBJECTIVE: To investigate whether implementing a bun-
dle, defined as a set of evidence-based practices per-
formed collectively, can reduce 30-day surgical site
infections.

METHODS: Baseline surgical site infection rates were
determined retrospectively for cases of open uterine
cancer, ovarian cancer without bowel resection, and
ovarian cancer with bowel resection between January
1,2010, and December 31, 2012, at an academic center. A
perioperative bundle was prospectively implemented
during the intervention period (August 1, 2013, to
September 30, 2014). Prior established elements were:
patient education, 4% chlorhexidine gluconate shower
before surgery, antibiotic administration, 2% chlorhex-
idine gluconate and 70% isopropyl alcohol coverage of
incisional area, and cefazolin redosing 3-4 hours after
incision. New elements initiated were: sterile closing tray
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John al. Obstet Gynecol 2016;127:1135-1144

and staff glove change for fascia and skin closure, dress-
ing removal at 24-48 hours, dismissal with 4% chlorhex-
idine gluconate, and follow-up nursing phone call.
Surgical site infection rates were examined using control
charts, compared between periods using x* or Fisher
exact test, and validated against the American College
of Surgeons National Surgical Quality Improvement Pro-
gram dedile ranking.

RESULTS: The overall 30-day surgical site infection rate
was 38 of 635 (6.0%) among all cases in the preinterven-
tion period, with 11 superficial (1.7%), two deep (0.3%),
and 25 organ or space infections (3.9%). In the interven-
tion period, the overall rate was 2 of 190 (1.1%), with two
organ or space infections (1.1%). Overall, the relative risk
reduction in surgical site infection was 82.4% (P=01). The
surgical site infection relative risk reduction was 77.6%
among ovarian cancer with bowel resection, 793%
among ovarian cancer without bowel resection, and
100% among uterine cancer. The American College of
Surgeons National Surgical Quality Improvement Pro-
gram decile ranking improved from the 10th dedile to
first decile; risk-adjusted odds ratio for surgical site infec-
tion decreased from 1.6 (95% confidence interval 1.0-
26) to 0.6 (0.3-1.1).

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

(Obstet Gynecol 2016,127:1135-44)
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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 (rTKR. 15.6%) and revision total
hip (rTHR. 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 chlorhexidine gluconate (CHG) showers/cleansing, staphylococeal decolonization, maintenance of
normothermia, wound irmgation, antimicrobial suture wound closure, and post-operative wound care has been
shown to improve clinical outcome in randomized controlled studies and meta-analyses.

Conclusions: 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.

Keywords: arthroplasty; comorbid nisk; evidence-based interventions; evidence-based 551 prevention bundle;
peri-prosthetic infection

M!]RE THAN 600,000 knee and nearly 300,000 hip re-
placement procedures are undertaken annually in the
United States [ 1-4]. The number of primary and revision total
joint replacement (TJR) are expected to increase by 2030 with
an aging population and an increasing prevalence of arthritis
and comorbid conditions [3.6]. The number of TIRs may

reach 57200 primary hip replacements, 3 48 million pri-
mary knee replacements, 90,000 revision hip replacements,
and 250,000 revision knee procedures [3]. The reporied in-
cidence of S51 ranges from 0.5% to 8% after both primary and
revision TIR [4.6,7]. Factors shown to be associated with an
increased risk include patient demographics. comorbid

Edmiston & Leaper 2022 Surg Infections
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Selecting An
Evidence-Based
(EB) Surgical Care
Bundle

Normothermia
Weight-based
Antibiotic
Prophylaxis

Mechanical
Bowel Prep +
Oral Antibiotics

N\

Nasal
Staphylococcal
Decolonization

Glycemic
Control

Triclosan
Sutures

Preop Bathing /

‘,y Showers

Moderate to High (1A)

Level of Evidence

Irrigation with
0.05% CHG

H
Wound Edge
Protectors

Smoking

Cessation Separate

Wound
Closure Tray

~

"\

Supplemental
Oxygen

Alcohol-based
Skin Antiseptics
unless contra-
indicated

Glove change
orior to fascial /

Sub Q
closure




Evidence-Based Interventions

Mechanistic Benefits

Class
Normothermia Less bleeding / preserve immune
1A function in wound bed / enhanced
wound healing
Perioperative antimicrobial prophylaxis — Tissue antisepsis / intraoperative
“Weight-based” 1A conc > MIC® wound pathogens
Glycemic control 1A Preserve granulocytic immune
function / enhance wound healing
Antimicrobial (triclosan) coated sutures Mitigate nidus of wound
(fascia / subcuticular closure) 1A contamination / local tissue
antisepsis / minimize the risk of
biofilm formation
Preadmission CHG shower / cleansing : Skin antisepsis / reduce skin
High-1A | pioburden
Perioperative skin-prep — 2% CHG / 70% Skin antisepsis / reduce skin
alcohol 1A bioburden
Separate wound closure tray Moderate | Mitigate instrument contamination
Glove change prior to fascia / subcuticular N Disrupt cross-contamination across

closure

tissue planes




Evidence-Based Interventions

Mechanistic Benefits

Class
Supplemental oxygen — Colorectal Enhanced tissue oxygenation
Moderate : :
io High and immune function / host-
J metabolic benefits
Oral antibiotics / Mechanical bowel prep — Reduce microbiome bioburden
Colorectal (AN (protease-producing bacteria)
within the bowel lumen and on
brush border surfaces
Wound edge protector — Colorectal, Moderate Intraoperative wound antisepsis
Vascular, OB/GYN / minimizing wound
contamination
Staphylococcal decolonization — Orthopedic 1A Mitigate S. aureus and MRSA
and CT wound contamination/
pathogenicity
Smoking cessation — Orthopedic, Neuro, High to | Preserve angiogenesis /reduce
CT - likely all surgical procedures (AN risk of dehiscence / enhance
wound healing
Intraoperative irrigation of the surgical Mitigate wound contamination
P J J Moderate J

wound with 0.05% chlorhexidine gluconate

prior to closure
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So What Is This Big Deal About Normothermia?

Best Practice & Research Clinical Anaesthesiology
Vol. 22, No. 4, pp. 645-657, 2008
doi: 10.1016/j bpa 2008.07.005
available online at httpi/fwww.sciencedirect.com
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Perioperative complications of hypothermia

Luke Reynolds
Research Associate
Department of Outcomes Research, Anesthesia Institute, Cleveland Clinic Foundation, Cleveland, OH 44195, USA
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Cleveland Clinic Lerner College of Medicine of Cose Western Reserve University, Cleveland, OH 44195, USA

Perioperative hypothermia is a common and serious complication of anesthesia and surgery
and is associated with many adverse perioperative outcomes. |t prolongs the duration of ac-
tion of inhaled and intravenous anesthetics as well as the duration of action of neuromus-
cular drugs. Mild core hypothermia increases thermal discomfort, and is associated with
delayed post anaesthetic recovery. Mild hypothermia significantly increases perioperative
blood loss and augments allogeneic transfusion requirement. Only 1.9 °C core hypothermia
triples the incidence of surgical wound infection following colon resection and increases the
duration of hospitalization by 20%. Hypothermia adversely affects antibody- and cell-
mediated immune defences, as well as the oxygen availability in the peripheral wound tissues.
Furthermore mild hypothermia triples the incidence of postoperative adverse myocardial
events. Thus, even mild hypothermia contributes significantly to patient care costs and needs
to be avoided.

Key words: anaesthesia; hypothermia; complication; perioperative; temperature; thermoregulation.

Why |Is Hypothermia So Bad?

Impairs wound healing

Increases blood loss — impairs
coagulation and platelet function
Increases the demand for tissue
oxygen consumption

Inhibits granulocytic cell function in
tangent with T-cell function —
Immune dysfunction

Increases risk of postop mortality
In severely comorbid patients
Exacerbated by induction of
anesthesia
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Prewarming: A Comprehensive Review of
@ _— the Literature
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Unexpectedly high incidence of hypothermia
before induction of anesthesia in elective
surgical patients™ ™" *

Anna J. Wetz (Dr med)**, Thorsten Perl (PD Dr med)?, Ivo F. Brandes (PD Dr med)®,
Markus Harden®, Martin Bauer (Prof Dr Dr med, MPH)?,
Anselm Bréuer (Prof Dr med, DEAA)°

Purposc: Inadvertent byprothbermia is a common froblem in the operating
room. This can contribute to many unfavomable outcomes -rising cosis,
increased complications, and bigher morbidity rafes.

Design: This revdew defermined the optimal method and time fo prrewarm
a surgical patient to prrevent perioperative bypotbermia.

Methods: CINAH L and PubMed were searched, Fourteen articles were wl-
timately induded in this review.

Findings: Based on the lierature reviewed, it was sugpested that forced-
air warming was most effecive in preventing perioperative bypother
mia. Eighty-one percent of the experimental studies reviewed found
that there was a significantly bigher temperature throughout surgery
and in the postanesthesia care unit for patients who received forced-sair
pretvarming.

Conclusions: Thirty minutes was found o be the arerage sugpested
amount of time for prewarming amonyg the literature; bowever, a mini
mrrem of 10 minwtes of prewarming was suggesied o significantly reduce
rates of bypothermia in perioperative patients and decrease the adverse

“Department of Anesthesiology, University of Goettingen, Robert-Koch-Str 40, 37075 Goettingen, Germany
Institute of Medical Statistics, University of Goettingen, Humboldtallee 32, 37073 Goettingen, Germany
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Humol ia,b cfore is associafed with adverse patient outcome. Recently, a significant mfluence of core temperature before © 2016 by American Sociely of PeriAnestbesia Nurses

_}gl ion of anesthesi induction of mesthesia has been reported. However, there are stll little existing data on core temperature

mduction of anesthesia; A . . P . . .

ncids fh hm: ) before induction of mesthesia and no data regarding potential nisk factors for developing preoperative INADVERTENT MERIOMIRATIVE HVROTIN
e vpot o hypothermia. The purpose of this nvestigation was to estimate the ncidence of hypothermia before Lauren Connelly BSN RN, University of Vigina School of L - . .

Predictor of hypothermia Nursing, Charlattesvdle, VA; Emily Cramer, BSN RN, Univer MIA s a risk during all surgical procedures and is

anesthesia and to determine if certain factors predict its incidence.

Design/setting/patients: Data from 7 prospective studies investigating core temperature previously
inifiated at our department were analyzed. Pafients undergning a variety of elective surgical procedures were
included.

Interventions/measurements: Core femperature was measured before induction of aesthesia with an oral
(314 patients), mfrared tympanic (143 paients), or tympanic contact thermometer (36 patients). Available
potential predictors included American Society of Anesthesiologists status, sex, age, weight, height, body
mass mdex, adipose ratio, and lean body weight. Association with preoperative hypothermia was assessed
separately for each predictor using logistic regression. Independent predictors were identified using
multivanable logistic regression,

Main results: A total of 493 patients were included in the study. Hypothermia was found i 105 patients
(21.3%; 95% confidence interval, 17.8%-25.2%). The median core temperature was 36.3°C (25th-75th
percentiles, 36.0°C-36.7°C). Two mdependent factors for preoperative hypothermia were identified: male
sex and age (>52 years).
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wssociated with surgical complications such as
meressed blood loss, mpaired wound healing,
and even candiac arrest. Up to 70% of surgical pa-
tents develop perioperative hypothermia.' Peri-
operative  hypothermia s defined by the
Americin Sodety of PerAnesthesia Nurses as a
core temperature below 36707 Maintaining peri-
operative nommothermia, defined as a core temper-
ature of 36 o 38°C, is a high priority for the
multidisciplinary surgical team because of the
adverse effects of hypothermia. If intraoperative
normothermia can be maintained, studies have
found that this may reduce the length of a patient's
b pital stay by 4007 and miay also reduce the rte
of perioperative infections by up to 64% 77 These
reductions in length of sy and postoperative



Standardization ofithe Preadmission
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Maximizing Skin Surface Concentrations of CHG:
Embracing a Standardize Process Utilizing a
Phamacokinetic Perspective (Dose, Timing, Duration)

4% Agueous CHG
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Timing - 1-minute pause before R
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Concentrations of Chlorhexidine Gluconate,
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CharesE. Edmiston Jr,PhD; Cheong . Lee, MO; Candace . Krepel, MS; Maureen Spences, MEd: David Leaper, MD; el R Brown, MD:
Brian . Lews,MD: Pter | Rosi,MD; ichael . Malinowsk, MO Gary R Seabrook, MD

Source [dmston CF, Cheong A Krepel ©, ot 3 Bvdence Tor 3 andardond preademession

tO Shower mr;‘mm:mfrun—aw

e - A standardized regimen — B o
INPORTANCE Toreducethe amountofkinsufce bactriafo petentsUindergoing eecive inStFUCtiOHS _ Ol’a| and Wl’it’[en g

surgery slctve el careaclites hve sttutedapreadmission aniseptic incansing
protocolusing chlorhexidine glconat. A octvane Collboratveeview suggest tht exising .
atadonotutfypeopeativesincesningasastategy oredcegicaefcion CHG conc of ap p roximatel Yy

Qi‘i mcril S

1000 pg/ml www.dhs.wisconsin.gov/publications
/p0/p00749.pdf

Edmiston et al. JAMA Surg 2015;150:
1027

Remember the devil is always in the details



Evidence-Based Bundled Quality ®) Crech for codten
Improvement Intervention for Reducing

Surgical Site Infection in Lower Extremity Vascular
Bypass Procedures

Katherine E Hekman, MD, phD, Eriberto Michel, MD, Eddic Blay Jr, MD, Irene B Helenowski, phb,
Andrew W Hoel, MD, FACS

BACKGROUND: Surgical site infection (SSI) poses a significant burden to patients and healthcare resources.
Vascular Quality Initiative (VQI) data identify a higher rate of SSIs for lower extremity
bypass than other vascular procedures. Bundled interventions have successfully reduced
SSls in other surgical procedures.

;. We evaluated our institution-specific VQI data for modifiable risk factors associated with
index hospitalization SSI from January 2012 through October 2015. We implemented an
evidence-based lower extremity bypass operation SSI reduction bundle (i perioperative
chlorhexidine showers and ransverse groin incisions) and prospectively enrolled all patients
who had lower extremity bypass procedures, with a target adherence rate of 50% per bundle
component. Bundle adherence and SSI events were measured from March 2016 through
August 2017. We carried outa pre-post evaluation of bundle effectiveness in reducing index
hospitalizadon SSL
In the pre-intervention period, 43 of 234 (18%) patients had SSI events. The only risk factors
associated with SSI (i female sex, diabetes, overweight BMI) were not readily modifiable. In
an 18-month period after inroduction of our intervention, adherence rates to preoperative
chlorhexidine showers, a ransverse incision, and a postoperative chlorhexidine shower were
71% (52 of 73), 48% (24 of 50), and 88% (64 of 73), respectively. Compliance with all
applicable bundle components was 36% (26 of 73). The SSI rate post-intervention decreased
from 18% to 4% (3 of 73). Intention-to-treat multivariable analysis showed a 97% SSI risk
reduction with the bundle (p = 0.002). As-treated analysis identified 85% (p = 0.02) and
62% (p = 0.047) SSI risk reductions from the preoperative and poswperative chlorhexidine
showers, respectively.

CONCLUSIONS: In this evaluation study of the effectiveness of a quality improvement intervention, SSIs were
markedly decreased after implementation of our evidence-based bundle for lower extremity
vascular bypass procedures. (] Am Coll Surg 2019:228:44—53. © 2018 by the American
College of Surgrons. Published by Elsevier Inc. All rights reserved.)

Surgical site infection (SSI) poses a significant burden to
both patients and healthcare resources. Among vascular
surgery procedures, the lower extremity bypass has the
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Does Preadmission Cutaneous Chlorhexidine Preparation Reduce
Surgical Site Infections After Total Hip Arthroplasty?

Bhaveen H. Kapadia MD, Julio J. Jawregoi MD, Daniel P. Murray BA,
Michael A, Mont MD

No CHG No CHG No CHG

Low Risk Medium Risk High Risk

Fig. 1 Bar graph representing the incidence of infection stratified by
risk classification. CHG = chlorhexidine gluconate.




ASITIL L IRIZ PO RT

Clinical practice guidelines for antimicrobial
prophylaxis in surgery

DALE W. BRATZLER, E. PATCHEN DELLINGER, KEITH M. OLSEN, TRISH M. PERL, PAUL G. AUWAERTER,
MAUREEN K. BOLON, DOUGLAS M. FISH, LENA M. NAPOLITANG, ROBERT . SAWYER, DMIITGLAS SLAIM,
JAMES P. STEINBERG, AND ROBERT A. WEINSTEIN

jointly by the American Society

of Health-System Pharmacists
(ASHP). the Infectious Diseases So-
ciety of America (IDSA). the Surgi-
cal Imfection Society (515}, and the
Society for Healthcare Epidemiology
of America (SHEA). This work rep-
resents an update to the previouskby
published ASHP Therapeutic Guide-
lines on Antimicrobial Prophylaxis in
Surgery.! as well as guidelines from
IDSA and SIS.* The guidelines are
intended to prowvide practitioners
with a standardized approach to the
rational, safe, and effective use of
antimicrobial agents for the preven-
tion of sargical-site infections (SS5Is)
based on carrently available clinical
evidence and emerging issues.

These guidelines were dewveloped

A | Health-Syst Pharm. 2013 7OC195-283

Prophylaxis refers to the preven-
tion of an infection and can be char-
acterized as primary prophylaxis,
secondary prophylaxis. or eradica-
tion. Primary prophylaxis refers to
the prevention of an initial infection.
Secondary prophylaxis refers to the
prevention of recarrence or reactiva-
tion of a preexisting infection. Eradi-
cation refers to the elimination of a
colonized organism to prevent the
development of an infection. These
guidelines focus on primary periop-
erative prophylaxis.

Guidelines development and use
mMembers of ASHE IDSA, 515, and
SHEA were appointed to serve on an
expert panel established to ensure
the walidity, reliability, and uatility

of the revised gunidelimes. The work
of the panel was faclitated by fac-
ulty of the University of Pittsburgh
School of Pharmacy and University
of Pittsburgh Medical Center Drug
Use and Diisease State Management
Program who served as contract re-
searchers and writers for the project.
Panel members and contractors were
required to disclose any possible con-
Hicts of interest before their appoint-
ment and throughowat the guideline
development process. Drafted docu-
ments for each sargical procedural
section were reviewed by the expert
panel and, once revised, were awvail-
able for public comment on the
ASHP website. After additional rewi-
sions were made to address reviewer
comments, the fimal document was




Are We Practicing Weight-Based Antimicrobial Prophylaxis?

“In obese patients, especially those who are morbidly obese, serum and
tissue concentrations of some drugs may differ from those in normal-
weight patients because of pharmacokinetic alterations that depend on
the lipophilicity of the drug and other factors.”

“Considering the low cost and favorable safety profile of cefazolin,
Increasing the dose to 2 g for patients weighing more than <120 kg and
to 3 g for those weighing >120 kg can easily be justified.”

Bratzler et al., Clinical Practice Guidelines for Antimicrobial Prophylaxis in Surgery.
Am Soc for Hosp Pharm 2013;70:195



Can a Sutures Really be a Nidus for Infection?
The Role of Triclosan(Coated/Impregnated) Sutures as an Evidence-
Based Strategy for Reducing the Risk of Surgical Site Infections




THE VIRULENCE OF STAPHYLOCOCCUS PYOGENES FOR MAN.
A STUDY OF THE PROBLEMS OF WOUND INFECTION

5. D. ELEK axp P. E. CONEN
From the Department of Bacteriology, St. George’s Hospital Medical School
(University of London), London, S.W.1

Received for publication % August, 1957 “T h e p r e S e n C e Of a

LirrLe direet evidence is available about the virulence of strains of Staph.
pyogenes to man. Garré (1885) infected himself with a strain obtained from a b o
fatal case of osteomyelitis by rubbing a whole slope culture into the skin of the fo rel n b O d re aCtI O n
left forearm. Small pustules appeared around the hair follicles within a few

hours, which enlarged and eventually coalesced into a large carbuncle, which

took three weeks to heal with much scar formation. Similar experiments were »

carried out subsequently by Bimm (1885) and by Bockhart (1887). In this In t e Orl I l O Sutu reS
early work the dosage was not stated with accuracy as the aim was to prove

that staphyloecocei were the true cause of carbuncles and wound infections, -

rather than an attempt to compare the virulence of different strains. It is

noteworthy that both Garré and Bockhart failed to produce lesions in some of reS u e I n a

their experiments, and similar failures by other early workers were referred to

by Neisser (1928). No quantitative information is available at present on the

susceptibility of different individuals and the relative virulence to man of different d r' am atl C r e d u Ctl O n I n
strains.

The virulence of a microbe always relates to a given animal species. The
mere fact that lesions may be set up in one experimental animal gives little if

any indieation of virulence for another species. In staphylococeal infection, the th e m I n I m u m
traditional approach of using a convenient laboratory animal may be completely
fallacious, as was shown by the divergent results obtained by Frappier, Sonea
and Panisset (1955), when they compared the virulence of a number of strains

using different methods and animals. In spite of the vast volume of work done I n O C u I u m re u I re d to
on the toxins of Staph. pyoge here is no clear evidence that the same factors
play a part in man, rabbit or guinea-pig. Indeed there is reasonable doubt
about the réle of alpha toxin in man, though this factor undoubtedly plays an

important part in the evolution of lesions in rabbits. ro d u C e u S
As yet we have virtually no information about the minimal infective dose of

any pathogen to man : only circumstantial evidence and analogies are available.

The advent of penicillin and other antibiotics however, has rendered direct = 2 b
inoculation in volunteers relatively safe. The extensive literature on the virulence I n e Ct I O n

of staphylococei at present relates either to the produetion of coagulase and .
diffusible toxins demonstrable in vitro or in vive, or to experimental lesions in

animals, usually rabbits. These methods certainly delineate the group of staphy-

lococei commonly associated with human disease, but they throw no light on

poasible differences in virulence between strainas isolated from different sources.

The wide distribution of coagulase-positive staphylocoeei on the human body and

its environment suggests that in the evolution of lesions other factors must be

Elek SD, Cohen PE. Br J Exp Pathol 1957;38: 573-586



Mean colony forming units
(cfu)/cm suture

Mean Microbial' Recovery from Standard Polyglactin
Sutures Compared to Triclosan (Antimicrobial)-Coated
Polyglactin Closure Devices
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Edmiston et al. J Am Coll Surg 2006;203:481-489
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Presence ofi Biofiim on Selected Sutures from Non-
Infected and Infected Eases
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anon-infected nylon suture segments were randomly selected for microscopy, culture positive
binfected braided suture segments were randomly selected for microscopy
infected monofilament suture segments were randomly selected for microscopy

Edmiston, Krepel, Marks, Rossi, Sanger, Goldblatt, Seabrook. J Clin Microbiol 2013;51:417




Is there an evidence-based argument
for embracing an antimicrobial
(triclosan)-coated suture technology to
reduce the risk for surgical-site
mfections?: A meta-analysis

Charles E. Edmiston, Jr, PhD,” Frederic C. Daoud, 1'\-[]),h and David Leaper, MD, FACS," Milwauhes,
W1, Panis, Franee, and London, UK

Bachground. It has been estimated that 750,000 to 1 million surgical-site infections (S815) occur in the
United States each year, causing substantial morbidity and mortality. Triclosan-coated sutures were
:i{’rr.r*fnpmi’. as an m@gum tive strategy for SSI risk wduction, but a mmff‘p published systematic literatum
review and meta-anabysis suggested that no clinical !}mqf it is associated with this fwhrmfugp However,
that study was hampered by poor selection of available randomized controlled trals (RCTs) and low
patient numbers. The current systematic review involves 13 randomized, international RCTS, totaling
3,568 surgical pr;fi{*nts
Methods. A systematic kterature search was performed on PubMed, Embase/Medline, Cochrane
database group (Central Register of Controlled Trials, Cochrane Database of Systematic Reviews, Health
Economic Evaluations Database/Database of Health Technology Assessments), and wuww.clinicaltrials.
gov to wentify RCTs of triclosan-coated sutures compared with conventional sutures and assessing the
clnical effectrveness of antimicrobial sutures to decrease the risk for SSIs. A fixed- and random-effects
model was developed, and pooled estimates wported as risk ratwo (RR) with a coresponding 95%
confidence interval (CI). Publication bias was assessed by analyzing a funnel plot of individual studies
and testing the Egger regression intercept.
Results. The meta-analysis (13 RCTs, 3,568 patients) found that use of triclosan antimicrobial-coated
sutums was associated with a decrease in S51s in s.rfuEui'.pr;fwefpupufrsfwm (fixed effect: RR = (.734;
95% CI: 0.590-0.913; P = .005; random-effect: RR = 1.693; 95 % CI: (.533-0.920; P = .011). No
publication bias was detected (Egger intercept test: P = .145).
Conclusion. Decreasing the visk for $SIs requires a multifaceted “care bundle” approach, and this meta-
analysts of current, pooled, peerreviewed, randomized controlled tals sugpests a clinical effectivenes of
antimicrobial-coated sutures (triclosan) tn the prevention of SSIs, representing Center for Evidence-Based

Medicine level 1a ewdence. (Surgery 2013;154:89100.)

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

Meta-analysis

Systematic review and meta-analysis of triclosan-coated
sutures for the prevention of surgical-site infection

Z.X. Wang'?, C. P. Jiang!?, Y. Cao'* and Y. T. Ding!*

'Department of Hepatobiliary Surgery, Affliated Drum Tower Hospital, School of Medicine, Nanjing University, and *Jiangsu Provinee's Key Medical

Centre for Liver Surgery, Nanjing, Jiangsu Province, China
Corvespondence to: Professor Y. T. Ding, 321 Zhong Shan Road, Nanjing, Jiangsu Province, China 210008 (e-mail: dingyitao@yahoo.com.cn)

Surgical-site infections (S5Is) increase morbidity and mortality in surgical patients and
represent an economic burden to healthcare systems. Experiments have shown that triclosan-coated
sutures (TCS) are beneficial in the prevention of S5, although the results from individual randomized
controlled trials (RCTs) are inconclusive. A meta-analysis of available RCTs was performed to evaluate
the efficacy of TCS in the prevention of SSI.

A systematic search of PubMed, Embase, MEDLINE, Web of Science®, the Cochrane Central
Register of Controlled Trials and internet-based trial registries for RCTs comparing the effect of
TCS and conventional uncoated sutures on $SIs was conducted until June 2012. The primary outcome
investigated was the incidence of SSI. Pooled relative risks with 95 per cent confidence interval (c.1)
were estimated with RevMan 5.1.6.

Seventeen RCTs involving 3720 participants were included. No heterogeneity of statistical
significance across studies was observed. TCS showed a significant advantage in reducing the rate
of SSI by 30 per cent (relative risk 0.70, 95 per cent ci. 0,57 to 0.85; P < 0:001). Subgroup analyses
revealed consistent results in favour of TCS in adult patients, abdominal procedures, and clean or
clean-contaminated surgical wounds,

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

Wang et al. British J Surg 2013;100;465-473




What: Do the Varnous Meta-Analyses: liellr'UstAbeut
friclosan Suture as a Riski Reduction: Strategy:?

2013 - Sajid etial. Gastroenterol Report 2013:42-50: 7 RCI (1631 patients) — ©dds of
SS1'66% less in triclosan suture group. compared to controls (p=<0.04)

2013 - Wang etal. BJS 2013;100-465: 17 RCI (3720 patients) — 30% decrease in risk
0f;SSI(p<0.001)

2013 - Edmiston et:al. Surgery 2013;154:89-100: 13 RCT (3568 patients) — 279% to
33% decrease in risk of:SSI (p<0.005)

2014 - Daoud et al. Surg Infect 2014;15:165-181: 15 RCT (4800 patients) — 20% to
50% decreased risk of SSI (p<0.001)

2015 - Apisarnthanarak et al. Infect Cont Hosp Epidemiol 2015;36:1-11: 29 studies
(6,930 patients) — 26% reduction in SSI (p<0.01)

2016 - Guo et al. Surg Research 2016; doi:10.1016/].1ss.2015.10.015 — 13 RCT (5256
patients) (risk ratio [RR] 0.76, 95% confidence interval [Cl] 0.65e0.88, p < 0.001)
2017 —Wu et al. Eur J Clin Microbiol Infect Dis 2017;36:19-32: 13 RCT (5,346
patients) (risk ratio [RR] 0.72,95% confidence interval [Cl] 0.59-0.88, p<0.001)

2017 — De Jonge et al. BJS 2017;104:e118-e133: 21 RCT (6,462 patients) (risk ratio
[RR] 28% reduction, 95% confidence ratio [Cl] 0.60-0.88, p<0.001)

2019 — Ahmed | et al. BMJ 2019;9:029727; do0i.10.1136/bml-open-2019-029727: 25
RCT (11,957 patients) — Test of overall effect: Z=5.2 (p<0.0001)



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

How Does One Evaluate An Antimicrobial Risk -

Reduction Technology — The Triclosan Suture Story?
Safety (>1 Billion strands)

« No MAUDE (FDA) reports (21 years) documenting significant evidence linking triclosan
to adverse impact in surgical wounds; No evidence of pediatric toxicity, Renka V. et al.
[Llancet Infectious Disease 2017;17:50-57 (N~1600)/50% reduction); No evidence of
chronic toxicity, carcinegenicity, reproductive toxicity, Immunotoxicity, Cytotoxicity or
Intracutaneous. reactivity Roidricks et al. Crit. Rev. Toxicol. 2010;40:422. doi:
10.3109/10408441.003667514.

Microbicidal Activity (Spectrum)

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

Evidence-based Clinical Effectiveness (Meta-Analysis)

« Currently 31RCT/Meta-Analysis (MA) in the peer-literature document clinical efficacy of

triclosan (antimicrobial) suture technology.
Cost-Effectiveness

« Two recent studies, [Singh et al. Infect Control Hosp Epidemiol 2014;35:1013; Leaper

and Edmiston. British Journal Surgery 2017;104:e134-e144] document that use of

triclosan-coated sutures provides significant fiscal benefit to hospital, third party-payer
and patient.



Randomffects pooled RR of $SIs - 16 RCT - RR by COC class

g! Sy e Statsen o oah sty icons  To Riskral and 5% C
o

Rk owr U
"R TR

Roushe 00 O 005 008 2k

w10 0 O Multiple Clinical Studies Have

(| 050 0N 160 0% 4/ 41§

Ml U5 KO8 W 0 Documented That Triclosan-

ThincorBorgtn | 0625 038 1006 0050 /180 /10

|} 0661 026 200 oM 40 W b L

B DR A A Coated Sutures Provide A
Som 000 050 (80 0M0 /100 11/

06081 U1 A N/ l ] Slgnlflcant SSI Risk Reduction

Rase | 030 O 100 00N /% 0%
Manl 06 00 N 0N W% W For:
Ml 0000 1 0 Wk
" R R
N RN ELRL
TN R R

0O M 000 WIS Wi 0 ' ~ Clean — CIaSS I

Nkl 00 000 2% 0 10 N .
Nnnll O 0Q A 0 00 1/ ° - _
TR R R Clean-Contaminated — Class
Mgl 0% O 20m 0 NN W% II

04l 020 0% o8 9/ Wil

il « And Contaminated Surgical

Daymsy O OO0 W 08 000 B/

sy (00 00 1M 00 NN W/ Procedures — Class lll

oy L el L
T N | TR

wal What about Class IV — Dirty

B e L I e R L) s} ' ?
RR: Risk Rato, S1: Surgical Sie nfectons, S: Triclosan Sutures, NTS: Non-Trclosan Sutures, RCT: Randomized Contolled ria Su rg | Cal woun d St

Daoud, Edmiston, Leaper - Surgical Infections 2014;15:165-181



Availabla online at www.sciencadirectoom

. . . *+ . Health
Infection Prevention in Practice . ;Ef?gcttiocﬁm
« * + Society

journal homepage: www.elsevier.com/locate/ipip

Evaluation of the effect of triclosan coated sutures in
the prevention of surgical site infections in a Spanish
hospital setting: A prospective, observational study

Manuel Bustamante Montalvo **, Miguel Cainzos “, Luis Prieto Carreiras®,
Andrea Castineira Pifeiro ®, Adrian Garcia Iglesiasb, Ana Fernandez Novo ,
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ARTICLE INFO SUMMARY

Article history: Background: Surgical site infections (S5ls) are one of the most frequently reported types

Received 19 January 2021
Accepted 1 June 2021
Available online 7 June 2021

of hospital-acquired infection and are associated with substantial clinical and economic
burden.

Aim: To assess the incidence of 55Is and analyze contributing risk factors in a real-world
_ Spanish hospital setting before and after the implementation of triclosan-coated sutures
Keywﬂfds: iTCSL

Triclosan-coated suture
Surgical site infection
Haspital-acquired infection
Wound classification

Methods: A prospective, observational study was conducted at Hospital Clinico Uni-
versitario de Santiago de Compostela, Spain. Enrolled patients underwent surgery in the
following specialties: general surgery, urclogy, neurosurgery, gynaecology, and trauma-
" tology. The primary outcome of the study was 551 incidence, assessed at a 30-day follow-
Class IV wound up. Secondary outcomes were length of hospital stay, and readmission, reintervention,
and mortality rates, also at 30 days.

Findings: 5,081 patients were included in the study, of which 2,591 were treated using
non-coated sutures (NCS) and 2,490 using TCS. After adjusting for potential confounders,
TCS significantly reduced 51 rate by 36%, compared with NCS (odds ratio [OR]: 0.64; 95%
confidence interval [Cl]: 0.48—0.85; P<0.003). When stratified by wound classification, a
statistically significant reduction in 551 incidence, in favour of TCS use, was observed for
Class IV (dirty) wounds (35.6% versus 22.7% for NCS and TCS, respectively; OR: 0.53; 95% CI:
0.31-0.90).

Bustamante-Montalvo M. et al. Infect Prev Pract 2022
Mar:4:100192

Prospective, Observational Study
of the Efficacy of Triclosan

Coated/Impregnated Sutures Across

the Surgical Spectrum

5081 patients included in the
study: 2591 patients treated with
non-antimicrobial sutures while
2490 treated with triclosan
antimicrobial sutures

Use of antimicrobial sutures
resulted in a 36% reduction in SSI
compared to non antimicrobial
closure technology (p<0.003)

A significant risk reduction was
observed across the surgical
spectrum including class IV (dirty)
wounds (p=0.019)
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Question #4

What are the Major Barriers in the
Implementation of an Effective
Surgical Care Bundle and Are We
Compliant to Our Evidence-Based
Practices?



The Complexity of Risk — Major Barriers
to Improving Surgical Patient Outcome

« Poor compliance — Complacency

SKInT —— i (laxity) and lack of documentation
| "1 = Lack of shared goals and priorities
Subcytaneous Superficial | . P ication — svstemic
Tissue — InC|SS|So|naI : | .OOI' communicCa y
Dl disconnect
Deep Soft T : |« Less than robust institutional
Tissue JDeep 1 commitment — Failure to
(faSC'@l1 & ssi | | standardized evidence-based
nusels L _ 1 initiative across the institution
Organ/ :
Space Organ/Space ssI | “Remember when they say it is
R — — — — — ] never about the money — It is always

about the money”
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Surgical site infection: poor compliance with guidelines and

care bundles
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Abstract

Surgical site infections (S5Is) are probably the most preventable of the health care-
associated infections. Despite the widespread international introduction of level I
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, 551 rates have not measurably fallen. The care bundle
approach is an accepted method of packaging best, evidence-based measures into
routine care for all patients and., common to many guidelines for the prevention
of SSI, includes methods for preoperative removal of hair (where appropriate),
rational antibiotic prophylaxis, avoidance of perioperative hypothermia, management
of perioperative blood glucose and effective skin preparation. Reasons for poor
compliance with care bundles are not clear and have not matched the wide
uptake and perceived benefit of the WHO ‘Safe Surgery Saves Lives’ checklist.
Recommendations include the need for further research and continuous updating
of guidelines; comprehensive surveillance, using validated definitions that facilitate
benchmarking of anonymised surgeon-specific SSI rates: assurance that incorporation
of checklists and care bundles has taken place: the development of effective
communication strategies for all health care providers and those who commission
services and comprehensive information for patients.

Leaper et al. Int Wound J. 2014 Feb 25. doi: 10.1111/iw}.12243
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Original Article

Effectiveness versus Uptake:
The Challenges of Implementing Evidence-Based
Strategies to Reduce Surgical Site Infection
in Patients with Colon Surgeries

Abstract

3 Walter Danker?* and Charles Edmiston, Jr*

Background: National and international recommendations for the prevention of surgical site infection (SSI)
were published six years ago, but little is known about implementation in colon surgeries.
Methods: We conducted an observational study to evaluate the implementation of seven SSI-prevention ele-

ments in colon surgeries. Study coordinators recorded the implementation using an electroni
Surgeons completed a survey that identified key drivers of implementation. Three peer-to-pee

and a study

coordinator survey provided insights on the obstacles and drivers to implementation.

Results: The elements ranged in compliance from 10

to below 1%. Absence of documentation in the

electronic medical record (EMR), conflicting local policies, and a lack of standardization of processes and

products were significant ob:

in implementation.

Discussion: Standardizing peri-operative procedures may be accomplished by implementing guidelines. Using

implementation science to reduce variability and ste
support evidence-based practic
to the patient to reduce obst

y king leads to product standardization with items that
dministration, material management, and surgical leadership all have a duty
5 to implement evidence-based practices.

ical patient deserves the best possible care by using evidence-based puidelines and practices centered

on reducing S51s.

Keywords: colorectal; guidelines; implementation; standardization: SSI; sutures

S URGICAL SITE INFECTION (SS]) after colorectal surgery is
a common complication associated with poor outcomes,
ncreased re-admissions.! Reports
indicate that up to 55% of i

colorectal surgery could have been prevented.> In 2016, the
World Health Organization (WHO)* and the American Col-
lege of Surgeons (ACS)" published evidence-based guide-

longer length of stays

lines to reduce and prevent 551s. The following vear, the U.S.
Centers for Disease Control and Prevention (CDC) published
their SSI-prevention guidelines.®

The use of published guidelines,”* standardized SSI def-
initions, and surveillance reporting'®'? demonstrate benefit
in colorectal 881 reduction. However, implementing them
poses challenges, as does sustaining new behaviors."* Key

Colorectal Service
Compliance Rates
/ Bundled Components

Skin Antisepsis
Prophylaxis
Antimicrobial sutures
Glycemic control
Normothermia
Mechanical Bowel
Prep + Oral Abx
Increased Oxygen

Online Surgical Infections 2023 Apr 5. doi: 10.1089/sur.2022.411

96.6-100%
96.6-100%
52.2-100%
18.7-82%
12.5-61.7%

6.5-38.2%
6.1-22%
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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 colonoscopy, but an ab-
normal result on the former still requires
a follow-up with the latter.

However. studies have shown that in
safety-net health care systems, only around
half of patients with an abnormal at-home

stool test resuitget
a follow-up colo-
noscopy within a
year, University of
Washington gastroenterologist Rachel
Issaka. MD. MAS, noted in an interview
with JAMA.

Issaka, not surprisingly. would like to
raise that proportion. Toaccomplish her goal,
she needed to find out why people were
skipping their follow-up colonoscopy and
what might help change their behavior and,
possibly, save their life.

So she turned to the relatively new field
of implementation science.

Put simply. “implementation science is
really trying to dose that gap between what
we know 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™

Medical News website

jama.com

Chasm might be a better word to de-
scribe the gap between research and prac-
tice. A frequently cited estimate puts that
gap at 17 years on average, and even then,
only 1in 5 evidence-based interventions
make it to routine clinical practice.

“To some degree, the interventions do
vary greatly in terms of their complexity.”
Chambers acknowledged in an interview.
“"Some interventions may be easier to
administer”

In historically marginalized popula-
tions, the evidence-to-practice gap is often
even more yawning. said general internist
Nathalie Moise, MD, MS, director of imple-
mentation science research at Columbia Uni-
versity's Center for Behavioral Cardiovascu-
lar Health_

“The hope of implementation science s
that we can synthesize what works for whom
and for where and for what disease and close
that 17-year gap.” Moise told JAMA_

Implementing and "Deimplementing”
Clinical psychologist Rinad Beidas, PhD. was
puzziled when she saw children with anxi-
ety who weren't receiving the standard
treatment of cognitive behavioral therapy.
“"Why aren’t clinicians in the community
using evidence-based practices?”

But her “light bulb moment” came af-
ter the death of someone close to her 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 afirearm in her home
and, if so. how it was stored, even thoughthe
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
and Child Suidde Prevention in Routine Clini-
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-
ent's permission and are offered a free
cable lock for safe storage.

ASPIRE is just one example of how
implementation science has been develop-
ing steadily in recent years, said Beidas,
chair of the Department of Medical Social

JAMA Published online April 5,2023

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

“Knowing what to do,
does not ensure,
doing what we know,”

“Implementation
Science”- Closing
the Gaps




1. Summarise the evidence

Identify Interventions assoclated with improved outcomes

Select interventions with the largest benefit and lowest barriers to use
Convert interventions to behaviours

|

2. Identify local barriers to implementation

Observe staff performing the interventions

"Walk the process™ to identify defects in each step of implementation

Enlist all stakeholders to share concerns and identify potential gains
and losses assoclated with implementation

3. Measure performance
Overall concepts | Select measures (process or outcome)
Envision the problem | Develop and pllot test measures

e e 4 Everyone Needs To Be In

E llaborati
s &. Ensure all patients receive the interventions The Loo p .

multidisciplinary " "
teams centrally Implement the “four Es” targeting key stakeholders from front [ine

\
1) \ staff to executives
(stages 1-3) and | Engage

locally (stage 4) Explain why the
e Y interventions
are important

Evaluate Educate
Regularly assess for Share the evidence
performance measures and supporting the
unintended consequences Interventions

Execute
Design an intervention

“toolkit” targeted at
barriers, standardisation,
independent checks,
reminders, and
learing from mistakes

Pronovost PJ, et al. British Medical Journal 2008; 337: a1714



In Conclusion — What Have We Learned 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/M-A documented triclosan (coated/impregnated)
sutures as an effective 1A evidence-based risk-reduction strategy

Remember, our current surveillance strategies may miss 30-
35% of postoperative infections — We can do better!



“SSI| Prevention Is Not A Solo Recital But

Rather A Symphony And Our Evidence-
Based Interventions Are All Part Of That
Orchestra”

“So, When We Go Into The OR, Lets
Make Some Beautiful Music”
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