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ltems For Discussion Today

- Complexity of Surgical Site Infections
- Impact of Current Process (SCIP) Interventions

- Reducing Risk through an Evidence-Based
Perspective

- Role of the Meta-Analysis in Validating
Antimicrobial Closure

- Choosing the Right Evidence-Based
Interventions Across the Spectrum of Surgery




*» Risk Reduction Requires an
Understanding of the Mechanistic
Factors which Potentiate the Risk of
Infection in the Surgical Patient
Population

“Every operation is an “It’s all about the surgical wound”
experiment in bacteriology”

Moynihan
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“....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

Br J Surgery 1920; 8 : 27-35




A Question of Definitions

Table 3. Observed Colon SSI Rates for the NHSN vs the ACS NSQIP per Hospital

SSI Rate, %

Hospital ACS NSQIP Difference
4.6 1.6
6.0 1.7
5.0 2.6
8.8 4.0
7l NA

10.7 1.8

12.8 8.9

16.2 13.9

12.3 8.6

11.9 6.8

24.0 9.5

17.1 7.5

18.0 16.0

18.2 14.2

17.1 8.1

26.7 18.8

13.5 8.3
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Ju MH et al. JAMA Surgery (online) November 26, 2014

s The Complexity of Risk




A Mare Than' a lypicallScenano = \What 1S
the Tirue Riskiefinfection?

High Risk Patient:

Immunosuppressive meds - RA
Diabetes

Advanced age

Prior surgery toisame joint
Psoriasis

Malnourished

morbid obesity
sAlb<35

low sTransferrin
Remote sites of infection
Smokers
ASA 23

Risk is a Myriad of Events - SSI Fishbone Diagram

Pre-Operative Peri-Operative Organizational and
Factors Team Factors Management Factors

« Lack of Traffic Control-
Too Many in room
« Improper Surgical Hand Antisepsis
« Improper Surgical Attire
o Unstrerile Instruments
= Use of Staples or Steri-Strips
« Contaminated Environment * Poor Communication Among Team
e Lack of Hand Hygiene « Inadequate Surgical Prophylaxis e Financial Constraints
« Patient Body Colonization « Surgical Irrigation « Poor Leadership

« Lack of Pre-Op Shower « Non-Coated Sutures « Increase Hospitalization Days

* MRSA or MSSA * Use of Drains * Poor Staff levels * Lack of Discontinuation of
Nasal Colonization * Lack of Re-Dosing * Design, Availability and Antibiotics at 24 hrs
 Infection at of Antibiotic Mai e of Equip e C inated Envir
Another Site * Poor Surgical * Workload and Shift Patterns * Lack of Hand Hygiene
* Obese Technique . Erviconmentand « Contamination of Incision
Physical Plant Problems Post-Op
(Air Handling System) = Inadequate Staffing for
* Immunosuppressive Post-Op Care
Agents

» Lack of Foley Catheter removal
Within 48 hrs

Patient Surgeon " Work : Calge [t))(lalivery
i nvironmen roblems
Factors Technique Albalu, (P




Evidence-Based Hierarchy

Systematic Reviews
and Meta-analyses

Randomized
Controlled Double
Blind Studies

Case Reports
Ideas, Edltorlals, Oplmons
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An Increase in Compliance With the Surgical Care
Improvement Project Measures Does Not Prevent Surgical
Site Infection in Colorectal Surgery.

Percentage (%)

= Global
compliance

—&— SS| rates

Time (months)

Pastor et al. Diseases of the Colon & Rectum 2010; 53:24-30

The effect of Surgical Care Improvement Project
meastres on national trends on surgica sie
infections in open vascular procedures

Anabit Dua, DD, M5, MBA,' Sapan §. D, MD, PAD), MBA," Gary R Sesbrook, MD);
Kellie . Brown, MD," Brian D. Lewis, MD, Peter . Rosi, MD," Charks E. Edimiston, PhD, and
Cheong ). Lee, MD," Miwasks, W and Sprangld, 1§

Obetve: The Sargial Care Loprovement Proect (SCIF) s & maboma infatve to redue: surgial complicaions,
inchuding postoperatve surgicl site inecton ($31), through pootocokdriven antbiotc usage, This study aimed 10
determi the effect SCIP guidelings hare hd on in-bospial $51s after open vascular prxedures.

Mo The Natiomuick Inpaticnt Semple (NIS) was etrospectiely analyaed using Incernational Clasiicaion of Dis-

i n Joct o

cases, Ninth Resison, € ;
ehectvecpen repair of an abdominal aortc aneurys | AAA ), and peripheral bypass, The pre-SCIP era was defined s 2000
1 2003 and post-SCIP was defined as 2007 to 2010, The year 200 was excluded because this was the transition year in
whichthe SCIP uideines wereimplemented. Anais ofvrance and  tsing were s ottt s
Relts: The rate of S31 i the pre-SCIP era was .2 compared vith 2.3% for cartid endarteretonuy (P= 6], For
peripheral bypass, both n the pre- and post-SCLP ra ifection raes were .1% (2= .22). For ope, clective AAA, the
ate o infetion in the post-SCIP 2 meresed signicantly to L4 from 1% in the pre-SCIP ea (P < 001). -
mographics s in-bospial mortaity i ot ciffee sgnifkanty beeween the groups.
Couclpsions Implemeatation of SCIP guidelincs has made nosignifican effet on the incidenceof in-hospital $S1sn open
vascular operations; racher, an inerease in 881 rates in open AAA repies was obscrved. Paientcentered, bundled ap-
proaches to are ather than current SCIP praties, mar further decrease 33 rates i vascular patients undergoing open
NA Mosby " praeuns, ] Vi Sz 04016359
wwn jvascaurg oy
ISSN 0741-.5214

capture $51
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Embracing the Surgical Care Bundle —
Selective Elements

s Antimicrobial Prophylaxis — \Weight-
Based Dosing




Dees BMIIncrease Risk?

Perioperative Antimicrobial Prophylaxisiin Higher Bivil
(>40) Patientss Do We Achieve Therapeutic Levels?

Percent Therapeutic Activity:of:Serum /Tissue Concentrations Compared
to Surgical Iselate (2002-2004) Susceptibility to Cefazolin Following|2-gm
Perioperative Dose

Organisms n Serum Tissues
Staphylococcus aureus 70 68.6% 27.1%

Staphylococcus epidermidis 110 34.5% 10.9%
E. coli 85 75.3% 56.4%
Klebsiella pneumoniae 55 80% 65.4%

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

Effect ofi Viaternal ©besity, on ISsue Concentration
Of Prophylactic Cefazolin' Durng Cesarean Delivery.
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Cefazolin concentration (mcoio)

30-40
Bl Catedary

Pevzner L, Edmiston CE, et al. Obstet & Gynecol 2011;117:877-882




»» All surgical patients will receive a
minimum dose of 2 gram unless their BMI
IS >30 — Then the correct dose Is 3 grams
(1A pharmacologically — weight adjusted)

ASITIP REPORT

Clinical practice guidelines for antimicrobial

prophylaxis in surgery

DALE W. BRATZ
MAUREEN K. BC

jointly by the American Society

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

These guidelines were developed

iR, E. PATCHEN DEL
LON, DOUGLAS N. FISH,
JAMES P. STEINBERG,, !

LE \.‘\\ JAPOLITA

Am | Health-Syst Pharm. 2013 700 195-283

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 recurrence or reactiva-
tion of a preexisting infection. Eradi-
cation refers to the elimination of a
colonized organism to prevent the
development of an infection. These
guidelines focus on primary periop-
erative prophylaxis.

Guidelines development and use
Members of ASHE. IDSA, SIS, and
SHEA were appointed to serve on an
expert panel established to ensure
the walidity, reliability, and utility

INGER, KEITH M. OLSEN, TRISH M. PERL,
NO, ROBERT G. SA\\
ND ROBERT A. WEINSTEIN

PAUL G. AUWAERTER,
ER, DOUGLAS SLAIN,

of the revised guidelines. The work
of the panel was facilitated by fac-
ulty of the University of Plusburgh
School of Pharmacy and University
of Pittsburgh Medical Center Drug
Use and Disease State Management
Program who served as contract re-
searchers and writers for the project.
Panel members and contractors were
required to disclose any possible con-
flicts of interest before their appoint-
ment and thromghout the guideline
development process. Drafted docu-
ments for each surgical procedural
section were reviewed by the expert
panel and, once revised, were avail-
able for public comment on the
ASHP website. After additional revi-
sions were made to address reviewer
comments. the final document was




*» Preadmission Showering/Cleansing

Micrehlall ECology, ol Skin Surface

- Scalp 6.0 Log,, cfu/cm?
- Axilla 5.5 Log,, cfu/cm?
- Abdomen 4.3 Log,, cfu/cm?
- Forearm 4.0 Log,, cfu/cm?
- Hands  4.0-6.6 Log,, cfu/cm?

- Perineum 7.0-11.0 Log,, cfu/cm?

Surgical Microbiology Research Laboratory 2008 — Medical College of Wisconsin
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Preoperative bathing or showering with skin antiseptics to
prevent surgical site infection (Review)

Websier ], Osborne §

THE COCHRANE
COLLABORATION®

Thisis 2 epintfa Cochrane eview, prepared The Cochrne Collibor e in The Cochn Lifrary
2015, Isue 2
b wshecochundbrarycom

Draft Guideline for the Prevention of
Surgical Site Infection

Sandra . BerriosTores, MD', Craig A, Umscheid, MD, MSCE’, Dale W. Brater, DO, MPH,
Brian Leas, MA, M, Erin C. Stone, MS",Rachel . Kz, MD, MSCE, FACS', Carolne Reinke, MD,
MPH, Sherry Morgan, RN, LS, PhDY, JosephS. Slomn, MD', John E. Mazuski, MD, PAD®, .
Patchen Dellinger, MD® Kamal tan, MD',Eie F. Berbari, MD®,John Segreti, MD",Javad Panvi,
MD", Joan Blanchard, MSS,BSN AN.CNOR,CIc", George Allen PhD, CIC, CNOR™ LA . W.
Kluytmans, MD", Rodney Donlan, PhD", William P, Schecter, MD* and the Healtheare Ifection
ControlPractces Advisory Committee'®

"Divison of Healthcare Quality Promotion, Centersfor Disease Control and Prevention, Atanta, GA; Centerfor

Evidence-hased Practice, University of Pennsylvania Health System, Philadelphia, PA; ? Universityof Olahoma

Health Sciences Center, College of Public Heahh , Oklahoma City, OK; AUni\wsiw of Cincinnati, University of

Cincinnati (olbgno Medicine, Cincinnati, OH, ™ \kashmmm University, Washmg'un University School of Medicine,

Saint Louis, MO; Ummsww of Washington Medical Center, Seattle, W»\ Veterans Affairs Boston Healthcare

S,stern Boston, MA; M‘w’ m\(nllegeof Medicin, Rochester Mi;“Rush Uriversity MedicalCente, [h»rago
Romman Institute, Philadelphia, PA " Littleton Adventist Hospital, Quality Department, Denver, C0;

Dﬂ,m tate Medical Center, Brooklyn, NY: Labmamw for Micrabiology and Infection Control

Amphiz Hospital, Breda, the Netherlands; “Un‘wersity of Califonia, San Francisco, San Francisco General Hospital

San Francisco, CA

CDC-HICPAC — March 2014

Professional Organizations™ Current and Draft Recommendations

Source Previous
Recommendations

Draft New
Recommendation Recommendations

AORN Cleanse 2X with
CHG

“Patients undergoing
open Class |
surgical procedures
below the chin
should have two
precperative
showers with
chlorhexidine
gluconate (CHG)
before surgery,
when
appfopriale.”"{p?aj

Cleanse 1X with Soap
or Antiseptic

“The patient should be
instructed to bathe or
shower before surgery
with either soap or a skin
antiseptic on at least the
night before or the day of
surgery "1 P4

Hospital Cleanse at least 1X
Infection with an Antiseptic
Control “Require patients to
Practice shower or bathe with
Advisory an antiseptic agent
Committee- on at least the night
Centers for before the operative
Disease day "2PSET

Control and
Prevention

Cleanse at least
1X with Soap or
Antiseptic
“Advise patients to
shower or bathe
(full body) with
either soap
{antimicrobial or
non-antimicrobial)
or an antiseptic
agent on at least
the night before

[i)eratlve

the o
day.”

Institute for Cleanse 3X with
Healthcare CHG

Improvement | “Instruct patients to
— Project bathe or shower with
JOINTS chlorhexidine
gluconate (CHG)
soap for at least
three days before
surgery. ™

Edmiston, Assadian, Spencer, Olmsted, Barnes, Leaper et al. AORN Journal 2015;101:239-238
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Critiguing the Evidence for Both Coechrane and CDC
Draft Recommendations — 7 Studies Cited

The seven studies as a collective group expressing a high-level of surgical
heterogeneity (Class 1, 2 and 3).

In 4 of the studies, the patients showered once, in 2 studies patients showered or
bathed twice and in one study, the patients showered a total of 3 times.

Inadequate postoperative SSI surveillance was noted in 5 of the 7 cited studies.

No written showering instructions or inadequate instructions were noted in 5 of the 7
studies.

There was no evidence in any of the seven studies that an effort was made to
measure patient compliance.

Only two studies used a standardized method for assessing postoperative wound
infection.

Selective elements of operational bias were noted in 4 of the 7 studies.

Finally one study was conducted over an extended 6 year period (1978-1984) which
may have impacted upon the continuity of patient selection and enrollment.

What Is the Evidence-Based
Argument?




Viean Chlerhexidine Gluconate (CHG)ISKInTSurface
Concentrations(po/miESh)iCompared torMICy; (5rpa/ml)
tor StaphylecoccaliSurgicalliselates including MIRSAZ

Subgroups (mean €, pg/ml)
Pilot? 1 2
Groups (4%) (4% Agueous) (2% Claths) [Cic/MIC] p-value
Group A (20)
evening (1X) 3.7+£2.5 24.4+45.9 436.1+91.2 09 48 872 <0.001

Group B (20)
morning (1X) 7.8+5.6  79.2+26.5 991.3+58.2 1.9 15.8 198.2 <0.0001

Group C (20)
both (2X) 9.9+7.1 126.4+19.4 1745.5+204.3 25 253 349.1 <0.0001

aN =90 Edmiston et al, J Am Coll Surg 2008;207:233-239
b Pjlot group N = 30 Edmiston et al, AORNJ 2010;92:509-518

Measuring Patient Compliance

All'patients undergoing elective surgical procedures take 2'CHG
preadmission showers/cleansing

100 random orthopaedic and general surgical patients gueried as to
whether or not they complied with preeperative instructions (2012)
71 indicated that they had taken two showers/cleansing

19 indicated that they took one shower (morning prior to admission
15/19)

10 indicated they did not use CHG at all

Reasons for non-compliance
Didn’t realize it was that important (institutional failure - communication)
Forgot (patient failure - low priority/apathy)
Thought one shower would be sufficient (patient - institutional failure)

Could an electronic alert system (SMS-texting)
improve patient compliance?




Empowering the Surgical Patient: A Randomized, ®--
Prospective Analysis of an Innovative Strategy

for Improving Patient Compliance with Preadmission
Showering Protocol

Charles E Edmiston Jr, rhD, Candace | Krepel, ms, Sarmh E Edmiston, MEd, Maureen Spencer, MEd,

Cheong Lee, MD, Kellie R Brown, MD, FACS, Brian D Lewis, MD, FACSs, Peter ] Rossi, MD, FACS,
Michael Malinowski, MD, Gary Secabrook, MD, FACS

BACKGROUND: Surgical site infections (SSIs) are responsible for significant morbidity. morwality, and excess
use of health care resources. The preadmission antiseprtic shower is accepred as an effective
strategy for reducing the risk for SSIs. The study analyzes the benefic of an innovative elec-
tronic parienc alert system (EAS) for enhancing compliance with a preadmission showering
protocol 4% chlorhexidine gluconare (CHG).

STUDY DESIGN: After pro g informed consent. B0 volunteers were randomized to 4 CHG showering
groups. (,mup: Al and A2 showered cwice. Group Al was prompeed to shower via EAS.
Groups B1 and B2 showered 3 times. Group Bl was prompred via EAS. Subjects in groups
A2 and B2 were not prompred (non-EAS groups). Skin-surface concencrations of CHG (ug/
mL) were analyzed using col fic assay ar 5 sites. Study person nel were

nded o the randor tion code: after final n'zlun[e-ef processing, the code was broken and
individual groups were analyzed.
Mean composite CHG skin-surface concentrations were ficanely higher (p < 0.007) in
EAS groups Al (30.9 =+ 8.8 pg/ml) and Bl (29.0 + 8.3 pug/ml) compared with non-EAS
groups A2 (105 =+ 39 pgfml) and B2 (9.5 + 3.1 pgimL). Ovemll, 66% and 67%
reductions in CHG skin-surface concentrations were observed in non-EAS groups A2 and B2
compared with EAS study groups. Analysis of returned (unused) CHG (mL) suggests thar a
wide variation in volume of biocide was used per shower in all groups.

CONCLUSIONS: The findings suggest thar EAS was effective in enhancing patient compl

ion showering protocol, resulring in a ficant (p < 0.007)
concenrations of CHG compared with non-EAS controls. However, variation
of unused 4% CHG suggests thar rigorous sandardization is required to maxi
benefits of this patient-centric interventional stmtegy. (J Am Coll Surg 2014;:219:256—264.
© 2014 by the American College of Surgeons)

In 2010, the C“T)(" reported thar a toml of S1. 4 mil

" It is estimared that approximarely 400,000 surgical
site infections (S51s) occur in the United States each year,

th an assodared mormality rawe approaching 25% (n =
100,000) > These numbers have historically been extrapo-
lared from inparient procedures alone, therefore, the acrual
number of $5Is is likely to be much higher because recent

CDC dara suggest that >34 million surgical procedures are
performed in curpatient US ambulatory surgical cenrers
Postoperartive 551s, in additdon to having an adverse impact

Disclosare This study was in part by a grane vo D
Edmistan from CareFusion. All other authors have nothing w disclose

Beceiued November 8, 2013, Revised Januay 26, 2014; Accepted Janty  on patient outcomes, also conwibute @ increased use of
From the Dieparmment of Surgery, Division of Vaseular Surgery, Surgical hospital-based resources, which has a negarive impact on
ar ch

Labaratary,  Medical _Colles s ansin the fiscal health of the insamtion. The evoluton of the

Edmiston et al. J Am Coll Surg 2014;219:256-264

Figure 1 Mean Skin Surface Concentration (ug/mL)
of 4% Chlorhexidine Gluconate (CHG)
Following Two Pre-Admission Showers?

. LF Arm

Overall mean=30.9 + 8.8 RTAm
Abdomen

B LF Leg
[] RTLeg

p<0.007
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Concentration, scale 1 to 45 ug/mL

Group A1 (N=20)° Group A2 (N=20)c
aMIC®? for skin staphylococcal flora (including MRSA = 5 pg/mL)

bSubjects prompted using text, email or voicemail
cSubjects were not prompted

Edmiston et al. J Am Coll Surg 2014;219:256-264
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* LLeoking at the Preadmission Shower
from a Pharmacokinetic Perspective

Dose
Duration
Timing

Comparison of Mean Chlorhexidine Gluconate Skin-

Surface Concentrations (ug/mL) of 4% Chlorhexidine

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

1200 -

p © d
1000 | p<0.001 ’ P<0.001
//
800 1~
P
//
y

600 -

-
o

400 -

Mean CHG Concentrations
(g/mL+sd)

200 1+~

0 L
Study Groups: Al A2 A3 B1 B2 B3
(N=120)°

Shower 2X Shower 3X

Edmiston et al. JAMA-Surgery August 29, 2015




To Maximize Skin Surface Coencentrations of
CHG — A Standardize Process Should Include:

An SMS, text or voicemall reminder to shower
A standardized regimen — instructions

TWO SHOWERS (CLEANSINGS) — NIGHT
BEFORE/MORNING OF SURGERY

A 1-minute pause before rinsing (4% CHG)

A total volume of 4-0zs. for each shower

Remember the devil is always in the details

Edmiston and Spencer AORN 2014;100:590-602

OPINION

To Bathe or Not to Bathe With  ®e

Chlorhexidine Gluconate: Is It Time
to Take a Stand for Preadmission
Bathing and Cleansing?

GLUAN ASSADIAN, MD: DTviai ; MAUREEN SPENCER, MECL BSW, CIC;

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

any health care facilities have incorporated an
antiseptic skin  deansing protocol, ofien
referred w0 a5 preoperive bathing and

dleansing, to reduce the endogenous microbial burden on the
skin of patients undergping clective surgery, with the aim of
reducing the risk of surgical site infections (S515). According to
a recent study by Tnjean ex al,' 91% of all facilities chac
perform coronary artery bypass surgery in Califomia have a
standardized preoperative bathing and cleansing protocol for
patients. Hiswrically, this practice has been endorsed by
national and intemational organizations, such as the Hospital
Infection Control Practice Advisory mitcce and the
Centers for Disease Control and Prevention,” the Association
for Professionals in Infecton Conerol and Epidemiology
(APIC),” AORN," the Instirute for Healthcare Improvement
(IHI),” and the National Institure for Health and Care
Excellence (NICE),® which recommend bathing andfor

with an antiseptic agent before sugery s a

at of a broader serategy o reduce SSIs. The 2008
Society for Healthare Epidemiology of America (SHEA)/
Infectious Diseases Society of America (IDSA)/Surgical
Infection Society (SIS) strategies to prevent SSIs in acure
are hospitals dedlined to recommend a specific application
policy regarding selection of an  antiseptic agent for
preoperative bathing bue acknowledged that the (maximal)
antiseptic bencfits of chlorhexidine gluiconate (CHG) are
dependent on achieving adequate skin surface concentrations.”

Findings in reports published in the pase 10 years have iden-
i s to be the most common health care—associared
infection (HAI) and the most expensive in terms of resource
urilization.”” This provides a strong business case for health
e institutons to invest in targered, evidence-based, inter-
ventional strategies that reduce the risk of postoperative
complications. Tn addition, because the microbial flora of the
skin, especially staphylococdi, provides a prominent reservoir
of pathogens thar cause SSIs, """ focused interventions aimed
at mitigating chis reservoir in preoperative patients represent a
logical and effective risk reduction serategy.

THE YIN AND YANG OF PREADMISSION
BATHING: A RATIONAL CONSIDERATION
OF BENEFIT
Despice the prevalent clinical practice of preoperative bathing
cians are now confronted with a possible shiftin
ORN recommendations. Thecurrent proposed
drafk recommendations for preoperative showering or cleansing
are summarized in Table 1. The 2015 AORN “Guideline for
preoperative patient skin antisepsis”' and the CDC draft
guideline' both have expanded their recommendarions for
perioperative skin antisepsis from using CHG produces to
also using other cleansing products (e, antimicrobial or
nonantimicrobial soap, other unspecified skin antiseptics)
These expanded recommendarions marginalize the practice of

AORNJ 2015;101;229

16



s Is There an Evidence-Based
Rationale for Antimicrobial Wound
Closure Technology as a Risk-
Reduction Strategy?

Adherence off Methicillin=Resistant Staphyl6CoCCUS
aureus: (MRSA) 1o Braided Suture

Edmiston et al, Surgical Microbiology Research Laboratory, Milwaukee — APIC 2004




Extrinsic Risk Factor: Bacterial Colonization
of Implantable Devices

- Sutures are foreign bodies — As such can be colonized by Gram
+/- bacteria

- Implants provide nidus for bacterial adherence
- Bacterial colonization canilead to biofilm formation
. Biofilm formation enhances antimicrobial recalcitrance

Ny~ Antibiotics

i As little as 100 staphylococci can

i . aye . . .
Q % A initiate a device-related infection
PROTECTION Antibodies
Phagocytes
NUTRIENT TRAPPING
Glycocalyx Enclosed . .
Microcolony Ward KH et al. J Med Microbiol. 1992;36: 406-413.
- ADH;E&' Kathju S et al Surg infect. 2009;10:457-461
il - Mangram AJ et al. Infect Control Hosp Epidemiol.1999;27:97-134
Edmiston CE, Problems in General Surgery 1993;10: 444
Edmiston CE, J Clinical Microbiology 2013;51:417

Bacteria

PROSTHETIC MATERIAL

Presence ofiBiofilm on Selected 'Sutures irom Noen-infected and
Infected Cases

SUTURES

B Nylon?
Braided ?

. Monofilament ©

Presence of Biofilm (%)

Non-Infected Cases . _Infected Cames .
Skin Sutures Superficial SSI  Deep Incisional SSI

2non-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 CE et al., J Clin Microbiol 2013;51:417




Are Sutures Really'a Nidus ferinfection?
Staphylococcus;epidermidis;incisional Woundinfection

' M.' o/
i {3 p
. i ; pi 5

Surgical Microbiology Research Laboratory, Milwaukee - 2005

Utilizing/innovative Impregnated Technology te: Reduce the
RiskiofiSurgicaliSite Infections

Bacterial Adherence to Surgical Sutures:
Can Antibacterial-Coated Sutures Reduce
the Risk of Microbial Contamination?

Charles E Edmiston, PhD, Gary R Seabrook, MD, FACS, Michael P Goheen, M8, Candace | Krepel, hs,

Christopher P Johnson, MD, FACS, Brian D Lewis, MD, FAcs, Kellie R Brown, MD, FACS,
Jonathan B Towne, MD, FACS J Am Coll Surg 2006;203:481-489
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Mean Microbial Recovery from StandardPolyglactin
Sutures Compared to Triclosan (Antimicrobial)-Coated
Polyglactin Closure Devices

Mean colony forming units
(cfu)/lcm suture

10° | 107
S. aureus S. epidermidis E. coli
(MRSA) RP62A

Exposure Time 2 Minutes

Edmiston et al, J Am Coll Surg 2006;203:481-489
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Is there an evidence-based argument
for embracing an antimicrobial
(triclosan)-coated suture technology to
reduce the risk for surgical-site
infections?: A meta-analysis

Charles E. Edmiston, Jr, PhD," Frederic C. Daoud, Ml:i,h and David Leaper, MD, FACS," Milwauler,
W, Paris, France, and London, UK

Badkground. It has been estimated that 750,000 ta 1 mallion. surgical-site infections (SSks) ocour in the
United States each year, causing substantial morbidity and mortahty. Triclosan-coaed sutures were
developed as an adjuncitve stralegy for SSI risk reduction, but a recently published systematic literatur
review and meta-analysis suggested that no clinical benefit is associated with this technology. Howevey
that study was hampered by poor selection of available randomezed controlled trials (RCTs) and low
patient numbers. The current systematic review involves 13 randomized, international RCT, tofaling
3,568 surgical patients

Methods. A systematic bterature search was performed on PubMed, Embase/Medline, Cochrane
database group (Central Register of Controlled Trials, Cachrane Database of Systematic Reviews, Health
FEcanomic Fvaluations Dalabase/Database of Health Technology Assessments), and wune.clinicaltrials.
gov fo identify RCT5 of triclosan-coated sufures compared with conventional sutures and assessing the
clinical effectiveness of antimicrobial sutures to decrease the visk for SSIs. A ficed- and vandom-effects
model was developed, and pooled estimates wported as risk ratio (RR) with a coresponding 95%
confidence interval (CI). Publicatton bias was assessed by analyzang a funnel plot of indrvidual studies
and testing the Egger regression. infercept.

Results. The meta-analysts (13 RCTs, 3,568 patients) found that wse of triclosan antimecrobial-coated
sufues was assoctated with a decrease in SSIs in selected patient populations (fixed effect: RR = 0.734;
95% CI: 0.590-0.915; P = .005; random-effect: RR = 0.693; 95% CI: 0.533-0.920; P = 011). No
publication bias was detected (Egger intercept test: P = . 143).

Conclusion. Decreasing the risk for SSIs requires a multifaceted “care bundle” approach, and this meta-
analysis of curvend, pooled, peer-reviewed, randomized controlled trials suggests a chnical effectiveness of
antimicrobialcoated sutwms (triclosan) in the prevention of SSIs, representing Center for Evidence-Based
Medicine level 1a evidence. (Surgery 2013;154:8%100.)

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"?

Deparement of Hepatobiliary Surg
Ce Liv
Cornpondence o: Profe

1d: Surgical-site infections (3S1s) 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 SSI, 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.

Methods: 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 SSIs was conducted until June 2012. The primary outcome
investigated was the incidence of SSI. Pooled relative risks with 95 per cent confidence interval (cd)
were estimated with RevMan 5.1.6.

Results: 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 070, 95 per cent . 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.
Conclusion: TCS demonstrated a significan beneficial effect in the prevention of SS1 after surgery.

Afflisted Drum Tower Hospial, School of Medicine, Nanjing Universiy, and *Jiangsu Provinee's Key Medical

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

Wang et al., British J Surg 2013;100;465-473
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Meta-Analysis of Prevention of Surgical Site Infections
following Incision Closure with Triclosan-Coated Sutures:
Robustness to New Evidence

Frederic C. Daoud, Charles E. Edmiston, Jr” and David Leaper®

Abstract

Background: A systiemalic literature review (SLR) and meta-analysis of surgical site infections (SSls) after
surgical incision closure with triclosan-coated sutures (TS) compared with non-antibacterial coated sutures
(NTS) previously published by the authors suggested that fewer SSIs occurred in the TS study arm. However,
the results were vulnerable to the removal of one key randomized control trial (RCT) because of insufficient
data. Furthermore, recently published RCTs highlighted the need for an update of the SLR to challenge the
robustness of results.

Methods: The protocol for the new SLR included more stringent tests of robustness than initially used and the
meta-analysis was updated with the results of two new RCTs as well as the count of patients and SSIs by U.S.
Centers for Disease Contrel and Prevention (CDC) incision class.

Results: The updated SLR included 15 RCTs with 4,800 patients. No publication bias was suggested in the
analysis. The predominant effect estimated a relative risk of 0.67 (95% CI: [0.54, 0.84], p=0.00053) with an
overall lower frequency of SSI in the TS arm than in the NTS arm. Results were robust to sensitivity analysis.
Conclusions: The two additional peer-reviewed double-blind RCTs of this update confirmed the predominant
effect found in the authors™ previous meta-analysis and established the robustness of conclusions that were
previously lacking. This SLR and meta-analysis showed that the use of triclosan antimicrobial sutures reduced
the incidence of SSI after clean, clean-contaminated, and contaminated surgery. The Centre for Evidence-based
Medicine (CEBM) evidence concentration la of this SLR was reinforced.

Daoud, Edmiston, Leaper - Surgical Infections 2014: On Line




Meta-Analysis of Risk Reduction by Wound Classification
Random-effects pooled RR of SSls - 15 RCTs - RR by CDC class

%! Study name Statistics for each study Infections | Total
- Risk Upper
nto imt  pVae TS NTS
Rozele | 0915 0038 2/46 8/38
g | 1928 029 2/51 5/5%
Galal | 164 02 47 8/19
Justinger | 102 0088 W/28 2/45
Thamour-Bergsirom | 1006 0053 23/184 38/1%0
Isk| 2006 0417 4110 12/340
Wikams | 1506 0317 W0/75  WITS
Sem | 1831 089 16/160 17/183
0831 0001 75/1089 12471220
Rasic I 107 004 4/91  12/%
Nakamura Il 10 007 9/25 18/203
Justinger I 106 009 W6 16/97
[=1] 1295 0184 8IM WM
Baracs Il 116 093 23/188 24/197
Ford Il 81159 0319 /MU o2
092 0010 61/751 84/683
Mangmalarak (1l 279 039 a2y k1R

Galal Il 1208 016

] "®
Justnger Il 20 o3 3

9

[

Tt
020 098 08 9/

Viegreark IV 4000 0468 34157 025 4/ 1738

4000 0468 MIST 025 4 1138

sing Tuangmssng 0064 000 1067 0086 0/150 15/300

mesing Tuenenmissng 1018 065 1586 095 31/19 20/1¥

missing 0952 0615 1475 087 31/289  45/4%1

e OB0 0% 080 000 180/22% 211262

19/74

|

1

|

|

1

1

1

|

|

[]
L}
"
"
L}

L}

[}
1] 1
L} Nakamura il 4186 035 0/ m
(]
[
]
v
v
ms¢

o1

Favours TS

RR: Risk Ratio. SSI: Surgical Site Infections. TS: Triclosan Sutures, NTS: Non-Triclosan Sutures, RCT: Randomized Controlled Trial
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ORIGINAL ARTICLE

Triclosan-Coated Sutures Reduce the Risk of Surgical Site Infections:
A Systematic Review and Meta-analysis

Anucha Apisarnthanarak, MD;1 Nalini Singh, MD, M]:'H;Z Aila Nica Bandong, MS;3 Gilbert Madriaga, PTRP*

osjecTive. To analyze available evidence on the effectiveness of triclosan-coated sutures (TCSs) in reducing the risk of surgical site

infection (SSI).
DESIGN.  Systematic review and meta-analysis.

METHODS. A systematic search of both randomized (RCTs) and nonrandomized (non-RCT) studies was performed on PubMed Medline,
OVID, EMBASE, and SCOPUS, without restrictions in language and publication type. Random-effects models were utilized and pooled
estimates were reported as the relative risk (RR) ratio with 95% confidence interval (CI). Tests for heterogeneity as well as meta-regression,
subgroup, and sensitivity analyses were performed.

rESULTS, A total of 29 studies (22 RCTs, 7 non-RCTs) were included in the meta-analysis. The overall RR of acquiring an SSI was 0.65
(95% CI: 0.55-0.77; I* =42.4%, P=01) in favor of TCS use. The pooled RR was particularly lower for the abdominal surgery group (RR: 0.56;
95% CI: 0.41-0.77) and was robust to sensitivity analysis. Meta-regression analysis revealed that study design, in part, may explain heterogeneity
(P'=.03). The pooled RR subgroup meta-analyses for randomized controlled trials (RCTs) and non-RCT's were 0.74 (95% CI: 0.61-0.89) and
0.53 (95% CI: 0.42-0.66), respectively, both of which favored the use of TCSs.

concruston. The random-effects meta-analysis based on RCTs suggests that TCSs reduced the risk of SSI by 26% among patients
undergoing surgery. This effect was particularly evident among those who underwent abdominal surgery.

Infect Control Hosp Epidemiol 2015;36(2):1-11
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What Do the Varous Meta-Analyses Tell
UsTAbeut RIskiRedUction?

\Wang et-al, BJS 2013;100-465: 17 RCI (8720 patients) — 30%
decrease in risk of:SSI(p<0:001)

Edmiston et, Surgery 2013;154:89-100: 13 RCT (3568
patients) — 27% to 33% decrease in risk of:SSI (p<0.005)
Sajid et al, Gastroenterol Report 2013:42-50: 7 RCT (1631
patients) — Odds of SSI 56% less in triclosan suture group
compared to controls (p<0.04)

Daoud et al, Surg Infect 2014;15:165-181: 15 RCT (4800
patients) — 20% to 50% decreased risk of SSI (p<0.001)
Apisarnthanarak et al. Infect Cont Hosp Epidemiol
2015;36:1-11: 29 studies (11,900 patients) — 26% reduction in
SSI (p<0.01)

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY AUGUST 2014, VOL. 35, NO. 8

ORIGINAL ARTICLE

An Economic Model: Value of Antimicrobial-Coated Sutures to
Society, Hospitals, and Third-Party Payers in Preventing
Abdominal Surgical Site Infections

Ashima Singh, MS;' Sarah M. Bartsch, MPH;* Robert R. Muder, MD;* Bruce Y. Lee, MD, MBA?

BAckGROUND. While the persistence of high surgical site infection (55I) rates has prompted the advent of more expensive sutures that
are coated with antimicrobial agents to prevent SSIs, the economic value of such sutures has yet to be determined.

meTHODS. Using TreeAge Pro, we developed a decision analytic model to determine the cost-effectiveness of using antimicrobial sutures
in abdominal incisions from the hospital, third-party payer, and societal perspectives. Sensitivity analyses systematically varied the risk of
developing an SSI (range, 5%-20%), the cost of triclosan-coated sutures (range, $5-$25/inch), and triclosan-coated suture efficacy in
preventing infection (range, 5%-50%) to highlight the range of costs associated with using such sutures.

rREsuULTs. Triclosan-coated sutures saved $4,109-$13,975 (hospital perspective), $4,133-$14,297 (third-party payer perspective), and
$40,127-$53,244 (societal perspective) per 5SI prevented, when a surgery had a 15% S5I risk, depending on their efficacy. If the 551 risk
was no more than 5% and the efficacy in preventing S5Is was no more than 10%, triclosan-coated sutures resulted in extra expenditure
for hospitals and third-party payers (resulting in extra costs of $1,626 and $1,071 per SSI prevented for hospitals and third-party payers,
respectively; SSI risk, 5%; efficacy, 10%).

concrustons.  Our results suggest that switching to triclosan-coated sutures from the uncoated sutures can both prevent 55Is and save
substantial costs for hospitals, third-party payers, and society, as long as efficacy in preventing SSIs is at least 10% and SSI risk is at least
10%.

Infect Control Hosp Epidemiol 2014;35(8):1013-1020




* We Cannot Forget the Environment
of Care as an Etiologic Pathway to
SSis

Pathogens Survival on Surfaces

Clostridium difficile 35- >200 days.27®
Methicillin resistant Staphylococcus aureus (MRSA) 14- >300 days.510. 12
Vancomycin-resistant enterococcus (VRE) 58- >200 days.234
Escherichia coli >150- 480 days.”*
Acinetobacter 150- >300 days.”™*
Klebsiella >10- 900 days.5"
Salmonella typhimurium 10 days- 4.2 years.”
Mycobacterium tuberculosis 120 days.”
Candida albicans 120 days.”

Most viruses from the respiratory tract (eg: corona, Few days.”
coxsackie, influenza, SARS, rhino virus)

Viruses from the gastrointestinal tract (eg: astrovirus, HAV, 60- 90 days.”
polio- or rota virus)

Blood-borne viruses (eg: HBV or HIV) >7 days.5

1. Beard-Pegler et al. 1988.. J Med Microbiol. 26:251. 7. Kramer et al. 2006. BMC Infect Dis. 6:130.
2. BIOQUELL trials, unpublished data. 8. Otter and French. 2009. J Clin Microbiol. 47:205.
3. Bonilla et al. 1996. Infect Cont Hosp Epidemiol. 17:770. 9. Smith et al. 1996. J Med. 27: 293-302
4. Boyce. 2007. J Hosp Infect. 65:50. 10. Wagenvoort et al. 2000. J Hosp Infect. 45:231.

5. Duckworth and Jordens. 1990. J Med Microbiol. 32:195. 11. Wagenvoort and Joosten. 2002. J Hosp Infect. 52:226.
6. French et al. 2004. ICAAC 12. Edmiston et al. 2004 Surgery 138:572.
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Surface Contamination in Operating Rooms:
A Risk for Transmission of Pathogens?

! Fredéric Barbut? and Jonathan A, Otter'?

Saber Ye

Abstract

Background: The role of surface contamination in the transmission of nosocomial pathogens is recognized
increasingly. For mare than 100 years, the inanimate environment in operating rooms (¢.g., walls, tables, floors,
and equipment surfaces) has been considered a potential source of pathogens that may cause surgical site
infections (SSIs). However, the role of contaminated surfaces in pathogen acquisition in this setting generally is
considered negligible, as most SSIs are believed to originate from patients’ or healthcare workers' flora
Methods; A search of relevant medical literature was performed using PubMed 1o identify studies that in-
vestigated surface contamination of operating rooms and its possible role in infection transmission.

Results: Despite o limited number of studies evaluating the role of surface contamination in operating rooms,
there is sccumulating evidence that the inanimate environment of the operating room can become contaminated
with pathogens despite standard enyironmental cleaning. These pathogens can then be transmitted 10 the hands
of personnel and then to patients and may result in SSIs and infection outbreaks.

Conetusion: Contaminated surfaces can be responsible for the transmission of pathogens in the operading room
setting. Further studies are necessary to quantify the role of contaminated surfaces in the transmission of
pathogens and to inform the most effective environmental interventions. Given the serious consequences of
§S1s, special asention should be given to the proper cleaning and disinfection of the inanimate cnvironment in
erating rooms in addition to the other established infection control measures to reduce the burden of SSIs
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Percent Intraoperative Recovery of Airborne Microbial
Populations During Vascular Surgery (N=70)
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What Constitutes the Ideal Surgical
Care Bundle?

SURGICAL INFECTIONS
umber 3,

Reducing the Risk of Surgical Site Infections:
Did We Really Think SCIP Was Going to Lead Us
to the Promised Land?

Charles E Edimiston. Jr. # Maursen, Spencer ? Brian D. Lewis” Kellie R. Brown.” Peter J. Rossi *
iy R Henen * Heidi W. Smith,* and Gary R. Seabrook™

Abstract

Background: Surgical site (SSIs) are with patient morbidity and death. It is

estimated that 750,000-1 million SSks occur in the U.S. each year, ufilizing 3.7 million extra hospital days and

costing more than $1.6 billion in excess hospital charges.

Method: Review of pertinent English-language literature

Results: The Surgical Care Improvement Project (SCIP) was embraced as a “one-size-fits-all” strategy o reduce
infoctionus 25% by 2010. U the evidence suggests that SCIP by itself has had

little efficacy in reducing the overall risk of SSI. Whereas the SCIP initiative represents a first national effort to

Focus on reducing postoperative infectious morbidity and deaths, it fails 1 consider salient risk factors such as

body mass index and selected surgical practices, inchuding toumiquet application pror to incision.

Conclusion: Rather than focus on a single risk-reduction strategy, future efforts to improve surgical oukomes.

should cmbrace a “SCIP-plas” mult-facoted, Scred intorventional stratcgy that includes pre-admission anti-

septic = s t skin v, active s

surveillance, and unigue to selective patient pepulations.

Nationalizing Risk Reduction—The SCIP Mandate 25% by the year 2010 [3]. The specific infection prevention

RADITEONA LY, THE THREE CORNERSTONES viewed as es-
for reducing the risk of postopera ive surgical site
hnique, timely and

o T o ectimate thet 750,000 million SS1e e y o
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SR i, Foie o achicve. [
The Surgical Care Improvement Project (SC1F), developed il results in 2 Pt rediction in C Sy ——
by the Canpers for Madicare amnd Madicaid Services and - B}, Which Cormiapands o 3 -pay-far paformancs’ oo
Plemented in 2006, was deigned as an evidenoebased ini-  and-stick approach o improving patient outcomes. The origi-
Bative to he appiied brosdly scross selactod surgical sevicss, | nal SCIP RaTmbermia process massurehas beay -
with & stated goal of reducing morbality and moraliy rates  include paients Gthis an thase Bavng colomecal SuTEeEy,
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Div oo of Vascular Surgery, Medical Collage of W iscorsin, Nl wa ks, Wisonsn.
*Universal Healh Serviem, Ring of Prussis, Pensylvania
D arbrmert oF Pharmacy. Frootort Hompital, Milwsbkoe, Wisoorsin.
Prsented in part ata sentific symposium of the Thistieth Anmual Meeting of the Surgical Infoction Sockety, Las Vegas, Nevada, Apsil 1720,
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Developing an argument for bundled
interventuons to reduce surgical site
infecuaon in colorectal surgery

Seth A. Waits, MD,* Danielle Fritze, MD.* Mousumi Banerjee, PhD,™” Wenying Zhang, MA,*
James Kubus, MS,* Michael J. Englesbe, MD,* Darrell A. Campbell, Jr, MD.* and
Samantha Hendren, MD, MPH." Ann Ardbor, MT

Background. Surgical site infection (551) vemains a costly and morbid complication after colectomy. The
primary ofjective of this stuwdy was o investigate whether a groufr of perioperative care measures
previously showmn to be associated with veduced SSI wouwld have an additive effect in SST reduction. If so,
this would suprport the use of an “SSI prevention bundie™ as a quality improvement interveniion.
Methods. Data from 24 hospitals participating in the Michigan Surgical Quality Collaborative were
included in the study. The main cutcome measwure was S5 Hierarchical logistic regression was wused to
account for clustering of patients within hospitals

Results. In total, 4,085 operations fulfilled inclusion criteria for the study (Current Procedural
Terminology codes 44140, 44160, 44204, and 44205). A “bundle scove’” was assigned o each
operation, based on the number of perioperative care measwres followed (appropriate Surgical Care
Imprrovement Profect-2 antibiotics, postoperative normothermia, oral antibiotics with bowel greparation,
Pperioperative glycemic control, minimally invasive surgery, and short operative duration). There was a
strong stefrvise inverse association between bundle scove and incidence of SSI. Patienis who received all 6
bundle elements had visk-adfusted SSI rates of 2.0% (95 % confidence interval (CIj, 7.9—0.59% ),
whereas patienis who received only 1 bundle measure had SST rates of 17.5 % (95% CI, 27.1-10.8 % ).
Conclusion. This malti-institutional study shows that patienis who received all 6 perioperative care
measwures attained a very low, rvisk-adfusted SST rate of 2.0 % . These reswlis suggest the promise of an S5T
reduction intervention for qguality imprrovement; hotwever, prospective research are required to confirm this
Jinding. (Surgery 2014;155:602-6.)

From the Departments of Surgery”™ and Biostatistics, b U dwersity of Michigan, Ann Aoy MI

Waits et al, Surgery 2014;155:602
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The Preventive Surgical Site Infection Bundle

in Colorectal Surgery

An Effective Approach to Surgical Site Infection Reduction
and Health Care Cost Savings

Jeffrey E. Keenan, MD; Paul J. Speicher, MD; Julie K. M. Thacker, MD; Monica Walter, DNP;
Maragatha Kuchibhatla, PhD; Christopher R. Mantyh, MD

RESULTS Of 559 patients in the study, 346 (61.9%) and 213 (38.126) underwent their
operation before and after implementation of the bundle, respectively. Groups were matched
on their propensity to be treated with the bundle to account for significant differences in the
preimplementation and postimplementation characteristics. Comparison of the matched
groups revealed that implementation of the bundle was associated with reduced superficial
SSIs (19.3%6 vs 5.7%, P < .001) and postoperative sepsis (8.5%6 vs 2.4%, P = .009). No
significant difference was observed in deep SSls. organ-space 5Sls. wound disruption. length
of stay, 30-day readmission, or variable direct costs between the matched groups. However,
in a subgroup analysis of the postbundle period, superficial SSI occurrence was associated
with a 35.5% increase in variable direct costs ($13 253 vs $9779, P = .001) and a 71.7%
increase in length of stay (7.9 vs 4.6 days. P < .001).

CONCLUSIONS AND RELEVANCE The preventive SS| bundle was associated with a substantial
reduction in SSis after colorectal surgery. The increased costs associated with SSis support
that the bundle represents an effective approach to reduce health care costs.

Figure 1. The Preventive Surgical Site Infection (SSI) Bundle in Colorectal Surgery
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*Mechanical bowel before fascial closure
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. ally washings or incisions
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3Maintenance of euglycemia
preparation of surgical field -
with chlorhexidine alcohol aMaintenance of normothermia during surgery
and in the early postoperative period

Patient education and reinforcement of $SI preventive measures and objectives

aStandardization of

JAMA Surg. doi:101001/jamasurg.2014.346
Published online August 27, 2014.
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Implementation of a Bundle of Care to Reduce Surgical
Site Infections in Patients Undergoing Vascular Surgery

Jasper van der Slegt'", Lijckle van der Laan', Eelco J. Veen', Yvonne Hendriks?, Jannie Romme?,
Jan Kluytmans®?

1 Department of Surgery, Amphia Hospital, Breda, The Netherlands, 2 Laboratory for Microbiology and Infection Contral, Amphia Haspital, Breda, The Nethedands,
3 Department of Medical Microbiology and Infection Control, VU University Medical Center, Amsterdam, The Netherlands

Abstract

Background: Surgical site infections (S5's) are associated with severe morbidity, mortality and increased health care costs in
vascular surgery.

Objective: To implement a bundle of care in vascular surgery and measure the effects on the overall and deep SSI's rates.
Design: Prospective, quasi-experimental, cohort study.

Methods: A prospective surveillance for 5SI's after vascular surgery was performed in the Amphia hospital in Breda, from
2009 through 2011, A bundle developed by the Dutch hospital patient safety program (DHPSP) was introduced in 2009 The
elements of the bundle were (1) perioperative normothermia, (2) hair removal before surgery, (3) the use of perioperative
antibiotic prophylaxis and (4) discipline in the operating room. Bundle compliance was measured every 3 months in a
random sample of surgical procedures and this was used for feedback.

Results: Bundle compliance improved significantly from an average of 10% in 2009 to 60% in 2011. In total, 720 vascular
procedures were performed during the study period and 75 (10.4%) SSI were observed. Deep SSI occurred in 25 (3.5%)
patients. Patients with SSI's (28,5+29.3 vs 108+ 113, p<0.001) and deep-SSI's (48.3£394 vs 114+11.8, p<0.001) had a
significantly longer length of hospital stay after surgery than patients without an infection. A significantly higher mortality
was observed in patients who developed a deep SSI (Adjusted OR: 2.96, 95% confidence interval 1.32-6.63). Multivariate
analysis showed a significant and independent decrease of the SShrate over time that paralleled the introduction of the
bundle. The SSkrate was 51% lower in 2011 compared to 2009.

Conclusion: The implementation of the bundle was associated with improved compliance over time and a 51% reduction of
the SSirate In vascular procedures. The bundle did not require expensive or potentially hammful interventions and Is
therefore an important tool to improve patient safety and reduce SS’s in patients undergoing vascular surgery.
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Do surgical care bundles reduce

the risk of surgical site infections

in patients undergoing colorectal
surgerys 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, MPH,* and Charles Edmiston, PhD,* Nottingham, Leicester, Huddersfietd, and London,
UK, and Miwaukes, WI

Badkground. Carw bundles are a strategy that can be used to reduce the risk of surgical site infection
(SST), but individual studies of care bundles vepori conflicting outcomes. This study assesses the
effectiveness of care bundles to reduce S5I among patients undergving colorectal surgery.

Methods. We performed a systematic review and meta-analysis of randomized controlied trials, quasi-
expertmenial studies, and cohort studies of care bundles to reduce SSI. The search strategy included
database and clinical trials register searches from 2012 until fune 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 caleulate pooled relative visk (RR)
estimates wsing Cochrane Review Manager. The 1 statistic and funnel plots were performed to ideniify
publication bias. Sensitivity analysis was carried oul 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 antibioti administration, appropriate
hair removal, glycemic control, and normothermia. The SSI 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 8515 patients shows that surgical care bundles have a clinically imporiant
impact on reducing the risk of SSI compared o standard cavewith a Cof 0.55 (0.39-0.77; P = .0005)
Conclusion. The systematic review and meta-analysis docwments thai use of an evidence-based, surgical
care bundle in patients undergoing colorectal surgery significantly reduced the risk of SSI. (Surgery
2015;158:66-77.)

From the School of Health Sciences,® University of Nottingham, Nottingham; Faculty of Health and Life
Sciences,” De Montfort University, Leicester; Institute of Skin Integrity and Infection Prevention,” Univ
Huddersfield, Huddersfield; Richarl Wells Research Centre,® Unéversity of West London, London,
Department of Surgery,” Medical College of Wisconsin, Milwaukee, Wi
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CareBundle  Control Risk Ratio Risk Ratio
Study or Subgloup Events Tota Events Tota Weigm M-H, Random, 95% CI MH, Random, 95% CI
Anthony 2010 65100 24 9 8T% 1.82[1.21, 2.14) —~
Berenguer 2010 78 15 13 62% 0.63[0.27, 1.47) -
Bull 2011 7175 7 180 81% 0.84 [0.50, 1.41) =
Cima 2012 8 198 52 5% 6.9% 0.410.20, 0.85)
Crolla 2012 6 377 % 394 93% 0.74[0.55, 1.00]
Hedrick 2007 N 132 45 175 84% 0.62[0.39, 0.99)
Keenan 2014 N2 5 N2 82% 0.330.20, 0.54]
Liau 2010 408 33 1040 72% 0.140.07, 0.28)
Lutfiyya 2012 195 91 430 7.9% 0.32[0.18, 0.55)
Paslor 2010 283 45 238 9.0% 1.02[0.71, 1.47)
Tillman 2013 104 19 79 73% 0.48[0.25, 0.93)
Waits 2013 g 17 8 36% 0.13(0.03, 0.56)
Wick 2012 324 78 93% 0.67 (0.49, 0.90)

Totd (95% CI) 1649 3866 100.0% 0.55[0.39,0.77]
Total events 328 585

Heterogeneity: Tau?= 0.30; Chi*= 73.22, df= 12 (P < 0.00001); I*= 84%

Test for overall effect: Z = 3.47 (P = 0.0005)

001 01 10100
Favours Care Bundle  Favours Control

Fig 2. Forest plot. Surgical care bundles to reduce the risk of surgical site infections.
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Table I1. Bundle interventions

Anthony Berenguer Bull CGima Crolla Hawn Hedrick Keenan  Larochelle Liaw  Lulfya  Pastor Tillman  Waits Wick  Wick
SST bundle interventions 201 2010 2011 2013 2012 2011 2007 2014 2011 2010 2012 2010 2013 2014 2008 2012
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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 guideli i urvei using i it that ili
benchmarking of anonymised surgeon-specific SSI rates; 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.
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“The practice of evidence-based medicine means
Integrating individual clinical expertise with the
best external evidence from systematic reviews.”

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




*» Caveat: Surgical Site Infections
Often Represent a Complex and

Multifactorial Process - the Mechanistic
Etiology or the Search for Resolution
May be Quite Elusive
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