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



Risk is a Myriad

Pre-Operative
Factors

of Events - SSI Fishbone Diagram

Peri-Operative
Team Factors

Organizational and
Management Factors

e Lack of Hand Hygiene
e Patient Body Colonization
e Lack of Pre-Op Shower

e Lack of Traffic Control-
Too Many in room

e Improper Surgical Hand Antisepsis
e Improper Surgical Attire
e Unstrerile Instruments
e Use of Staples or Steri-Strips
e Contaminated Environment
e Inadequate Surgical Prophylaxis
e Surgical Irrigation
e Non-Coated Sutures

e Poor Communication Among Team
e Financial Constraints
e Poor Leadership
e Increase Hospitalization Days

* MRSA or MSSA
Nasal Colonization

e Infection at
Another Site

e Obese
e Diabetic
* Smoker

e Immunosuppressive
Agents

e Use of Drains

® Lack of Re-Dosing
of Antibiotic

® Poor Surgical
Technique

e Lack of Discontinuation of
Antibiotics at 24 hrs

e Contaminated Environment
e Lack of Hand Hygiene

e Contamination of Incision
Post-Op
e Inadequate Staffing for
Post-Op Care

e Lack of Foley Catheter removal
Within 48 hrs

e Poor Staff levels
e Design, Availability and
Maintenance of Equipment
e Workload and Shift Patterns
e Environment and

Physical Plant Problems
(Air Handling System)

Patient
Factors

Surgeon

Technique

Work
Environment
Factors

Care Delivery
Problems
(CDP’s)




“Every operation s outthe surgicallwound®

—t—

experiment in 0logy ™

£ = “....all surgical wounds are contaminated to some degree
B L. at closure — the primary determinant of whether the
Br] ?urgery 1920; 8 : 27-35 contamination is established as a clinical infection is host
(wound) defense”

Belda et al., JAMA 2005;294:2035-2042



Evidence-Based Hierarchy

Systematic Reviews
and Meta-analvses

Randomized
Controlled Double
Blind Studies

Case Reports

Ideas, Ed tnrlals, Dplnmﬁs
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Mitigating Riske- Surgical
Care Imprevement Project
SCIP) — AnEvidence-Based

“Bundle” Approeach

Timely and appropriate
antimicrobial prophylaxis
Glycemic control in cardiac
and vascular surgery
Appropriate hair removal

Normothermia in general
surgical patients

Is this the Holy Grail?



Anilncrease infCompliance Withithe Surgical Care
Improvement Project Vieasures Does Not Prevent Surgical
Site Infection in' Colorectal Surgery

Percentage (%)

100T — Global
90+ compliance

80T —=— 55| rates

Time (months)

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



Vascular Surger

Leioal Pubhcation of the
Sooely lor Vasculs Sunpery S
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Impact of SCIP on Surgacal Sile Infections
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The effect of Surgical Care Improvement Project
measures on national trends on surgical site
infections 1n open vascular procedures

Anahita Dua, MD, MS, MBA," Sapan §. Desai, MD, PhD, MBA, Gary R, Seabrook, MD,'
Kellic R, Brown, MD," Brian D. Lewis, MD," Patu] Rossi, MD," Charles E. Edmiston, PhD," and
Cheong . Lee, MD," Mibwauker, T

Obectiv: The Surgical Care Improvement Project (SCLP) is a national initiative to reduce surgical compliations,
including postoperative surgical site infection (51), through protocol-driven antibiotic usage. This study aimed to
determine the effect SCIP guidelines have had on in-hospital 8515 after open vascular procedures.

Method: The Nationvide Inpatient Sample (NLS) was retrospectively analvzed using International Chassification of Dis-
cases, Ninth Revision, diagnosis codes to capture 8515 in hospita patients who underwent elctive carotid endarterectony,
clective open repair of an abdominal ortic aneurysm (AAA ) and peripheral bypass. The pre-SCLP era was defined as 2000
to 2003 and post-SCLP was defined as 2007 to 2010, The year 2006 was excluded because this was the transition year in
which the SCLP guidelines were implemented, Analyss of varance and y esting were usd for taistial anlyss,
Result: The rate of SS1 in the pre-SCID era was 2.2% compared with 2.3% for carotid endarterectomy (P = .06). For
peripheral bypass, both in the pre- and post-SCIP era, infection rates were 0.1% (P = .22). For open, elective AAA, the
rate of infection in the post-SCLP era increased significantly to L4 from L0% in the pre-SCIP exa (P < 001). De-
mographics and in-hospital mortality did not differ significantly between the groups.

Conelnsions: Implementation of SCIP guidelines has made no significanteffect o the incidence ofin-hospital S5 in open
vascular operations; tather, an increase in 91 rates in open AAA repairs was observed. Patient-centered, bundled ap-
proaches to care, rather than current SCLD practices, may further decrease $S1 rates in vascular patients undergoing open
procedures. (] Vase Surg 2014:60:1635-9.




Adjunctive Components — The
Preadmission Shower from an
Evidence-Based Perspective




* Preadmission Showering/Cleansing




Micronial'ECoIogy: o SKinfSurface

. 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



Preoperative bathing or showering with skin antiseptics to
prevent surgical site infection (Review)

Webster ], Osborne §

THE COCHRANE
COLLABORATION®

This is a reprint of 2 Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochnane Lifrary
2015, lssue 2
hetpe/fwwwthecochranelibrary.com

Draft Guideline for the Prevention of
Surgical Site Infection

Sandral. Berrios-Torres, MD", Craig A, Umscheid, MD, MSCE', Dale W, Brataler, DO, MPH,
Brian Leas, MA, MS", Erin C. Stone, MS", Rachel R. Kelz, MD, MSCE, FACS”, Caroline Reinke, MD,
MPH’, Sherry Morgan, RN, MLS, PhD?, Joseph S. Solomkin, MD*, John E. Mazuski, MD, PhD E.
Patchen Dellinger, MD® Kamal Itani, MO, Elie F. Berbari, MD°, John Segreti, MD®, Javad Paniz
MD"™, Joan Blanchard, MS3,BSN,AN,CNOR, CIC™, George Allen, PhD, CIC, CNORY. 1. A, J. W,
Kluytmans, MD", Rodney Donlan, PhD", Wiliam P. Schecter, MD and the Healthcare Infection
Control Practices Advisory Committee®

"Division of Healthcare Quality Promotion, Centers for Disease Control and Prevention, Atlanta, GA; % Center for
Evidence-based Practice, University of Pennsylvania Health System, Philadelphia, PA; 3University of Oklahoma
Health Sciences Center, College of Public Health, Oklahoma City, OK; * University of Cincinnati, University of
Cincinnati College of Medicine, Cincinnati, OH; > Washington University, Washington University School of Medicine,
Saint Louis, MO; 6University of Washington Medical Center, Seattle, WA, "Veterans Affairs Boston Healthcare
System, Boston, MA; 8Mayo Clinic College of Medicine, Rochester, MN; *Rush University Medical Center, Chicago,
1™ Rothman Institute, Philadelphia, PA; * ittleton Adventist Hospita, Quaty Department, Denver, CO; ‘
Downstate Medical Center, Brookiyn, NY:  Laboratory for Mictobiology and Infection Control

Amphia Hospital, Breda, the Netherlands; 14University of California, San Francisco, San Francisco General Hospital
San Francisco, CA

CDC-HICPAC — March 2014




Critiguing the Evidence for Both Cochrane and CDC
Drait 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 enroliment.



VieanrChlorhexidine Gluconate (CHG) SKintSUrface
Concentrations (Pa/mizSh)rCompared torMICq; (SHuag/mi)
ferStaphylococcal Surgicalflselatestincluding MRSA<

Subgroups (mean C, pg/ml)

Piloth 1 2
Groups (4%) (4% Agueous) (2% Cloths) [Cpc/MIC,] p-value
Group A (20)
evening (1X) 3.7+2.5 24.4+5.9 436.1+91.2 0.9 48 87.2 <0.001
Group B (20)
morning (1X) 7.8+5.6  79.2+26.5 991.3+58.2 1.9 158 198.2 <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 Pilot group N = 30 Edmiston et al, AORNJ 2010;92:509-518



Measuring Patient Compliance

All patients undergoeing elective surgical procedures take 2 CHG
preadmission shoewers/cleansing

100 random orthopaedic and general surgical patients gueried as to
whether or not they complied with preoperative instructions (201.2)

/1 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, e, Candace J Krepel, ms, Sarah E Edmiston, MEd, Maureen Spencer, MEd,
Cheong Lee, ti, Kellie R Brown, MDD, FACS, Brian DD Lewis, MD, FACS, Peter J Rossi, MDD, FACS,
Michael Malinowski, MD, Gary Seabrook, MD, Facs

BACKGROUND: Surgical sive infecrions (551s) are responsible for significant morbidicy, morealicy, and excess
use of health care resources. The preadmission antisepric shower is accepred as an effective
seravegy for reducing the risk for S5Is. The study analyzes the benefic of an innovacive elec-
rronic parient alermr system (EAS) for enhancing compliance with a preadmission showering
provocol with 4% chlorhexidine gluconare (CHIGG).
STUDY DESIGM: Afrer providing informed consent. 80 wvolunreers were randomized wvo 4 CHG showering
groups. Groups Al and A2 showered rwice. Group Al was prompred o shower via EAS.
Groups Bl and B2 showered 3 dmes. Group Bl was prompred via EAS. Subjects in groups
A2 and B2 were not prompred (non-EAS groups). Skin-surface concentrations of CHG (g
mL} were analyzed using colorimerric assay ar 5 separare anaromic sites. Smudy person nel were
blinded ro the randomizadon code; afrer final voluneer processing, the code was broken and
individual groups were analyzed.
Mean composite CHG skin-surface concentrarions were significantly higher (p < 0.007) in
EAS groups Al (30.9 = 8.8 pg/mlL) and B1 (29.0 &+ 8.3 pg/mL) compared with non-EAS
groups A2 (105 4+ 39 pg/ml) and B2 (9.5 + 31 pg/ml). Overall, 66% and 67%
reductions in CHG skin-surface concentrarions were observed in non-EAS groups A2 and B2
compared with EAS study groups. Analysis of rerurned (unused) CHG (mL) suggeses char a
wide variarion in volume of biocide was used per shower in all groups.
COMNCLUSIONS: The findings suggest thar EAS was effective in enhancing parient compliance with a pread-
mission showering prowocol, resulving in a significane (p << 0.007) increase in skin-surface
concentrations of CHG compared with non-EAS concrols. Howewver, variadon in amounc
of unused 4% CHG suggests thar rigorous standardizarion is required o maximize the
benefits of this patient-centric interventional straregy. (J Am Coll Surg 2014;219:256—264.
© 2014 by the American College of Surgeons)

In 2010, the CIDC reporred rhar a rowml of 51.4 million
inpadent surgical procedures were performed in the Unived
Stares.’ It is esdmared thar app roximaely 400 00 surgical
site infecoons (S50s) ocour in the UUnited Srares each year,

Discdosire Informarion: T his study was supporced in part by a grane vo De
Edmiston from CareFusion All other authors have nothing w disclose.

Received Movember 8, 2013; Revised January 26, 2014; Accepred January
X7, 201 4.

From the Deparmment of Surgery, Division of Vascular Surgery, Surgical
Microbiolgy Rescarch Laborarory, BMedical Collep ol "Wisconsin,

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

wirth an assodared morrality mare approaching 25% (n =
100, 0000 .7 These numbers have historically been exmrapo-
lared from inparient procedures alone, therefore, the acmal
number of 55Is is likely to be mudh higher because recent
CIC dara suggest thar =34 million surgical procedures are
performed in ourparienr US ambulatory surgical cenvers
Postoperadwve 551s, in addidon o having an adverse im pacr
on patent ourcomes, also conoibure o Inceased use of
hospimal-based resources, which has a negarive impacr on
the fiscal healdh of the insomdoon. The evoludbon of the
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Research

Original Investigation

Evidence for a Standardized Preadmission Showering
Regimen to Achieve Maximal Antiseptic Skin Surface
Concentrations of Chlorhexidine Gluconate,

4%, in Surgical Patients

Charles E. Edmiston Jr, PhD; Cheong J. Lee, MD; Candace J. Krepel, MS; Maureen Spencer, MEd; David Leaper, MD; Kellie R. Brown, MD;
Brian D. Lewis, MD; Peter J. Rossi, MD; Michael J. Malinowski, MD; Gary R. Seabrook, MD

= Invited Commentary

IMPORTANCE To reduce the amount of skin surface bacteria for patients undergoing elective
surgery, selective health care facilities have instituted a preadmission antiseptic skin cleansing
protocol using chlorhexidine gluconate. A Cochrane Collaborative review suggests that existing
data do not justify preoperative skin cleansing as a strategy to reduce surgical site infection.

Edmiston et al. JAMA-Surgery August 26, 2015




Comparison of Mean Chlornexidine Gluconate SKin-
Surface Concentrations (pg/mL) of 4% Chlornexidine
luconate tor Combinea Anatomic Sites in Groups A

(N=60) and B (N=60)?

800

600

(Mg/mL+sd)

400

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

(N=120)b
Shower 2X Shower 3X
Edmiston et al. JAMA-Surgery August 26, 2015

Mean CHG Concent




Chlorhexidine Gluconate, 4%, Showers and Surgical Site Infection Invited Commentary

Invited Commentary

Chlorhexidine Gluconate, 4%, Showers
and Surgical Site Infection Reduction

Zeinab M. Alawadi, MD, MS; Lillian S. Kao, MD, MS

Is chlorhexidine gluconate showering with a standard-
ized regimen the answer to SSI prevention? Not in and of it-
self. Should a promising, safe, low-cost intervention be part
of the answer? Yes. If we limit interventions to those with de-

finitive, high-quality evidence, then our efforts to reduce SSIs
will certainly be a wash.

Edmiston et al. JAMA-Surgery August 26, 2015



Composite Viean Skin Surface Concentrations ofiChlorhexidine Gluconate 2%,
Following Multiple Applications (5'Separate Anatomic Sites)
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Mean Concentration, ug/mL

NANRNE

Single Two Three Four Five

Number of 2% CHG Application
(n=20 per application interval, 6-2% cloths per cleansing session)

Edmiston et al, In Press Infect Control Hosp Epidemiol (Winter 2016)



OPINION

To Bathe or Not to Bathe With = ®a
Chlorhexidine Gluconate: Is It Time

to Take a Stand for Preadmission
Bathing and Cleansing?

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

OJAN ASSADIAN, MD, DTM&H; MAUREEN SPENCER, MEd, BSN, CIC;

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

referred o bathing  and

ing, to reduce the end

AORN," the Instirute for Healthcare Improven:
(THI),” and the Narional Instiure for Health and Care
(NICE),” which
th an antisepri

mmend bathing and/or
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THE YIN AND YANG OF PREADMISSION
BATHING: A RATIONAL CONSIDERATION
OF BENEFIT
ite the prevalent clinical pracrice of preoperative bathing
nred with a po
nda The current

I preoperative s

These expanded recommendations marginalize the practice of

AORNJ 2015;101;229



Some Final Thoughts




Surgkcal Innovation
The Surgeon Cost Report Card

A Novel Cost-Performance Feedback Tool

Keith Guraratng, Bc; Michalka C. Deghorn, M Timathy [, Jacksan, MO, MPH, FRCSC

What s the Innovation?

We developed a novel cost-performance feadbadk toal fo provide
surgeans with a continwous zssessment of operating room expen-
ditures. This *Surgaon Cost Report Card i anamall message meant
toIncTeasa surgeons awareness of costs and encourage changesin
behavior (Figura), & smartphane-compatible design meximizes
usahility Costdzta are aggragsted and subdbvided by ftem catego-
ries. Individual and collactve zvarages are presented, promating
comparison with destved group standards by time period and pro-
cedure type. Imuitive calor-oding tsused todiact attemtion it ako
reinfiorces the goal of cost reduction, taking advantzge of the com-
petitive culfuremrinsic to surgice practice. Pusttive fechack s ghven
by naming the best performer In the group, further encowraging
healthy pesr-to-peer competition. Privacy s protected by custom-
kzing the report card for Individual surgeons. The report intarvl zn
be freely adjustad basad on czse volume fo balanca timely feed-
back with adequzte sample sze. Autamation of the data process-
Ing required to generata the report crd enables rapid deployment
with minimal administrative reguiramants.

What Are the Kay Advantages Over Existing Approaches?

Surgenns are Imtagral to cost containment, but they must first un-
derstandiostsandutiiztionbefore they anmake approgrizte prac-
ticemodifications toward improved cost efficlency. Thisnotion has
led to educationa| Inftiatives that show promise.” However, such In-
tarventions are time-consuming and may not accur frequently
encugh todeliver timaly information for raak-time change, continu-
ous reinforcemant of cost reduction, and performance tracking
against evolving benchmarks. Certainly, a surgeon's avallability for
regular particigation In this forum &5 Iimitad, Cur report card ad-
dresses thesa challenges by leverzging rellance on and accessiol-
iy of emall communication among physicns. its smariphona com-
patibdity and simplicity 250 mean that It can be rezd In seconds,
nreasinguptae and appliction of thelmformatian. Division mest-
ings. which remain 2 key part of this strategy. can Instead focus on
identifying best-perfomer activitles thet could be adapted by ol
leagues tominimize total expendiure Furthermore, the raport card

Gunaratne et al, JAMA Surgery Online Nov 4, 2015

mean (50 cost of the operation decrazsed to 2850 (4391 (-5 9%)
fiom Saptamber to December 2004 for B8 procedures. Sevenmanths
aftes implementztion. themezn (50} oost decreasad to 52837 (34001
{~5:9%) from January to gl 2075 for 107 procedurss, The most ef-
fident surgeon achieveda mean (500 costof 52492 (3400). With 293
gestric bypess procedures perfommed at our hospital In 2004, stting
this target would mesn potentizl yearly ssvings of up to §160 000
(1% for Rowe-en-f pastric bypass procedures alone—the equhvalent
of &4 axddrionsl csas.

Itts clear that poaks for ootimizztion cannat be at the expanse of
hiigh-quality care. By comparing surgears with thelr peers therthan
promiing arbkrary mirimization of costs, the report card wil ieldrea-
sonabie savings and raducethe varlanca in costs without compromis-
Ing patiet safiaty. Our instRution ks concumenthy messures surgicel
outcomes through the Americen Colisge of Surgeans Mationsl Surg-
3l Qualkty Improvement Project. The nast ieration af the repart wil
Incorporata putoomes data Induding length of say), operathve tmes,
and patient varfables, providing a comprehenstve valugtion of thesur-
penrs parformance 52 function of guzlty, efidency, and mst acooed-
Ing to cse-mix variziiliy and complexiy Because our raport End fo-
LSS O ConsUmption of g resources, R dossnot pture thetotal
o5t per eplsode oficane or It ffact on service delivery during haspl-
talization. Incressing surgeans awareness of hesith resource utilzz-
tlonaross the entie Inpatient visft and after discharge from hospitz|
will2ks0 be Impartant but will requirereforming the Informetion tach-
nakay and standardizing the processes of @se-Cost raporting to sup-
part automatian.

Flgera, Samplo o s Surpocn Cost Aspart Card

Surgean Cosf Report Card

FialloOr. N,
s o v v [ L5 el B X114

LAF GASTRIC BPASS ROUK-SR-1 DARIATRIC
GROUP BEST: 530650 Y|

Yaur Avarago

$3296.09  $3070.93

Group Avarage

Surgeons’

Leadership Styles and Team Behavior

in the Operating Room

Yue-Yung Hu, MD

Alecander F Arriaga, MD, MPH, D, Sarah E Peyre, B, Katherine A Corso, MPH, Emilic M Roth, Phn,

MPH, Sarah Henrickson Parker, PhD, Stuart R Lipsitz, Seb,

Steven | Yule, PhD, Caprice C Greenberg, MD, MPH, FACS

BACK GROUND:

STUDY DESIGN:

The impartance af |n|.1|.'|1.'n|1i|: i recopnized in surgery, it the .\]JMHL irpact af |n|.1d1.'r.J1i|J
style on team belavior is not well undestood, In other industries, L.'.ﬂ.‘u.'m|1.i|: is 2 well-
claracreried comtruct, One dominant theory propaoses that transctional (tash-focwed)
leaders achiewe minimum standards and mmslormational (team-onented) laders i
|u:r|"ur|1m1r..u.' bevond expectations,

We videorcorded § surgeons |:L'r|"ur|ui|1g u:|1:|:l|r.t Operations. Each surgeon was scored on
the Multifactor Leadenhip Questionmaire, 2 validated method for scoring transforna tional
and trnsactional leadenhip style, by an onpaniational peychologiit and 2 surgeon researc her,
Independent coders ssesed surgons’ |u1.'|u.'r.«.|1i|: behavion aconding to the Su:t;iu| Leader-
.1|1.i|: Iiventory and team behavios (information .Juring. cooperative, and wice behaviors),
All coders were Wlinded. Leadership style (Multifactor Leadership Questionmaire) was core-
Jated with 5 urgean e b [Surgiuj [.udmhip liventory) and team e bavior using Foison
regression, contmlling for time and the wial mumber of behavior, rapectively.

All suneons scored .dl11i|:.r|y o transctional |udcr.J1.i|J (mange 2,38 o 2.69), bt varied mone
widely on trandformational kadeship (range 1 98 w 3.60). Each 1-point increase in wans
fomational some u:nc\]u:uu.‘lud t 3 times mome inﬁ:nulli:n-.\luring belaviars [|!I < (L0001)
and 5.4 times more voice belavion lp = 0.0005) among the team. With each I-point
incresse in transdomational o, ledes di.q:lhyu] 10 times mone supportive behaviors
[p < 0.0001) and 1.'|i.1]:l|lyud por belaviors 12,5 times Jess |"ru|.]u1.'|1l|g.' [p < 0.0001). Excempts
of representative dix]ugu.' are included for illistation,

We provide 2 feamewo tk fot w:]ualing surgeons’ |n|.1|.'||.'n|1i|: and its impact on tem |:l|.'l+.1:|r-
HANe in |J'IL' |J|Jtrjling w0, Ad in uIJu.'r Ht.'ld.\,uur dana .\um:ni IJul lrjmﬂ:rnnli:m] Il.adl.r
.1|1.i|: is asmodiated with improved team e legvior, Surgedn |1.11.'|cn|1i|: dwdi:lpnxnl, therelre,
|u\ IJu.' |J|JIJL'|1Li1| (4] i.I'I:I|JI'IJI'I.' |.|'IL' tH']Litm.ymd .iJ"L'l}' lJriJlJl.T.lli“.'ﬂl'l.'. [] Am {:lJ” Surg Nl 5;
m: =11 & 2015 by the American College of Surgeons. Published by Ebevier Inc. All rights
reserved.)

Hu et al, JACS on line Nov 2015




Studies InfAseptic Technigue

George Emerson Brewer, V..
JAMA April 24, 1915

Clean operative wound infection rate

1895 39.0%
(...would bring the profession into disrepute)

1897 7.0%

1899 3.2%

1912 2.4%

1913 1.6%
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