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Tic mtalel;; Mapayovtec KivOUVOU yLa XELPOUPYLKN 2 2

(Eur Spine J (2013) 22:605-615)

Strong evidence
e Obesity/BMI
e Longer operation time
e Diabetes,
*  Smoking
e History of previous SSI
e Type of surgery procedure

Moderate evidence
* Spinal level of surgery
e Number of spinal levels operated
e Surgery involving the sacrum or pelvis
e Larger intraoperative blood loss
e Surgery with spinal instrumentation
e Previous surgery
e Blood transfusions
e ASA classification

Limited evidence

e  Hypertension
e Invasiveness index
e Renal disease
e Bony or connective tissue neoplasm
e Skin to lamina distance
e Thickness of subcutaneous fat
e Surgical case order
e Drain duration
e Male gender

Limited evidence

Hemodialysis

Albumin count

Trauma

Insufficient intraoperative irrigation
Dependent functional status
Disseminated cancer

Presence of comorbidities
Preoperative irradiation

Exposure to razor shaving

Intraoperative administration of a FiO2 less
than 50 %

Suboptimal timing of prophylactic antibiotic
therapy

Pre-/post-operative elevated serum glucose
level

Age

Alcohol abuse

Dural tear

The use of glue to cement the dural patch
Postoperative incontinence

Surgery for tumor resection

Complete neurologic deficit

Steroid therapy

Extended preoperative hospitalization
Indication for surgery

Conflicting evidence

The number of resident surgeons participating
in the operative procedure

™




-

Tic rttatiey;;

(Tex Heart Inst J 2013;40:125-39)

22 Studies

®  Diabetes mellitus

®  Obesity or high body mass index
11 Studies

®  Prolonged duration of surgery, perfusion time, or aortic crossclamp

time

L4 Reoperation or exp]oration

8 Studies

® Postoperative respiratory failure

e Bilateral internal mammary artery grafts

7 Studies

®  Advanced age

®  Chronic obstructive pulmonary disease

6 Studies

L One internal mammary artcry graft

® High New York Heart Association functional class, heart

failure,
® left ventricular dysfunction, or cardiogenic shock

° Prolonged stay in the intensive care unit

5 Studies
®  Smoking

®  Female sex

Moapadyovtec KivOUVOU yLa KapOLOXELPOUPYLKH

e 4 Studies

®  Elevated serum creatinine level or patient undergoing

hemodialysis
3 Studies

® Intraoperative blood tran§fus1'on
®  Peripheral vascular disease

* Intraoperative mechanical circulatory support with
intra-aortic balloon pump or ventricular assistance

device
®  Prolonged preoperative stay in hospital
L Postoperati ve sepsis

° Emer(qenc)/ or urgent surgery

2 Studies

L4 Preoperative ity%ction at another site

®  Prior (recent) myocardial infarction

® Combined CABG and valve or aortic surgery
®  Male sex

® Positive inotropic support postoperatively

™




Tic mtalel;; Mapayovtec KivOUVOU yLa KapOLOXELPOUPYLKN
(Tex Heart Inst J 2013;40:125-39)

Risk Factors Identified in a Single Study

®  Surgery pe{formed at a hospital with a medical school Left main coronary artery stenosis
qﬂiliaﬁon On-pump CABG
®  Presence cf a certain surgical resident during surgery Previous heart surgery
° Transfusion cyr 2 or more units cf p]ate]ets postoperative])/ Use of B‘a drenergic drugs before surgery
o )
Immunosuppressive drug themp Yy Higb American Society cyF Anestbesiologists score
®  Performance of 3 or more distal anastomoses Sternal rewiring pos toperatively
®  Jentilator support preopemtive])/ Recent hospita lization
o . )
Thoracentesis postoperatively Intra-aortic balloon pump support postoperatively
®  Surgery peg‘ormed in one of the hospita] ’s older operating Hemodia ])’ sis postoperative ])’
rooms
H [ypertension
® History of stroke
Postoperative infection at another site
® Aortic calcification
Mitral valve disease
°

Intraoperative b)/per(g])/cemia




Tic mttatiey;;

MopAyovieg KIVOUVOU YLOL XELPOUPYLKN TIAXEWC EVTEPOU
(Clin Colon Rectal Surg 2013;26:168-173)

® Patient-related factors:
(A recent study concluded that most SSIs involve patient-related rather than treatment related factors)
® Advanced age

® Comorbidity (e. g., renal failure, cirrhosis, diabetes, coronary artery disease, chronic obstructive pulmonary disecase, smoking,

cancer, shock, malnutrition, obesity)
® Pre-existing infections
® Preoperative hospital stay
® Host-defense deficiency such as immunocompromise

® Colonization with Staphylococcus aureus or other potential pathogens.

* Procedure-related factors:

® Surgery duration - technique

®  Quality of preoperative skin preparation

® Inadequate sterilization of surgical instruments
®  Duration of surgical scrub

® Preoperative shaving

®  Antimicrobial prophylaxis,

®  Operation - room ventilation

e Poor hemostasis

® Use of surgical drains

® Foreign material in the surgical site,

® Tissue trauma




The Haley model (1985)

® Four risk factors:

® The presence of three or more underlying diagnoses
Wound classification
Abdominal surgery, and
Surgery lasting longer than 2 hours.




The National Healthcare Safety Network
(NHSN) Risk Index. (1990)

® This index has a range of 0 to 3, assigning one point for each of three variables:
® Duration of surgery longer than 75th percentile for the specific operation
® The presence of a contaminated or dirty wound, and
® A score of > 2 on the American Society of Anesthesiologists (ASA) Physical Status

Classification.

® The rates of SSI for the different strata were 1.5 for O points, 2.9 for 1 point,
6.8 for 2 points, and 13 for 3 points.

e The NNIS Surgical Patient Risk Index provides a system to make valid

comparisons of SSI rates among surgeons and hospitals Or across time
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AocBevnc

MNoapayovteg kKivbuvou — Zuotaoelg CDC

° ANUOYPA@PIKA XOUPAKTNPLOTIKA
e Kolwvovikoolkovoukn katdotaon
e Yuvoonpotnta:
e Kapdlomabela
o [IpoeyxelpnTikny avolpia
e [Tayvoapxkia
o Atafntne - Katnyopia IB
o Kamvicua - Katnyopia IB
* YmoBOpeyia - Asv vmapyet ovotaon. Avemilvto
* Psuuatodoytko voonua kat otepoeldn) - Aev vmapyet ovotaon. AvemiAvto
e Alatapoyn TNKTIKOTNTAG
* KakonBewx
e KatdbAum kot yoywon
o AVTIUETWTIION avvvnap)(ovaag Aoluwénc (omovénmote)
TPOEYXELPNTIKA. - Katnyopia IA
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XpOvoC MOpaOVNC OTO VOCGOKOMUELD

o AAAayn xAwpldag - ATOIKIOUOG LLE VOOOKOUELOKN
YAwpida evtog 48 wpwv

e [Tapayovtag avOTIAPKTOG OE OEELEG EYXELPTOELS KAl
eUKOAQ  EAEYELUOG OE  TIPOYPUUUATIOUEVEG
EYXELPNOELG

e [IpoBANUa Yo aoBeVELS TTOV VPLOTAVTOL YIX KATIOLO
Staotnua Stepevvnon oe aAro tunua (IllaboAoyiko)
KOl  OVOKOAUTITETAL XELPOUPYLKN Tabnon kol
Stakopilovtol

o AvafoAec xelpovpylkwy emepdoewv
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[Mpostolpacia
[eVIKQ HETPA

e AovTpo KaBaplLoTNTAG
* AVOTUXWG VTTAPYOVV VOCGOKOUELX TTOV 0UTO AKOUT Kol
onuepa elval TPoBANUATIKO
e AmoTtplywon
e Exmaidevon Kal €MITNPNOTN TMPOCWTILKOU YIA CWOTO
TPOTIO KOL XPOVO
o Aonyia dEpUaTog xeEpovpyLlkoL eSOV
o XAwpelbivn / aAko0AN vs LwdLovyxov moLdovng




[Mpostolpacia
Eldika petpa

e Avadoya pe tnv emepfaon
e [Slaitepa onUAVTIKN O€
e EyxelpnoeLs maxEwe EVTEPOL
Mnxavikog KaBaplopog EVTEPOV — Xopnynon
SuoamopPPOPENTWV AVTLBLOTIKWYV
* Eyxelpnoelg pe tomoBetnon mpobeong
'EAeyX0G pvikn G opeiag MRSA KAl QVTLUETWTILOT)
e Quporoylkég emepfaocelg  WOIWG av  avapEveTal
alpoppayia

Avalntnon pikpofBlovplag Kot aVTILETWTILOM
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XnuelonpoduAaén
e EiSog avTiuikpoflakov
* AppwoTOG — EMEULAOT — VOGOKOUELOD
e XpOVoG Evapeng
e ALdpKELO XOPYNONG




XnuelonpoduAaén

e To peyaAvtepo eumodlo €6w 1 OTACN TOU
XELPOVPYOU

e [lapa TN ovvexn evnuépwor, mapd TNV £kdoon
katevBuvtnplwv odnywwv 1 odnylwv cvvaiveong,

P& aKOUN Kol SOWKNTIKA / YPAPELOKPATIKA
LETPA SLOTLYWG 1 TTPALEN EIVAL ATTOYOT TEVTLKY).




XnuetontpoduAaén - EANada

®  Dimopoulou A, Papanikolaou Z, Kourlaba G, Kopsidas I, Coffin S, Zaoutis T

° Surgical site infections and compliance with perioperative antimicrobial prophylaxis in greek
children.

® Infect Control Hosp Epidemiol. 2014 Nov;35(11):1425-7. doi: 10.1086/678411. Epub 2014 Sep 22.

e Ayla Zoola - lavovdplog peyxpt kat lovAtog 2013

e 'OAec oL emepfaoels eKTOG ekelvwv oL dev TrepLlEAdUBavay TEALKT) CUYKALOT) TOUNG

e 513 aoBeveic mAnpovoav kpitipla va mepiAngOovv - Mpo@Viain sAapav 425 -
410 (96.5%) sixav £év8ei€n / 15 (3.5%) oxt

e Eyxelpnoeig ooxéov kat Boufwviknig xwpas (38.5%), oxwAnkoeldektopes (28.9%),
ovpoAoykéS (13.9%)

* Ywoto avtiukpoflako tapayovrta édapav 118 (28.8%) - kepolitivny (44.2%),
vevtauikivn (21.4%) kat petpovidaloin (21.4%)

e Ev8uxueocog xpovog xopnynong 7 nuépeg kat povo 85 (20.7%) éAafav tqnv
KOXTAAANAN Suapkela (24 wpeg)

e SSI2.2%




Surveys of factors inﬂuencing antibiotic prophylaxis for surgical site infection prevention

Study

Tan et al.

Macbeth et al.

Zoutman et al.

Design

Interviews with surgeons (11),
anesthesiologists (12) and OR
administrators (4) at 2 teaching
hospitals exploring factors
influencing timing of antibiotic
prophylaxis administration

Postal survey of all surgeons in
Queensland, Australia, to assess
knowledge, attitudes and beliefs
regarding accuracy and
usefulness of SSI data and
opinions on acceptable rates of
SSls

Survey  of infection-control
programs at 172 Canadian
hospitals on reporting of SSlis to
individual health care providers

OR = operating room; SSI = surgical site infection.

-

Findings

Despite knowledge of the guidelines, interviews
revealed individual (low priority), team (tension in
perceived roles and communication, confusion
regarding actual administration) and organizational
barriers (trend to same-day admissions, combined with
previous factors, often resulted in late administration,
even after surgery had commenced)

Surgeons were not familiar with recommendations set
by the Australian Council on Healthcare Standards and
thought data on SSI rates would be more useful if
criteria defining infection were standardized and data
were adjusted for other parameters to improve
accuracy

There was fewer than 1 infection control professional
per 250 beds in 42% of hospitals, 60% of infection
control programs involved physicians or other health
professionals with infection control training, and SSls
were reported to individual physicians in 36.8% of
hospitals

Gagliardi AR, et al. Can J Surg 2009; 52: 481 - 9/




Factors inﬂuencing antibiotic prophylaxis for surgical site infection prevention

Study Surgery

Hawn et al.
contaminated
Surgery.

Turnbull et

al. contaminated
surgery

Zoutman et  Clean surgery

al (hip-fracture
surgery)

Clean and clean -

Clean and clean -

Design

Retrospective cohort of 8137
patients at 108 VA hospitals:
factors associated with timely
antibiotic prophylaxis
administration

Prospective cohort of 4441
patients in single tertiary care
hospital to assess health
system factors influencing
appropriate administration of
antibiotic prophylaxis

Retrospective cohort of 352
patients having surgery at 22
hospitals across Canada in
1990 to assess surgical and
organizational factors
influencing timing of antibiotic
prophylaxis

CI = confidence interval; OR = odds ratio; VA = Veterans Administration.

. Gagliardi AR, et al.

Findings

Early dosing accounted for 79% of
untimely prophylaxis. Antibiotic
administration in the operating
room influenced timely prophylaxis
(OR 7.74, 95% Cl 6.49-9.22

Appropriateness of first dosing
improved with written orders (OR
19.7, 95% C1 9.1-42.7, p < 0.001) and
orders given in the operating room
(OR 13.9, 95% Cl 7.5-256, p <
0.001); it was reduced with same-day
surgery (OR 0.57, 95% CI 0.4-0.82 p <
0.001)

Lack of a written order, being a
nonteaching hospital and shorter
duration of surgical procedure were
predictive of inappropriate antibiotic
prophylaxis

CanJ Surg 2009; 52:481-9  /
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Study

Brusaferro et al.

Fonseca et al.

O’Reilly et al.

Design

Cohort study with 723 patients at a single

teaching hospital before—after introduction

of a protocol for antibiotic prophylaxis

Cohort study of 12 299 patients at single
tertiary  care  hospital  before—after
educational presentation encouraging 1-
dose antibiotic prophylaxis and reduced

access to extra antibiotic doses

Cohort study at a single hospital in 2003
before—after anesthesia clinical information
system implemented practice guidelines
and generated provider-specific
performance reports (no. patients not

provided)

SSI rates

Rate of SSI did not change
(2% v. 2.1%, p = 0.67)

™

Findings
Adherence with antibiotic prophylaxis
guidelines

Appropriateness of antibiotic prophylaxis increased
from 30.8% to 45.2%, p < 0.01

Compliance with 1 dose was high at 6123/6159,
99%

Increased number of patients receiving antibiotic
prophylaxis within 1 h of surgical incision from 69%
to 92% 1 yr later




SSI rates Adherence with antibiotic prophylaxis
guidelines
Pestotnik et al. Cohort study of 162196 patients discharged from - Appropriateness of timing increased from 40% in
a single teaching hospital before—after clinician- 1988 to0 99.1% in 1994

derived consensus guidelines were embedded

within a computer decisionsupport program

Alerany et al Cohort study with 586 patients at a single Appropriateness  of  antibiotic  prophylaxis
ambulatory  surgical  centre  before—after increased from 50.9% to 94.9%, p < 0.00
introduction of a multidisciplinary protocol

featured in the OR and design of surgery-specific

medication sets

Dellinger et al. Cohort study with 35 543 patients at 44 hospitals Reduced SSI rates (2.28%  Performance improved for timing of antibiotic
before— after education, reminders and  to 1.65% between first and  prophylaxis, appropriateness of  antibiotic
multidisciplinary team information sharing and last quarter in 12-month selection, discontinuation  of  antibiotic,
quality-improvement cycles period (p < 0.001) normothermia, no shaving, supplemental oxygen

and glucose control from 3% to 27%
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Study

Carles et al.

Gomez et al.

Design

Double prospective cohort study with 420

patients at a single hospital matched by type of

surgery — comparing  personalized  antibiotic
prophylaxis kit prepared by pharmacist, including

instructions for dose, timing and duration v. usual

care (freely prescribed by anesthesiology)

Cohort study with 7478 patients at 1 teachjng
hospital

before—after “automatic-stop”

prophylaxis form

SSI rates

Reduced SSI rates (RR
0.59, 95% C1 0.44-0.79, p
< 0.01) and reduced costs
(US$10 678.66 v.
7686.05/per 1000 patient
d, RR 0.87, 95% CI 0.86—
0.89,p<0.01)

Gagliardi AR, et al

™

Adherence with antibiotic prophylaxis

guidelines

Personalized kits improved compliance with
guidelines for antibiotic prophylaxis (82% v.
41%, p < 0.001), improved timing of
administration (12% v. 24%, p = 0.003) and
improved duration (1.5% v. 22%, p < 0.001)

Improved timing (RR 0.27, 95% CI 0.25-0.30,
p < 0.01), improved appropriateness (RR 0.50, 95%
CI 0.45 to 0.55, p < 0.01), improved duration of
antibiotic prophylaxis (RR 0.80, 95% CI 0.77 to
0.84,p <0.01)

. Can J Surg 2009; 52:481-9

/




2UUTIEPACUOTAL

® ...numerous factors may interact to challenge appropriate antibiotic
administration, including individual knowledge, attitudes, beliefs
and practice; team communication and allocation of
responsibilities for antibiotic prophylaxis; and institutional
support for promoting and monitoring antibiotic prophylaxis.

® Environmental assessment is the first step in implementing
new practices and is a more holistic, proactive approach to
quality improvement than continuing education because it
considers the many multilevel factors that must be addressed.




Ala tauTa

® Three ]arge and/or multi site observational studies suggest that written
orders used in or Speciﬁ/ing deliver)/ (yp antibiotics in the operating room

promote appropriate timing (yf antibiotic de]iver)/,

® Five before—after single-institution observational studies, 1 involving
162196 patients, suggest that antibiotic prophylaxis is better used as a

result cyp introducing institutional protoco]s or guide]ines.

® Two additional before—cyfter observational studies involving 47 581 and
35 543 patients, respectively, found that individualized performance data
and a multidisciplinary strateqy involving education and reminders

improved antibiotic proph)/]axis.




ElbIKEC MEPUTTWOELG
e Aldpkela TPo@UAAENG 01N Kap&oxapovpyud]

* OL KapSLOXEPOVPYIKEG  eTaupeieg €xouv uvwoBetnoel 48wpnm

SLaszLa ToPA TNV EAAELYPN SESOUEVWV YIX TNV UTIEPOXT TNG
EVaVTL BpayxVTEPNC

° AlapKela TPOPUANENG ot KocpSLoxapoupyucn KOl o1
0pBOTIALS LK XELPOVPYLKT] OTAV VTIAPYXOVV TIAPOYXETEVOELG:

. Epmrnuarokoyto oe Ilavemomuiakolg op@onaL&Koug
Xstpoupyoug ot HITA kot Kap&oxstpoupyoug o0TO vausvo
Boccrt?\sto £0ele OTL 45% oL 28% avtiotoa ovveyilovv va
xopnyouv O(VTLBLOTLKO( 000 8LO(TT]pOUVTO(L oL TIPOXETEVOELS
XwpPLls va Unapxouv dedopéva UT[Sp Kal Ol OVTIOTOLXES
ETILOTNUOVIKEG ETaLPElEG S€V TO GLVIGTOVV

ALAN R. SALKIND, MD, and KAVITHA C. RAO, MD
Am Fam Physician. 2011;83(5):585-590.
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Xelpoupyelo

e Aeplopog
e KukAo@opia
° AplOuOG TAPOVTWYV ATOUWV

e Kataotaon evéuuaciog EUTAEKOUEVOL
TPOCWTILKOV
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Xelpoupyoc (Texvikn)

e [TAVGLHO XEPLWOV

e ALdpKELO EYXELPNONG

e Aluootaon

* ATPOVUOTLIKY) TEXVIKN

e Tomikn xprion avTIUIKPOBLaKwV




urgical Operation Study type Intervention Significant finding
specialty

Abdominal colorectal randomized controlled trial of 221  gentamicin/collagen sponge reduction from
surgery patients 18.4% to 5.6%
emergency Caesarean section non-randomized prospective study of  fusidic acid reduction from
70 patients 17.1% to 2.8%
Orthopaedic hip arthroplasty meta-analysis of 35659 patients antibiotic-impregnated reduction from 2.3% to
surgery bone cement 1.2%
debridement and stabilization of retrospective observational study of  gentamicin-impregnated reduction from 12% to
compound limb fractures 1085 patients beads 3.7%
Cardiothoracic patients undergoing sternotomy randomized controlled trial of 416 ~ vancomycin reduction from
surgery patients 3.6% to 0.45%
randomized controlled trial of 2000  gentamicin/collagen reduction from 9% to 4.3%
patients sponges
patients undergoing 1ung resection retrospective bservational study of  irrigation of the pleural space reduction in empyema from
504 thoracotomies with fusidic acid 6.4% to 1%

retrospective observational study of  intracavitary irrigation  with  reduction in empyema from

93 thoracotomies penicillin, gentamicin and 13% to 0%
bacitracin

Dermatological patients undergoing clean skin lesion  randomized controlled trial of 1014  chloramphenicol ointment reduction from 11% to 6.6%

surgery excision patients applied to the surgical site

Breast surgery patients undergoing breast ~ retrospective observational study of irrigation of the implant pocket  reduction from

augmentation 436 patients with cefalotin solution 12.8% to 6.7%

Ocular surgery post-cataract surgery retrospective observational study of intracameral cefazolin reduction in endophthalmitis
7260 patients from 0.63% to 0.055%
retrospective observational study of administration of differing reduction in  endophthalmitis
13886 cases subconjunctival antibiotics from 0.179% to 0.011%

- /




>UUTTEPOAO AL

® A number of surgical procedures have been shown to significantly benetfit from
perioperative topical prophylaxis, e.g. joint arthroplasty, cataract surgery and,
possibly, breast augmentation. In obese patients undergoing abdominal surgery,

topical surgical prophylaxis is also proven to be beneficial.

® The selective use of topical antibiotics as surgical prophylaxis is justified for
specific procedures, such as joint arthroplasty, cataract surgery and, possibly,
breast augmentation. In selective cases, such as obese patients undergoing

abdominal surgery, topical surgical prophylaxis is also proven to be beneficial.

® Apart from these specific indications, the evidence for use of topical antibiotics

in surgery is lacking in conclusive randomized controlled trials.

McHugh SM et al J Antimicrob Chemother 2011; 66: 693701

/
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AvaloBnoloAoyog

o XnueLoTp@LAALN
* FiO,

* Qepuokpacioa opbov
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Meteyxelpntikn ¢ppovtida

e EMapkeG Kol KATAAANAQ EKTTALOEVUEVO TIPOCWTILKO




JUUTIEPOLO QL

e H maBoyevela Twv XELPOUPYLIKWV AOLUWEEWY Elval
TTIOAVTIOPAYOVTLKT)

e ATO TOUG TTaAPAYOVTEG AAAOL elval eAgyLuol, aAAol
oxL

e H mtpoAnym toug eival pa aAvoida Slepyaciwv

e To kupLOTEPO KAl SLEBVWG aAVAYyVWPLOUEVO EUTTOOLO
elval 1 OTAON TWV XELPOUPYWV OXETIKA UE TNV
TLEPLEYXELPTTLKT XPTOT) AVTLULKPO BLAKWV.

e ['la T kB’ NUAG 1| CLUTIEPLPOPE TOV TIPOCWTILKOV

OTO XEelpovpyeio amoteAel emiong oNUAVTIKO
eUTO610




Euxaplotw ylo TNV mpoooxn o0LC




