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RISK of SSI

Dose of bacterial contamination X Virulence
Resistance of patients

Se la carica & > 10° microorganismi per grammo di tessuto
il rischio di SSI & molto aumentato

Puo essere molto piu bassa la carica se il microorganismo €
presente nel sito dell'intervento es Stafilococchi,

oppure se I batteri

producono tossine (es. Clostridium)






ANTIBIOTIC SELECTION

+ ESOPHAGUS AND STOMACH

+ NORMALLY< 1000 ORGANISM/ML
—

. DUODENUM AND JEJUNUM

. 100-10,000 ORGANISMS/ML
=ILEUM

. 1-10 MILLION ORGANISMS/ML
=>COLON

« 2/3DRY FECAL MATTER IS BACTERIA(400-500
—>DIFFERENT SPECIES)




Antibiotic selection

« COLON

E.coli,klebsiella,enterobacter, bacteroides
spp.,peptostreptococci,clostridia

 BILIARY TRACT

E.coli, klebsiella, proteus,clostridia
 VAGINA
Streptococci,Staphylococci,E coli

« UPPER RESPIRATORY TRACT
Pneumococcus, H.influenzae




ldentified Risk Factors

Type of surgical procedure and bacterial
load

Surgical procedure
Technique

Duration

Patient preparation
Equipment preparation



Patogeni piu comunt

S Aureus/Cons E.coli/Gram neg




Patogeni piu comunt

« S Aureus/Coag.neg E.coli/Gram neg
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Diagnosi Microbiologica

Metodi colturali tradizionali

> Convenzionali( coagulasi , Lysis etc)

> Molecolari

Metodi rapidi




SISTEMA ISOLATOR
Isolator 10

Tappo di perforazione
Pressa per perforare
diaframma Pipetta
per sopranatante
Vortex della provetta
Pipetta per sedimento

Centrifugazione per 30 min




JourRNAL OF CLINICAL MICROBIOLOGY, Jan, 1990, p. 124-125 Vol. 28, No. 1
0095-1137/90/010124-02502.00/0
Copynight @ 1990, American Society for Microbiology

Evaluation of Isolator System and Large-Volume Centrifugation
Method for Culturing Body Fluids

HARRY R. ELSTON,'* MARGHERITA WANG,' AND ABRAHAM PHILIP?

Clinical Microbiology Laboratory, Veterans Administration Hospital, Loma Linda, California 92357," and
Diagnostic Division, E. I. du Pont de Nemours & Co., Wilmington, Delaware 19810°

Received 5 June 1989/Accepted 22 September 1989

The Isolator system was compared with the large-volume centrifugation method for processing and
recovering organisms from body fluids other than blood, cerebrospinal fluid, and urine. A total of 155 body
fluid samples were processed for the recovery of clinically significant organisms. Of the 55 positive cultures,
Isolator detected 94% and the large-volume centrifugation method detected 64%. The time necessary to
indicate positivity was not significantly different in the two methods; however, in five cases, the Isolator system
yielded clinically significant organisms 24 h sooner than the conventional method. The Isolator system was
found to be a more sensitive alternative than the conventional large-volume centrifugation method.






Biologia molecolare
DNA batterico

regioni conservate , praticamente identiche in tutte le
specie batteriche

regioni variabili , caratterizzate da sequenze di basi
specifiche utili percio ad una identificazione

La sequenza determinata viene confrontata con le
corrispondenti sequenze di diverse migliaia di specie
batteriche catalogate nei vari database

Blast



GENE 16S rRNA

« 1550bp

» Codifica per la piccola subunita del
ribosomi



DETERMINAZIONE GENE CODIFICANTE
PER rRNA BATTERICO:
SEQUENZE PRIMERS UTILIZZATI

BATTERI
355F 5 -CCTACGGGAGGCAGCAG-3
910R 5’-CCCGTCAATTCCTTTGAGTT -3

LIEVITI E MUFFE
NL1 5 -GCATATCAATAAGCGGAGGAAAAG -3
NL4 5 -GGTCCGTGTTTCAAGACGG-3

355F
‘ ‘ |
540 bp |

1550 bp




in: 16,908 %
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Antibiotic
pressures

Patients (colonised and infected)

Hands

]

Environment
(including air)

Figure 1: Dynamic transmission cycle of MRSA




Come si cerca?

* | tampone nasale e il tampone ideale

« Dalle altre sedi | tamponi hanno quasi
sempre una contaminazione polimicrobica



General population
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Meticillino resistenza

° MeC A : : PBP2a con ridotta affinita per i betalattamici
MecA Cassetta SCC
5 tipi




Mec A gene MRSA

SCCmec type | Archaic clones
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SCCmec-The basics
The staphylococcal cassette chromosome (SCC) is a gene cassette widely disseminated in
staphylococci. SCCmec is specified by the carriage of methicillin resistant- determinant (mecA)
MSSA changes to MRSA upon the acquisition of SCCmec. When
the SCCmec excises from the MRSA chromosome. MRSA changes to MSSA.

Schematic representation of excision and
integration of SCCmec

Excision

mecA
— < SCCmec

SCCmec (MSS[9

—>
mecA

SCCmec




Mec A

> Ospedale I/11/1l|

5 tipi di cassetta scc

> Comunitari IV/V
(Panton Valentine)



Mec A

Costitutivo Inducibile

HA-MRSA e piu resistente rispetto a CA-MRSA



Panton Valentine

« Esotossina assoclata a necrosi della
cute,polmonite necrotizzante , formazione
di ascessi



MSSA PVL phage Prophage integrated intc ~ MRASA produces PVL toxin
infects MSSA S. aureus chromosome

carrying pvi genes

e
Qe Methicliin resistance casselte

(SCCmec IV or V) enters cell and
PVL 1oxin Q integrates into chromosome




PVL-mediated lysis and tissue

' LukS-PV @
P LukF-PV @

S High [PV

Cytolysis

Inflammatory mediators
or ROS released following
PVL-mediated lysis leads
to tissue necrosis
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Come si cerca MRSA ?

Metodo tradizionale
Coltura in terreno cromogenico
Metodi rapidi (Baclite Rapid MRSA)

Metodi molecolari



Metodo tradizionale(2-3 giorni)

f) antibiogramma


http://images.google.it/imgres?imgurl=http://images.teamsugar.com/files/users/1/12981/44_2007/nozin.jpg&imgrefurl=http://www.fitsugar.com/751417&h=184&w=250&sz=9&hl=it&start=11&um=1&usg=__z6qD4uYjrshL54S30dGFKyC1rys=&tbnid=dYatwJzVFrhTKM:&tbnh=82&tbnw=111&prev=/images%3Fq%3Dnasal%2Bswab%26um%3D1%26hl%3Dit

Metodo rapido con Terreno
cromogeno

e 24 Ore

* Piu costoso rispetto al sistemi tradizionall



Metodo rapido con
terreno cromogeno
Tempo 24 ore

Oxoid chromagar

e ——

\ BD chromagar

biomerieux




Baclite 3M Tempo di risposta 5-6 ore




Selective culture
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Selective broth
containing oxacillin,
ciprofloxacin and
calistin,

Extraction
and Growth

Selective

Lysis

= ol.é—i%zgt} ,é =

Read

Automated extraction
of arganisms by
iImmuno-magnetic
separation.

Anti-staph aureus
monoclonal coupled to

para-magnetic particles

Automated selective
lysis and read.
Lysostaphin and ADF
added to sample lo
release AK and convert
ADP to ATP. Luciferin
and Luciferase added,
light emitted and read.




Metodi molecolari Tempo 2
ore?







BD gene ohm




STUDIO conoscitivo SULLA PREVALENZA
DELL’'MRSA NELL'OSPEDALE S.BORTOLO DI
VICENZA mediante la ricerca attiva su tampone
nasale

 Ricerca colonizzati/infetti

Entita del problema

Eventuali decisioni(isolamento ,bonifica)

* SCOpPO Eventuale controllo efficacia della bonifica



Ricerca colonizzati/infetti
Periodo: da 14/04/2008 a 12/09/2008

Tampone nasale esequito:
 all'ingresso in reparto

* In 52 giornata (se Il paziente resta
ricoverato)

N° pazienti esaminati: 1005



PROCEDURA OPERATIVA

TAMPONE NASALE

AN

CNA TSA MRSA Select

18 -24 ore

RISULTATO

TAMPONE 3M

. __, Tampone 3M
3M BaclLlite da Brodo di

Arrlcchlmento
5 ore TSA MRSA Select
POSITIVI NEGATIVI

coagulasi
12 ore

RISULTATO

Se CONCORDANZA metodo colturale/ BacLite M = R|ISULTATO DEFINITIVO

Se DISCORDANZA metodo colturale/ BacLite 3M

= ANTIBIOGRAMMA



DISTRIBUZIONE MRSA NEI VARI REPARTI

Reparto N. pazienti | MRSA TO | % MRSA T0 | MRSA TOT | % MRSA TOT
Rianimazione 219 9 4,11% 14 6,39%
Neurochirurgia 27 0 0,00% 0 0,00%
Cardiochirurgia 83 1 1,20% 1 1,20%
Chirurgia 204 1 0,49% 1 0,49%
Geriatria 232 13 5,60% 20 8,62%
Medicina 203 6 2,95% 6 2,95%
Ematologia 31 0 0,00% 0 0,00%
TOT 1005 30 2,98% 42 4,17%




% MRSA

Prevalenzaed Incidenza dell'MRSA in alcuni reparti dell'ospedale "S.
Bortolo" di Vicenza
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INCREMENTO MRSA NEI VARI REPARTI

Reparto % MRSA T0 INCREMENTO % MRSA TOT

Rianimazione 4,11% 2,28% 6,39%
Neurochirurgia 0,00% 0,00% 0,00%
Cardiochirurgia 1,20% 0,00% 1,20%
Chirurgia 0,49% 0,00% 0,49%

Geriatria 5,60% 3,02% 8,62%
Medicina 2,95% 0,00% 2,95%
Ematologia 0,00% 0,00% 0,00%

TOT 2,98% 1,19% 4,17%




Geriatria ( portatori all'ingresso)

« 2001 7,3%
« 2003 8,7%

Age and Ageing 2005; 34: 456462 © The Author 2005, Published by Crodord University Press on behalf of the British Genatrics Society.

doi:1 0. 1093/ageing/afi | 35 All nghtts reserved. For Permissions, please email: journals.permissions@oupjournals.org
Published electronically |1 July 2005

Prevalence and prediction of previously unknown

MRSA carriage on admission to a geriatric
hospital

Huco Sax!, STerHAN HaReaRTH!, GaeTaN Gavazz?, NicoLe Henry | |ACQUES SCHRENZEL®,
PETER ROHNER’, JEAN PIERRE MicHEL?, DiDiEr PrTTET!

'Infection Control Program, “Department of Geriatrics, and *Microbiology Laberatory, Geneva University Hospitals,
Geneva, Switzerland



Harbarth S, Fankhauser C, Schrenzel J, Christenson J, Gervaz P, Bandiera-
Clerc C, Renzi G, Vernaz N, Sax H, Pittet D.

Universal screening for methicillin-resistant Staphylococcus aureus at
hospital admission and nosocomial infection in surgical patients.
JAMA. 2008 Mar

12;299(10):1149-57.

La ricerca sorveglianza attiva e le misure
relative non riducono la infezione da
MRSA , ma solo la prevalenza

Sorveglianza solo di reparti a rischio(
Wernitz)


http://www.ncbi.nlm.nih.gov/pubmed/18334690?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18334690?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18334690?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18334690?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18334690?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum

Non é provata I'efficacia delle colture di sorveglianza
attiva e non e chiara la definizione

Clin Infect Dis. 2008 Jun 1;46(11):1717-25. Links
- Comment in:
« Clin Infect Dis. 2008 Jun 1;46(11):1726-8.

- The use of active surveillance cultures in adult intensive care
units to reduce methicillin-resistant Staphylococcus aureus-
related morbidity, mortality, and costs: a systematic review.

- McGinigle KL, Gourlay ML, Buchanan IB.

- School of Medicine, University of North Carolina, Chapel Hill, North
Carolina, USA. kmcginig@unch.unc.edu



http://www.ncbi.nlm.nih.gov/pubmed/18462112?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed/18462112?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/pubmed/18462112?ordinalpos=1&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22McGinigle%20KL%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gourlay%20ML%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Buchanan%20IB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Panel 1: The debate on hospital-acquired infection and

hospital cleaning

+  There is no evidence; cleaning has never been regarded as

an evidence-based science
+ Aesthetic considerations make deaning difficult to assess

Mo way to measure the cleaning process or iks impact on
the ervironment

« Confounded by fabric and maintenance deficits
«  We cannot see the microorganisms
« It costs money

+ Cleaning has abways been taken for granted



Come cercare dove e quando?

« Solo in alcuni reparti

* Prima dell'intervento chirurgico( es visita
anestesiologica)



Biofilm

I Mad. Mictobiol. — Vl. 50 (2001), 582-587
10 2001 The Pathologeal Sociely of Greal Britain and lrelad
[S5N (0222515

REVIEW ARTICLE

Staphylococcus epidermidis biofilms: importance
and implications

JAMES P. O'GARA and HILARY HUMPHREYS

Department of Clinical Microbiology, Royal Collage of Surgeons in Ireland, Education and Research Centra,
Smumt Building, Beaumont Hospital Dublin 8 lreland.
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TABLE 2. Virulence factors of S. epidermidis

Toxins
[-hemolysin
d-hemolysin
MSCRAMME: or adhesins
Fibrinogen-binding protein
Fibronectin-binding protein A/B
Collagen-binding protein
Vitronectin-binding protein
Elastin-binding protein
Biofilm
Polysaccharides (e.g. polysaccharide intercellular adhesin, PIA)
Proteins (e.g. accumulation-associated protein, AAP)
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Cristal violetto




Although the formation of biofilms on indwelling
medical devices is generally associated with CNS,
particularly S. epidermidis. S. auwreuws strains are also
capable of biofilm formation [33, 34]. Thus, in addition
to their ability to interact with the host-derived pro-
teinaceous conditioning  film  which quickly coats
inserted medical devices, some S gurews sirains are
also capable of direct adhesion to plastic surfaces.




512 INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY June 2004

THE VALUE OF BACTERIAL CULTURE DURING CLEAN
ORTHOPEDIC SURGERY: A PROSPECTIVE STUDY OF
1,036 PATIENTS

Louis Bernard, MD; Christophe Sadowski, MD: Daniel Monin, MD; Richard Stern, MD; Blaise Wyssa, MD; Peter Rohner, PhD;
Daniel Lew, MDy; Pierre Hoffmeyer, MD: Groupe d’Etude sur ['Ostéite

TABLE 1
MicroORGANISMS OFTAINED FROM THE POSITIVE
INTRAOPMERATIVE (CULTURES

Bacteria Mo. (%)
Coagulase-negative staphylococci 51 (53
Protionibacterium species 2223
Corynebacteriom species 11 {11}
Streplococciis species 44
Bacilluz species 4 {4
Miorocaceus species 1(1)
Protews mirabilis 1(1)
Escherickia coli 1(1)
Stematococeus mucilaginows 1{1)
Strepiococcus species and 1{1)

Fropionibacterizom species

Tatal 97 (100




1. Receptor-mediated and aspecific adhesion of bacteria
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2. Bacterial multiplication and production of a slime matrix







Persistenza batterica intorno al catetere e
resistenza agli antimicrobici

[’ eradicazione batterica ¢ molto difficile per:

1. Protezione effettuata nei confronti dei batteri dallo
slime e dal glicocalice

2. Incapacita dei neutrofili di fagocitare i1 batteri aderenti

3. Diminuita attivita degli antibiotici nei confronti dei

batteri aderenti

Barriera verso gli antibiotici

Batteri adesi diversi dai batteri che crescono in sospensione
(planktonically)



Planktonic growth Biofilm formation

Pili
Flagella
0OS (homoserine lactones)
Anﬂbiotic suscepﬁbility Proteases
Hemolysins
Exotoxin A

Ili?ﬁg = Pyocyanin
Superoxide dismutase
Catalase

Antibiotic resistance

The NEW ENGLAND

JOURNAL o MEDICINE



Ref MIC or MBC of Concn effective

ere At planktonic against biofilm

nce Organism oic  phenotype (ug/ml)  phenotype (ug/ml)

21 S.aureus NCTC ?@Tﬁﬁ 2 (MBC) 202

5 8325-4

26 Pseudomonas (';r':]‘pe” 1 (MIC) >1,0240
aeruginosa
ATCC 27853

26 E.coli ATCC mpic 2 (MIC) 512°
25922

20 P. pseudomallei gier:feaﬂ 8 (MBC) 800°

8

114 Streptococcus 53?%0 0.063 (MIC) 3.15d

sanguis 804





















Sterilizzazione con Co2 supercritica

10

N

trattament > 14
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Staphylococcus aureus




Staphylococcus aureus




Pseudomonas aeruginosa
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Candida albicans




Nuova modalita di sterilizzazione

Co2 Supercritica

45

4,0+

35 4

3,0 4

25 4

N/N,

2,0 4

05+

©)

o/

—=— C.albicans SC-CO,
—0— C.albicans Et.Ox.

O —e— E.coli SC-CO,
—O— E.coli Et.Ox.
—A— Ps.aeruginosa SC-CO,
—4— Ps.aeruginosa Et.Ox.
—&— S.aureus SC-CO,
—O— S.aureus Et.Ox.

e O

La nuova sterilizzazione riduce I’adesivita batterica alle superfici

q%

T T
4 6 8 1

3

number of sterilization treatments

Blood Sterilization methods
N° treatments cfu mI'Y/SD SC-CO, Et. Ox.
cfu cm™/SD cfu cm™/SD
C.albicans 0 16500/860 24.5/3.5
1 17120/3280 | 20.3/0.7 (p=0.029) 8.5/0.7 (p=0.000)
5 17920/2830 | 20.5/2.5 (p=0.07) 14.5/1.5 (p=0.000)
10 18750/3610 | 13.9/1.02 (p=0.0001) | 11/0.9 (p=0.000)
E.coli 0 95000/2100 127.3/21.3
1 95000/2040 | 143.1/16.5 (p=0.58) | 367.5/17.5 (p=0.000)
5 98750/1250 | 209.7/18.2 (p=0.029) | 515/61.2 (p=0.0034)
10 98750/2500 | 84/1 (p=0.032) 560/40 (p=0.000)
Ps.aeruginosa 0 100000/1850 | 297/4.3
1 96250/1250 | 366/28 (p=0.39) 215/17 (p=0.0005)
5 96250/2500 | 296.2/245 (p=0.96) | 165/14.4 (p=0.00058)
10 100000/2600 | 187.7/23.9 (p=0.013) | 200/11.5 (p=0.00088)
S.aureus 0 105000/2880 | 352.7/47
1 97500/2500 349/10 (p=0.94) 202/5 (p=0.03)
5 97500/2880 | 523.3/15.8 (p=0.027) | 455/12.6 (p=0.44)
10 100000/5000 | 308.7/37.4 (p=0.5) 450/28 (p=0.15)
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Manca L'Italia

Table 3.1. Number of surgical procedures included in Helics pilot database on surveillance of

surgical site infections, by country and type of Helics selected surgical procedure categories,
2004

CABG CHOL COLO CSEC HPRO LA Total
AT 48 0 a 173 93 0 314
BE 109 af 130 0 191 101 588
DE 5,268 7,647 3,654 9,543 13,429 696 40,437
ES 10 90 162 354 379 48 1,043
FI' a 0 a 0 2,854 0 2,804
FR 342 4235 3,232 4345 2,759 1,647 16,560
HU ad 342 92 0 235 0 669
LT 883 1,357 222 672 206 0 3,340
NL a 491 630 826 4079 199 6,225
PL 787 2,161 7rG 1,495 1,325 222 6,766
UK-EN 4,787 0 1,680 0 18,443 0 24 910
UK-NI a 0 a 0 2,001 0 2,001
UK-SC a 0 a 2,172 3,010 0 5,182
UK-WA a 0 a 0 472 0 472
Total 12,234 16,380 10,778 19,580 49 476 2,913 111,361

10ata from 2003 for Finland

Surgical procedure categories: CABG: Coronary artery bypass grafting; CHOL: Cholecystectomy; COLO: colon surgery; CSEC:
Caesarean Secfion; HPRC: Arthroplasty of the hip; LAM: Laminectomy. Country codes: AT: Austna, BE: Belgium, DE: Germany,
ES: Spain, Fl: Finland, FR: France, HU: Hungary, LT: Lithuania, NL: the NMetherlands, PL: Poland, UK-EN: United Kingdom-
England, UK-NI: United Kingdom-MNorthemn Ireland, UK-5C: United Kingdom-Scotland, UK-WA: United Kingdom-Wales.



2912 SSI

Distribution of isolated micro-organisims

Mot all countries have information on micro-organisms responsible for S51, and if reported the
information on micre-organisms is often incomplete. For the 2912 851 reported in 2004, information
about one or more detected micro-crganisms was available in 1167 cases (40%). For the 7 networks
that did report microbiology data the average awvailability was 70% (1167 cases and 1667 551).Takle
3. 11A gives the availability of microbiclogy data for each intervention category and country. The
availability of microbiology in this table is lower than it was in tabel 3.3 since the values for micro-
arganism not found’ or ‘examination not done” were not considered as missing data.

Table 3.11A. Proportion of Surgical Site Infections for which at least one micro-organism was
reported

CABG CHOL COLO CSEC HPRO LAM|Totall SSi
AT 0% 0% 50% 25% )
SE 63% 0% T75% 58% 61%| 51 P 7 ] ]
DE 87% 46% 47% 50% 84% 0%| 63%| 914
ES 100% 93% 0% B6% sasl 45 er pClCSI non Ci
= 0% ol 132 .
R 0% 0% 0% 0% 0% ol ou =75 SONO |
HU 0% 0% 0% ox|l 15 . . . . .
LT 55% 19% 62% 31% 100% 5196 142 DGTI mlcr'ObIOlOQICI
NL 0% 0% 0% 0% 0% 0%l 212
pL 75% 67% T72% 59% 53% 33%| 65%| 293
UK-EN  72% 85% 85% a2%l 657
UK-NI 0% ol 32
UK-SC 0% 0% o%| 289 . . . °
OKANA o ol 10 Negli altri varia dal 25%
Total T1% 36% 37% 19% 50% 8% 43% 3365 A|'82%

For T networks no microbiclogy data are available. Some of those networks do ask for microbioclogy data
but do not send them to the Helics collaboration because there are too many missing values. For the
other 7 networks the availability of microbiclogy ranges from 25% tot 32%, and the overall proportion for
those countries that do report microbiology data is 68%. Therefore no country comparisons are included
in this analysis. An overview of micro-organisms detected is given in table 3.11B and based on data
from Austria, Belgium, Germany, Spain, Lithuania, Poland and England. The highest proportion for
which at least one micro-crganism was reporied was after CABG, the lowest after LAN.



Table 3.11B. Distribution of micro-organisms isolated in infections for which at least one micro-

organism was reported

CABG __CHOL _ COLO __ CSEC___HPRO __ LAM  Total
Mumber of micro-organisms 414 112 561 11 B95 3 1906
Grap-positi i EB4% 429% 4272% 719% 73.8%  333% 613%
STARPHYLOCOCCUS AUREUS 31.6%: 11.6% 11.5% 28.9% 44,385 313.3%: 29.1%
COAGULASE-MEGATIWE STAPHYLOCOCCI (CHE) 28, 7% B.0% 5.2% 17.4% 15,19 0,05 14.8%
ENTEROC o S SrEnES (%5 .05 .55 15,7 7o TI.E0 e L.o00
STREFTOCOCCUS SPECIES 1.0% C.4% 5.2% 9.1% 200 0,05 3.4%
OTHER GRAM POSITIVE COCCI 0,285 0.59% 0.4% 0.8% LT 0,08 0.5%
Gram-negative cocci 0L0% 0.0%% 0.2% 0.0% 0. 0% 0,0 1%
Gram-positive bacilli 1.4% 0.0%% 0.J0%% 1.7% 1.4% 0L 0% 0.9%
Gram-negative bacilli, entercbacteriaceae 18.6% 44.6% IT4% 24.0% 9.8% 66.7% 22.9%
CITROBACTER SPECIES 1.2% 2.7% 1.2% 1.7% L0oe 0,0%% 0.9%
ENTERCRACTER SEECIES C 1o £330 5,05 [P JEDe 37300 4 nos
ESCHERICHIA COLI L/E% 24.1% 22.8% 14.0%% 31.2% 313.3% 11.4%
FLoBCIELLE SrEC e ETy B0 ERce T.7 % T.o0s PEREEY 2000
PROTELS SPECIES 1.08% 2.7% 3.7% 5.0%% 20086 0,08 2.5%
SERRATIA SPECIES 2.7% 0.0% 0.2% 0,050 L9% 0,08 0.9%
OTHER ENTEROBACTERIAC 0.7%% 0.9% 0.5% 0.8% 0,305 0,05 0.5%
Gram-negative bacilli, non-enterchacteriaceaes 8% 6.3% 8.4% 1.7% 7.5%0 0.0 % 6.9%
ACINETOBACTER SPECIES 0.5% 3.6% 0. 7% 0050 1.4°%: 0,05 1.0%
PSEUDOMONAS AERUGINGS 2.7%% 2.7% 6.4% 1.7% 4,685 0.0% 4,4%,
STEMOTROPHOMOMNAS BALT 0.2%: 0.0% 0.0%0 0,050 1% 0,08 0.1%
PSEUDOMONADSCEAE FAMI 1.98% 0.0% 1.2% 0.0%% 1.3%6 0,08 1.3%
HAEMOPHILUS SPECIES 0.2% 0.0% 0.0%0 0.0%% L0 0,0% 0.1%
OTH. GRAM- BAC ., NON-ENTEROBACT. 0, 2% 0.0% 0.0%0 0050 L0Be 0,05 0.1%
Anasrobic bacilli 0, 2% 3.6% 2.1% 0.8%: 0. 7% 0.0 %% 1.2%%
BACTEROIDES SPECIES 0.0%s 2. 7% 1.2% 0.0 L0Be 0,08 0.5%
OTHER ANAEROBES 0. 2% 0.9% 0.5% 0.8% L7 0,05 0.7%

i 4,8% 0,0% A%  00%  65%  00%  53%
ungi, parasites L7 % 2.7% 3.2% 0.0%% 0. 3% 00 %0 1.4%%
CAMDIDA SPECIES 0,7% 2.7% 3.0%0 0050 3% 0,05 1.3%
sl FARASITES 0.0% 0.0%% 0.7%0 5o [T 0,07 0,1%

45%



Table 3.11B. Distribution of micro-organisms isolated in infections for which at least one micro-

organism was reported By-pass Add Cesareo Protesi d’anca
CABG __CHOL _ COLD __ CSEC___HPRO __ LAM  Total
Mumber of micro-organisms 414 112 561 11 B95 3 1906
Grap-positi i EB4% 429% 4272% 719% 73.8%  333% 613%
STARPHYLOCOCCOUS AURELS 31.6% 11.6% 11.%% 28.%% 44,38 313.3% 289.1%
COAGULASE-MEGATIWE STAPHYLOCOCCI (CHE) 28,7195 B.0% 5.2% 17.4%; 15,196 003 14,8%
ENTEROLDCCI S SPECTES [ W 1 19570 15,770 T BT T L3000
STREFTOCOCCUS SPECIES 1.08% 4% 5.2% 9.1% 2,005 0.0%% 3.4%
OTHER GRAM POSITIVE COCCI 0.2% 0.59% 0.4% 0.6% Q6% 00 0.5%
Gram-negative cocci 0L0% 0.0%% 0.2% 0.0% 0. 0% 0,0 1%
Gram-positive bacilli 1.4% 0.0% 0.0% 1.7% 1.4% 0L 0.9%
Gram-negative bacilli, entercbacteriaceae 18.6% 44.6% IT4% 24.0% 9.8% 66.7% 22.9%
CITROBACTER SPECIES 1.28% 2.7% 1.2% 1.7% Qu0Bs 0.0%% 0.9%
EMIEEORACTER SEECIES %% £.30% 5,05 0.5 A e e ) 4,09
ESCHERICHIA COL C.E%% 24,1% 22.8% 14.0% E 13.3% 11.4%
FLEDCIELLE SFECEs T B0s ER: 7o o= 1R L 2500
PROTEUS SPECIES 1.0% 2.7% 3.7% 5.0% 2.0% 00 2.5%
SERRATIA SPECIES 2.7% 0.0% 0.2% 0.0 0.90% 0.0% 0.59%
OTHER ENTEROBACTERIAC 0. 7% 0.9% 0.5% 0.8% 0.3%: 0.0%: 0.5%
Gram-negative bacilli, non-enterchacteriaceaes 8% 6.3% 8.4% 1.7% 7.5%0 0.0 % 6.9%
ACINETOBACTER SPECIES 0.5%% 3.6% 0.7% 0.0% 1.4%% 0.0%% 1.0%
FESEUDOMONAS AERUGINGS 2.7% 2.7% B.4% 1.7% 4.6% 0.0% 4,4%
STEMOTROPHOMONAS BIALT 0,295 0.0% 0.0% 0.0 0.18% 0.0% 0.1%
PSEUDOMONADRCEAE FAMI 1.9% 0.0% 1.2% 0.0%% 1.3% 003 1.2%
HAEMOPHILUS SPECIES 0,295 0.0% 0.0% 0.0%% 0u0mG 0.0% 0.1%
OTH. GRA&M- BAC., NOMN-EMTERDBACT. 0,295 0.0% 0.0% 0.0% 0BG 0.0%% 0.1%
Anaerobic bacilli 0.2% 3.6% 2.1% 0.8% 0. 7% 00 % 1.2%
BACTERDIDES SPECIES 0.0%: 2.7% 1.2% 0,050 0BG 0.0% 0.5%
OTHER AMAERODBES 0,295 0.9% 0.%% 0.8% 0705 0.0%% 0.7%

i 4.8% 0,0%% 4%  00%  65%  00%  5.3%

ungi, parasites 0.7 % 2.7% 3.2% 0.0% 0.3% 0L0% 1.4%
CAMNDIDA SPECIES 0,795 2.7% 3.0% 0.0% 0.30% 0.0%% 1.3%

=l FARASITES 0.0% 0.0% 0.2% 0.0 (1Y 1 0.0% 0.1%



The Caveats of S8l Incidence

A major problem in companng incidence indicators from different countries 1s that
observation methods and observation penods differ between countries: some countries
observe 55| during hospital stay only , while others do full or partial post-discharge
survelllance (PLS). Moreover, length of stay (LLo) and therefore the in-hospital
observation penod, differs between operation types, between countries, between hospitals
and between individuals within those hospitals. The result is that any metric expressing
incidence 1s biased one way or another.

There 15 no ideal solution for this problem and this was discussed at varnous Helics
meetings. The chosen solution was to present several metrics, but remain aware of the fact
that all of them give a parbhally biased and therefore iIncomplete picture of reality, 1.e.
observation methods and periods in different countries are not the same.

We agreed on two basic metrics to be included : a) 30 day cumulative incidence,
reflecting the common protocol definition of SSI but influenced by the fact that no
countries have complete 30 day (or 365 day) follow-up, and that this follow-up penod differs
by country, thereby introducing differential bias, and b) incidence density, partially
removing the observation bias caused by the different lengths of observation pernod and
different PDS by giving only in-hospital S51 divided by the penod of in-hospital observation.



PAPER

Six Years of Surgical Wound Infection Surveillance
at a Teruary Care Center

Review of the Microbiologic and Epidemiological Aspects of 20 007 Wounds

Carl A Weiss IIL, MD; Catherine L. Statz, RN, MPH; Rachel A. Dahms;

Michael J. Remucal; David L. Dunn, MD, PhD; Gregoery J. Beilman, MD

Hypotheses: (1) Antibictic restriction policies result in
alteration of microbiclogic features of surgical site in-
fections (551s) and (2) reported 551 rates are underesti-
mated when postdischarge surveillance is not included
in 551 surveillance efforts.

Design: Retrospective analysis of prospectively col-
lected 551 surveillance data.

Patients and Methods: We compared inital micro-
bial isolates from S51s between (1) January 1, 1903, and
December 31, 1995, and (2) January 1, 1996, and Decem-
ber 31, 1908, Antibiotic restriction policies were imple-
mented at Fairview-University Medical Center, Minne-
apolis, Minn, on March 1, 1995, For the combined periods
(January 1, 1003, 1o December 31, 1008), we determined
SSI rates for 20007 operations according to the extent of
bacterial contamination at surgery (wound class). Then,
we analyzed 551 rates for 10 550 of these operations (se-
lected based on availability of Anesthesia Society of America
score and type of procedure) using the surgical wound risk
index (wound class, Anesthesia Society of America score,
and length of operation). We categorized S5I rates by 17
procedures for comparison with 551 rates reported by 286
hospitals that contributed data confidentially and volun-

1999

tarily to the Mational Mosocomial Infections Surveillance
System in 1908, We compared 551 rates with and without
postdischarge surveillance.

Resvlts: Coagulase-negative staphvlococcus and group
D enterococcus were the 2 most frequent isolates before
and after antibiotic restriction policies were imple-
mented. Candida albicans isolates decreased from 7.0%
(1003-1005) to 6.5% (1006-1008; P= 46). Methicillin—
resistant Staphylococcus aureus (1.8% of isolates) and van-
comycin-resistant enterococcus (2.4% of isolates) organ-
isms were first identified between 1906 and 1008, Our
S51 rates were 2.6% for class I wounds, 3.6% for class 11
wounds, and 10.5% for class [IKTV wounds; 53.0% of 551s
were identified after hospital discharge.

Conclusions: Antibiotic restriction policies did not al-
ter the microbial spectrium of 55Is during the observa-

tion period. Reporting 551 rates in the absence of post-
discharge surveillance dramatically underestimates actual
551 rates, especially in tertiary care hospitals that pro-
vide care for large populations of elderly and immuno-
suppressed patients.

Arch Surg. 1999;134:1041-1048



http://images.google.it/imgres?imgurl=http://www.sorrentinomarine.com/immg/USA_Flag_Map.png&imgrefurl=http://www.sorrentinomarine.com/usato_usa.htm&usg=__Bytt3A2uM1OZpuDVf1BqV99LKwM=&h=497&w=800&sz=72&hl=it&start=5&tbnid=i2MxqdHdmUzzWM:&tbnh=89&tbnw=143&prev=/images%3Fq%3Dusa%26gbv%3D2%26hl%3Dit%26sa%3DG

1. 58082 interventi/ analizzati 20.000

Table 1. Surgical Cases and Wound Infections, 1993-1998 Stafilococchi cons 25.6
Surgical Wound Wound En"'er'OCOCCUS 1 1 ) 5°/o

Year Cases, Ho. Infections, Hao. Infection Rate, %%

1083 3378 132 24 S.aureus 8. 7°/o

1804 3260 175 54

1845 36035 132 3.7
10945 339 105 a4
1997 3240 114 a5
1998 33as 125 3.7

General surgery 8.6% all Wound Infections

50% General surgery
34% Transplant surgery

15.8% cardiovascular surgery
Cardiovascular  2.8%
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Figure 2. Top, Microbial isolates from 374 superficial, deep, and combined wound infections, 1993 through
1995. Bottom, Microbial isolates from 284 superficial, deep, and combined wound infections, 1996 through

1998. VRE indicates vancomycin-resistant enterococcus; MRSA, methicillin-resistant Staphylococcus aureus.




Arch Surg/vol 134, OCT 1999
Six years of Surgical' Wound Infection Surveillance at Tertiary Care
Center.
C.A. Weiss lll'and others.
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Figure 1. Number of postoperative days until diagnosis of wound infection, 1994
through 1998.



Surveillance of Surgical Site Infection
in English Hospitals 1997 - 2002

A natcral suraliance and qualty Improvement programime
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Micro-organisms causing surgical site infection

Figure 3.1 gives information about micro-organisms causing surgical site infections. The distribution
of staphylococci causing 55ls by category of surgical procedures where 25 or more infections wera
reported are shown in figure 3.2,

Figure 3.1 Distribution of micro-organisms identified as causing surgical site infections for all
categories of surgical procedures.

i’ ™
45—

40
351
30+
25
20

15+

% of all arganisms

10+

Key summary points
49% of the micro-organisms identified as causing infections were staphylococci, of which 8136

were Staphyococcus aureus. 63% of Staphylococcus aureus were resistant to methicillin (MRS A).
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This study included 676 surgery patients with signs and sympoms indicative of wound infections, whio
presented over the conrse of 6 vears. Bacterial pathogens were tsolated from 614 individuals. A single etiologic
agent was identified in 271 patients, multiple agents were foond in 343, and no agent was identified in 62, A
high preponderance of acrobic bacteria was observed. Among the -:ummun pathogens were Staphvlococcus an-
rens (191 patients, 28.2%), Peendomonas aeruginosa ( 170 patients, 25.2%), Escherichia coli (33 patients, 7.87%),
Staplelococeus epidermidis (4% patients, 7.17%), and Emrmmrrrwﬁwmfﬁ Hi'i patients, 5670,

Staphylococcus aureus 28%

E coli 7.80/0

Stafilo epidermidis 7.1%
Enterococchi 5.6%
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TABLE 2. Organisms Most Commaonly [solated From Serious Sur-
gical Site Infections (S51s) in 26 Community Hospitals During 2005

Organism

MNo. (%)
of S51s
in = 1,010])

Prevalence
rate, 551s per
100 procedures

Staphylococcus aureus
MESA
MSSA
Coagulase-negative staphvlococci
Enterococcuis spp
Escherichia coli
Pseudomonas aeruginosa
Kiebsiella spp
Streptococcus spp
Fungi
Anaerobes

331 (33)
175 (17]
156 (15)
116 (11]
&4 (8)
57 16)
44 (4)
39 04)
35 03)
29 (3)
26 (3)

0.37
0.20
0.17
0.13
0.09
0.06
0.05
0.04
0.04
0.03
0.03

MOTE. Only deep and organ space 551s were included; superficial 5515
were excluded. MRSA, methicillin-resistant 5. aurens. MSSA, methicillin-

susceptible 5 aurens.
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Campioni inviati da ferita chirurgica
in 3 anni
totali/positivi/negativi

HE Totali
@ Positivi

B Negativi

Ospedale Chirurgia Ortopedia Cardiochirurgia
generale I1
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Microrganismi isolati in
Cardiochirurgia in 3 anni




Microrganismi isolati in Ortopedia in
3 anni(2006/08)

16 %
12 %
To% 7%
40 4% 49
I I I I 205 20 20 20




Microrganismi isolati in Chirurgia IT
in 3 anni

13% 13% 150,

10 % %
III 18




Microrganismi isolati anno 2007 da
ferita chirurgica

3%3%3%3%2%2%1%
.lln--ﬁ




Microrganismi isolati anno 2008
da ferita chirurgica

6% 6% 5% 4 %

III 2% 2% 2% 2% 2% 2% qo, 19
.-I-|-|-|-|-I-I-_|




Microorganismi pit frequenti isolati da ferita

chirurgica

2006 2007 2008
S Aureus 267% 29% 25%
Pseudomonas 11% 14% 22%
aeruginosa
S, coagulasi  10% 13% 6%
negativo
E.coli 9% 8% 10%

candida 9% 6% 5%
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This study included 676 surgery patients with signs and sympoms indicative of wound infections, whio
presented over the conrse of 6 vears. Bacterial pathogens were tsolated from 614 individuals. A single etiologic
agent was identified in 271 patients, multiple agents were foond in 343, and no agent was identified in 62, A
high preponderance of acrobic bacteria was observed. Among the -:ummun pathogens were Staphvlococcus an-
rens (191 patients, 28.2%), Peendomonas aeruginosa ( 170 patients, 25.2%), Escherichia coli (33 patients, 7.87%),
Staplelococeus epidermidis (4% patients, 7.17%), and Emrmmrrrwﬁwmfﬁ Hi'i patients, 5670,

Staphylococcus aureus 28%

E coli 7.80/0

Stafilo epidermidis 7.1%
Enterococchi 5.6%
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Stafilococco aureo
MS /MR

totale da famponi ferita chirurgica
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Stafilococchi coagulasi negativi
MS/MR

totale da tamponi ferita chirurgica
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Stafilococchi coagulasi negativi
MS /MR in tre reparti
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Stafilococco aureo
MS /MR in tre reparti
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Linkage of microbiology reports and hospital discharge diagnoses for
surveillance of surgical site infections
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L. Timillero and M. Saia

Epidemiological Department, Veneto Region, SER, Via Ospedale, 18-
31033 Castelfranco Veneto (TV), Italy

2001

. Hospital discharge diagnoses (éelec'red codes from the International
Classification of Diseases, 9th Revision—Clinical Modification) and
electronic micr'obiololgy r'ecjoor‘rs (positive cultures from surgical wounds
and drainages) were linked to identify suspected SSIs. A random
sample of fracked events was submitted to total chart review in order
to confirm the presence of SSIs retrospectively according to Centers
for Disease Control and Prevention definitions. Of 865 suspected
SSIs, 64.5% were identified from the microbiological
database, 27.1% from discharge codes, and 8.4% from both.

The main drawback is that infections manifesting after
discharge are not tracked unless re-admission is required
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Note

- Infezione o colonizzazione?
- Biofilm

» Controlli post interventi
* (1° mese / un anno)?

» Sorveglianza( es Acinetobacter,
Pseudomonas MDR)



INFORMAZIONE
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