EMIAHMIOAOTIA

=. AEAOYKOY

'padeio Noookopetakwv Aotpwéeswyv, MikpoBLakng AVToxnc Ko
2TpATNYLKNC XpAonc AVTLBLOTIKWY
KEEAINO
PeBpoudploc 2011



EntSHHto)\oxia

o |laTPIKA ETTIOTAMN YIA TN CUXVOTNTA VOGHHLATWV
o€ £€vav mAnBucuod Kal TOUG TTOPAYOVTEG TTOU TNV
KaBopilouv

e Exkatoppupla avlpwrivwv (wwv £xouv cwbel armo
TNV arnokaAuvn mapayoviwyv Kivduvou dtadpopwv
VOO NUATWV

* JupBoAn otnv nMPoodo TNC LATPLKAC KoL OTOV EAEYXO
Kol TtpoAnyPn voonuatwy



* NOoonua: VOOOKOMEIOKEG AOINWEEIC (KABDE
Aoiywen 1Tou Ogv ival TTapouca N O€ PBpiokeTal
oTNV TTEPIOO0 ETTWAONCG, KATA TNV E10QYWYN OTO
VOOOKOWEIO)

* MANOUONOG: 6Aa Ta «MEAN» TOU VOO OKOHEIOU
— Aobeveic
— [NpoowTTIKO



O BBRGE TAE EBRIONGIGE
M

 EvTOoTTiOn TTApAYOVTWY KIVOUVOU
 ETITAPNOTN VOOOKOUEIOKWY AOIHWEEWYV

* MikpoBioAoyikd dedopéva
* ETIONUIOAOYIKEG HEAETEG
« Katavonon Kal dIEpEUvVNON TNG AITIOAOYIOG
TOUG
* [lePIOPICHOC 1 KAI ECAPAVIOT TTAPAYOVTWV
KIvOUVOU
* Métpa TpOANYNG Kal EAEYXOU AOIHWEEWV

'

MeP1OPICPOC VOOOKOHEIOKWY AOINWEEWYV



Evéoyeveic (eundBsia otig
AopwéeLc)

E¢wyeveic (VOOOKOUELOKO
neptBaAlov, xeplopol,
OUOKEUEC)

XopaKtnpLlotikd maboyovou
MLKPOOPYQAVIOHOU




MsGo&o)\oxia emta' ﬂﬂoﬂi

AgIKTEG CUXVOTNTAG
* Emintwon:

— NEeC MEPUTTWOELC TTOU KaTaypadovTal 0ToV UTIO
HeEAETN MANBUOUO Katad TN SLapKELL
OUYKEKPLUEVNC XPOVLKNG TtEPLOSOU

* EmumoAacMoc:

— OAEC OL TLEPUITTWOELC TIOU KaTtaypadovtal o
OUYKEKPLUEVN XPOVLKN OTLyun N repiodo



Oplopol

malor articles

CDC/NHSN surveillance definition of health care—associated infection and
criteria for specific types of infections in the acute care setting

Teresa C. Horan, MPH, Mary Andrus, RN, BA, CIC, and Margaret A.
Dudeck, MPH
Atlanta, Georgia






Dr Ignaz Semmelweis was a Hungarian
born physician who in 1847 he was
responsible the maternity service of the
Allgemeine Krankenhaus teaching
hospital in Vienna. There he observed
that women delivered by physicians and
medical students had a much higher
rate (13—-18%) of postdelivery mortality
than women delivered by midwife
trainees or midwives (2%).

Maternal mortality rates,
First and Second Obstetric Clinics,
GEMERAL HOSPITAL OF VIENMA, 1841-1846
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Maternal mortality rates,

First and Second Obstetrics Clinics,
GEMERAL HOSPITAL OF VIEMMA, 1541-1850
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Florence Nightingale

* |t may seem a strange principle to enunciate

as the very first requirement in a Hospital that
it should do the sick no harm’.
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Florence Nightingale

Meticulous analysis of the mortality data
* Identified the underlying cause: poor
sanitation

» Created new statistical diagrams

* Persuaded government to reform
health

* Applied her methods to civil hospitals
» Tackled problems of overcrowding,
poor Ventilation and lack of cleanliness
» 1863 notes on Hospitals had a
profound impact on the design and
management of hospitals

» “Today her recommendations for
comparative hospital statistics are
startingly relevant.”




Haley RW et al. Am J Epidemiol 1985; 121: 182205

The SENIC project

Hospital infection surveillance
reduced infection rates by 32%

No infection control programmes
increased rate of HAI by 18%
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Minimal infection control

programmes
reduced rate of HAI by 6% Study on the Efficacy of Nosocomial Infection
Control
BeSt |nfect|0n ContrC)l prog rammes Relative change in NI in a 5 year period (1970-1975)
reduced rate of HAI by 32% apwe| Without infection control  2gw
20%1 et 8%
T : : 10%7 =
Surgical wound infection: .
— 20% reduction if organised infection _ | |
control and surveillance programme 7%
and rates of SWI reported to -20%]
surgeons 0% o7
. A AW 2%

With infection control



o hoypwtewv

Evtatikn emttnpnon
+

Evtatika pETpa EAEyYOU
+

Mpoypappo cuotTnUatikine avatpododotnong
nAnpodopiac 6To MPOGWTILKO
HEiwon o€ 5 xpovia
+

2UOTNUOTLKN EVOOXOANGN KAWVIKWV LOTPWV
% HElwon og 5 xpovia

Haley RW et al (1985) The efficacy of infection surveillance and control programs in preventing nosocomial infections in

US hospitals. Am J Epidemiol. 1985 Feb;121(2):182-205.
Reilly J, McIntosh J and Currie K (2002) The effect of feedback of performance data on surgical practice Journal of Advanced Nursing (38) 6: 1-8






World Health
/¢ Organization

9% €wc¢ 12% Twv voonAeuduevwy acBevwy eu@avifouv TOUAAXIOTOV
Mia VOOOKOWEIaKT Aoipwen

1,4 ekaTOu AvBPWTTOI VOOOUV ATTO VOOOKOMEIAKN AOiNWEN o€ KABE
OedOEVN OTIYUN

20 QOopEC HEYAAUTEPOG KiVOUVOG OTIC AVATITUOOOUEVEG XWPEG
2UXVOTEPN: AOINWEN OUPOTTOINTIKOU CUOTHUATOC

MEQ®: Tooo0oT10 aobevwv he Aoipwen £wg Kal 51%. 21NV TTAglovoTnTa
VOOOKOMEIAKA AOiNWEN

2.UXvOTNTa AOINWEEWV XEIPOUPYIKOU TTEdioU: 2%-3% va 100
XEIPOUPYIKEG ETTENRAOEIC



Figure 1 Prevalence of HCAl indeveloped countries™

* Systamatic review conducted by WHO, 1995-2008
“Incidence



Figure 2 Prevalence of HCAl indeveloping countries™

* Systematic reviaw conducted by WHO, 1895-2008



. Mhoypwiewv

Evpwrnn:

* YrtoAoyiletal otL kaBe xpovo, rmepinov 4.100.000

acBeveic epdavidouvv voookopeLlokn Aotpwén otnv
E.E

e Apeon ouvemnela: TtovAaylotov 37.000 Bavartol
* 16 €KATOM ETTITTAEOV NUEPEC VOONAEIQg

e KOOTOC: 7 OIC EUPW £TNCIWC

ECDC (2009) Annual Epidemiological Report on Communicable Diseases in the European Union, ECDC Stockholm



Zuxkﬁuu«i otm‘sia

KaBe ypovo:

* 307.432 vEEC MEPUTTWOELC KAPKLIVOU TIAXEWC
evtepou otnv E.E

e 85.000 veec MeEPUTTWOELC pupaTIWONC

* Mavw arno 4.000.000 repUTTWOELC
VOOOKOMELAKWY AOLHwEEWV: pellov Bepa
dnuooloc vyelog



o hoypwéewv

HIMA:

e KaBe xpovo 2.000.000 aocBeveic epdavilovuv VOGOKOUELOKNA
Aolpwén
* Toulayxlotov €vac otouc 20 aoBeveic
e A10d100uEVN BvnToTNTA: 3,6%
e YTroAoyi{ouevo KOaTog: 30 dI¢ doAapIa €TNOIWC
* JUXVOTEPEC VOOOKOUELOKEC AOLUWEELC:
— MkpoBLatpieg
— NOLUWEELC AVATIVEUOTIKOU CUOTHUOTOC
— NOLUWEELC XELPOUPYLKOU Tediou
— NoLMWEELC oupoToLNTLKOU CUOTMATOC
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Urinary Surgical- Bloodstream Pneumonia Other
Tract Site Infection Sites

Infection Infection

Infection Control — A Problem for Patient Safety
J. P. Burke, NEJM, 2003, 348:651656



&

Catheter-associated bloodstream 248.678 30,665

infection

Ventilator-associated pneumonia 250,205 35,967 14.4
Catheter-associated urinary tract 561-667 13,088 2.3
infection

Surgical site infection 290,485 8,205 2.8
Other 386,090 11,062 2.9

TOTAL 1,737,125 98,987 5.7



Attributable Costs

CLABSI $5,000 - $22, 000
VAP $11,000 - $25,000
UTI $589 - $789

SSI $10,000 - $25,000

CDI $5,000-$ 7,000

Data from CDC






MRSA
DEATHS
DOUBLE
IN FOUR
YEARS

Number

of deaths 800 -

- C. difficile United Kingdom, 1993 - 2007
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Clostridium difficile
national target

Hospitals failing

to reach target on
“For Clostridium difficile the target is to endemic superbugs
deliver a 30 per cent reduction in the number
of cases reported in 2010/11 _
compared to an agreed baseline in 2007/8.” | -1

PSA Delivery Agreement 19: Ensure better care for all
October 2007

http://www.hmtreasury.
gov.uk/media/3/A/pbr_csr07_psal9.pdf AR

Clo,stridium
Wmm ﬂ‘

116 die in London NHS trust
after contracting superbugs




B o
BM] Learning

In association with the Department of Health

Prevention of spread of Clostridium difficile < |

Prudent antibiotic prescribing | C- dif f i Ci l

Learn practical ways
Correct hand hygiene to avoid an outbreak

Environmental decontamination

Personal protective equipment

BRI ) View the free video module at
S/ LRI bmjlearning.com/cdifficlle to find
(CIERVACEGN  out how staff at the Royal Devon and

RCUTRYTall  Exeter Hospital beat a major outbreak
- before it hits you

bmjlearning.com/cdifficile

Isolation/cohort nursing




Impact of mandatory
MRSA bacteraemia
survelillance

THE LANCET
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1000 -
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0
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Healthcare-Assoclated Infections and -
Antimicrobial Resistance: 200910 E‘J’*ﬁ

Figure 1
Figure 1a. PCO-attributed rates of MRSA bacteraemia  Figure 1b. Trust-apportioned rates of MRSA
bacteraemia
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Healthcare-Associated Infections and
Antimicrobial Resistance: 200910

Health ‘

Protection

Agency I

Figure 2: Rate of Clostridium difficile
Figure 2a. PCO attributed rate of C. difficile Figure 2b. Trust-apportioned rate of C. difficile
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Distribution of hospital Acquired

infections by site (i

~

Urinary Tract Infection 30%
- Bloodstream Infection 18%

. Surgical Site Infection 16%

. Pneumonia 15%
. Others 21%




Hospital acquired bacteraemia: risk factor
analysis of source and device associated

%

28

Central IV catheter
Catheter-associated UTI
Peripheral IV catheter
Ventillator-associated RTI
Surgical Site Infection
Non-ventillator-associated RTI
Non-ca theter-associated UTI
Gastro-Intestinal tract
Intra-abdominal

Skin and soft tissue

Other

Unknown

Health
Protection

Agency
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Hospital acquired bacteraemia:
Percentage of all organisms

Health
Protection
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Annualepidemiological report on communicable diseases 2010 SURVEILLANCE REPORT
Healthcare-associated infections

Healthcare-associated infections

* Surveillance of healthcare-associated infections
in Europe is slowly extending with, in 2008,
17 countries having implemented surveillance
of surgical site infections and/or surveillance
of infections acquired in intensive care unifs
following European standardised protocols.

* Decreasing ftrends previously observed for
surgical site infections following hip prosthesis
were confirmed in 2008.

* The distribution of micro-organisms associated
with infections acquired in intensive care units
showed a high proportion of third-generation
cephalosporin-resistant Enterobacteriaceae,
and in particular among Klebsiella spp. and
Enterobacter spp.



Figure 2.6.6. Trends in cumulative incidence of surgical site infections in Europe by intervention category, HELIC5-55I,
2004-08

10

Percentage of operations with 551 (34)

CABG CHOL COLo C5EC HPRO KPRO LAM

Source: ECOC, HELICS-55] database.
CABG: Coronary artery bypass graft; CHOL: Cholecystectomy; COLD: Colon surgery; CSEC: Caesarean section; HPRO: Hip prosthesis; KPRO: Knee prosthesis; LAM:
Laminectomy.



Figure 2.6.7. Trends in cumulative incidence of surgical site infections in hip prosthesis (HPRO) by country, HELICS-
551, 2004-08
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Source: ECOC, HELICS-55] database.
Notes: Belgium, Finland and Poland did not submit data for zo08 and trends for these countries were not analysed. Mew surveillance network in Spain since zoo06.

Datafrom France only include partial hip prosthesis from zoog until 2008, Arrows indicate statistically significant trends from zoog4 to 2008, full line p £ o.001, dotted
line pt o.os5.



~“NoGOKOHEIGKES NOTHGEEIC Kal
.

Mepitrou 20% NA o@eilovTal o€ TTOAUAVOEKTIKA
TTaboyova

Aucnuevn BvntoTnTa — voonpotnTa

e [lepIlOpIOCUEVEC DEPATTEUTIKEC ETTIAOYEC

« KaBuoTEpnon xopnynong ammoTEAECUATIKNAG
OepaTreiag

* [lapdaraon Xpovou voonAegiag

« AUCNOoN KOOTOUCG VIO TO VOOOKOMEID



O£ VOOOKOMEIOKOUG aoBeveic (B. ApepIkn, A.

« MRSA
 VRE
« GRAM(-) ue ESBL’s

« Klebsiella spp ka1 GAAa evTEPOBAKTNPIAKA
QVOEKTIKA OTIGC KAPPBATTEVEUES

* MoAuavOekTIKA un CupouvTa
- Pseudomonas aeruginosa
- Acinetobacter baumauii

C. difficile



Countries participating in EARS-Net 2010

I Participating countries
[ Mon participating countries



T EmiSnuiohoyikd Seboptva
| R

* Eupwrin: EARSS/ECDC
* 33 YWPEC CUMLETEYOULY, > 900 epyaotnpLa
* EAANVLKN EKTIPOOWTILON

* |lvotitouto Pasteur
 WHONET

* Mikpoopyaviopol OelKTEC:

e Streptococcus pneumoniae, Staphylococcus aureus,
Enterococcus faecalis, Enterococcus faesium,
Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pheumoniae



Anorsi\éaﬁata

e Avtipkpolakn avtoxn: peillov npofAnua
dnuooiac vyeiog

e Escherichia coli: To cuXVOTEPO gram — apPVNTLKO
noBoyovo o€ UKPOBLALULEC KoL AOLUWEELC
OUPOTIOLNTLKOU cuoTNMaTtoC tapovotalel avénon tTne
QVTOXNG OTAL UTTO ETLTNPNON OVTLULKPOBLaKA

* AU¢non MDR og gram — apvntika taboyova

 Melwon tov noocootoU MRSA og KATOLEC XWPEC

e AvAyKn yLa CUVEPYOOLOL KOLL OUVTOVIOLEVEC
NPOCTIAOELEC YL TOV TIEPLOPLOUO SLOCTIOPAC



Figure 2.6.C_Staphylococcus aureus: ppoportion of blood and cerebrospinal fluid isolates resistant to meticillin in EU
and countries®, zo08
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Source: EARSS.
*Only data from countries reporting more than 10 isolates are shown.
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Figure 2.6c_Klebsiella pneumoniaeTpyoportion of blood and cerebrospinal fluid isolates resggfant to third-generation >
cepha and EEA/EFTA countries®, 2008
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Source: EARSS.
*Only data from countries reporting more than 10 isolates are shown.



Legend

1 No data*®
< 1%
B 1-5%
1 5-10%
10 -25%
B 25 -50%
B > 50%

LU MT

Fi,gur@ﬂfbsieﬁa pne;ma@‘opcrﬁnn of invasive isolates res@ amjncglymsideaw.




Legend
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Figure 5.5 Klebsiella pneumoniae: propertion of invasive isolates W.




H ANTOXH 2THN EAAAAA
-  ud P li i i innnnm nonnn i

YUudwva pe npoodata Sedopeva Tou
European Antimicrobial Resistance
Surveillance System (EARSS, 2008) kat tou
WHONET (Greek System for the Surveillance
of Antimicrobial Resistance, 2009) n EAAada
oUYKaTaAEYETOL OTLIC EUpWIMAIKEC XWPEC HE
ta uPnAotepa emimeda KPOBLAKNAC
OLVTOXNC



Acinetobacter baumanii

Results from all hospitals

Blood 1solates
(Jatmary - June 2009)

Medical Wards surgical Wards ICT
Diug Isolates eS| wr | ool Isolates 0. S| R | o Isolates o NS| oor | el
Tested Tested Tested

Piperacillin 71 91,5 803 | 11,3 51 98,0 | 922 | 59 204 |100,0] 920 | 20
PiperacillinTazobactam| 72 B06 | 881 | 12,5 54 Q6.3 | 7946 | 167 214 | 99,0 | 924 | &7
A mpacillindSulbactam 47 A2 6 | 149 | 277 40 467 | 167 | 300 171 A08 | 21,1 | 392
A rtrecnartn 6 969 | 953 | L 4% (100,0] 980 | 20 310 |100,0| 1000 | 00
Ceftazidime 72 91,7 | 8,1 | 56 54 98,1 981 [ 00 214 |100,0] 99,7 | 03
Cefepime 72 275 T4 | 111 52 98,1 | 246 | 13,5 314 | 99,0 | 266 | 124
[rmupenem 72 G667 | 588 | 97 51 45| M9 | 176 515 923 21,5 | 109

Er ot et I Sho | 205 | 356 o Glo | 154 | 462 216 Ho 8 | 320 | 478
(Fentatmicin 72 569 [ 458 | 11,1 54 556 | 40,7 | 142 314 | 68,2 | 589 | 9.2
Tobramycin 73 67,1 21,9 | 452 54 TIE | 232 | 556 206|765 | 297 | 447
Armikacin B 606 | 51,5 | 9.1 53 679 | 472 | 208 210|784 | 719 | T4
I etiltnicin a1 06| 626 | 20 48 A5 | 213 | 42 241 855 | 2822 | 33
Cotnmoxazole 74 278 | 87e | 00 53 Q25| 925 [ 00 211 936 | 936 | 00

|ﬂit‘arnﬂ T

22

la1olona | 14

A

lag 1| a1 | nn

215

oo ol ionn | o




Pseudomonas aeruginosa

Results from all hospitals

Elood 150lates

(Tatmary - June 200%)

Medical Wards Surgical Wards ICU
Diug Isolates %NS| %R | 9% Isolates %NS| %R | %l Isolates %NS| %R | %I
Tested Tested Tested
Piperacillin 165 |24.85|2485 | D 58 (24,14 2414 | O 190 (4737|4737 | D
PiperacilinTazobactarn| 192 16,11 161 | 00 A9 101] 101 | 00 225 | 356 | 356 | 00
Z;';;fcwmaﬂﬂm 154 |41,56| 4156 | 0 57 |42,11| 4211 | 0 189 |65.61| 6561 | 0
Ceftaridine 192 [349 | 292 | 57 70 286 | 214 | T 225 | 538 | 436 | 10,2
Cefepime 192 |38.02| 21,88 | 16,15 69 |34.78| 13,84 | 15,94 227 |61,67| 4361 | 18,04
A rtreonarm 187 439 [ 209 | 230 G 545 | 258 | 288 221 A65 | 380 | 285
[ripenem 188 | 324 293 | 32 o 279 206 | T4 222 | 6177 495 | 122
(Fentamicin 191 | 35,1 209 | 14, 69 377 90 | 87 224 | 563 | 446 | 116
Tobramycin 187 294 | 278 | 1§ ) 3230308 | L5 218 [ 5R2 | 555 | 37
A rmilcacin 194 | 289 | 268 | 21 69 275 248 | 29 223 (547 484 | 63
Metdmicin 128 | 359|258 | 102 46 435 | 370 | 6,3 154 | 643 | 532 | 14,0




Klebsiella pneumoniae

Fesults from all hospitals

Elood isolate s
(Jatmatry - June 20057

Ddledical Wards Surgical Wards ICT
s Isolates 0 99| seR o Isolates 0198 | cor o Isolates 0S| cer e
. Tested Tested Tested

T“f;r':’”m Clavulanic 225 |53.8 | 493 | 44 27 |73.6| 655 | =0 278 | 92.8 | 924 | 04
act

FiperacilinTazobactatm 26 455 | 40,9 4.5 a5 G653 | 64,2 2.1 Sl 91,7 | 228 = |
‘:‘::;'mcm”ﬂma‘”‘ﬂmc 244 471 | 459 | 1.2 79 | 67.1| 833 | z= 297 | 943 | ozp | 13
Cefostin 2l A6 7 | 443 2.5 T G a | 633 1.3 293 90,5 | 289 1.3
Cefotazime 240 41,3 | 348 a,7 74 55,4 | 47,3 2.1 287 24,3 | 780 6.3
Ceftnaszone 18% 5777 | 519 5= L 977 | 57A 12,1 218 Q=2 6 | 290 4.6
Ceftamiditme 264 49 6 | 429 0.8 a5 TS| aTA 3.2 362 Q4 2| 920 2.2
L& e ofiatn 227 50,2 | 429 1,3 =27 G221 | 598 2.3 =41 27,1 | 285 0,6
Cefepime 228 408 | 37,7 3,1 B 50,0 | 39,5 10,5 241 742 | a2 7.3
[ripenern 263 28,5 | 192 &7 95 44 2 | 326 11,6 262 68,2 | 52,2 16,

Bt ot ETETT] 2 2982 | a2 31 2 22 | 326 5= 241 G600 | 557 110

Gentarnicin 26 2.0 7.2 0= 13 16,7 | 15A 1.0 362 262 | 254 0,2
Tobramycin 261 48,3 | 43,7 4.6 95 66,3 | 58,9 7.4 S44 91,3 | 22,6 8.7
LA rle acin 264 25,2 | 252 ox a5 2 B | 274 0.5 362 S4 4 | 409 13,5
M etltnicin 188 49 5 | 429 0,5 s FO7 | T0F 0,0 256 21,0 | 295 1.6
Cotrimoxarole 263 532 | 529 0,4 13 a0 | a0 0,0 359 305 | 905 0,0
Ciprofloxzacin 264 51.5 | 492 2,3 95 65,3 | 80,0 5.3 262 0.3 | 251 5,2




* Antibiotic resistance is an increasingly serious public health problem: resistant
bacteria have become an everyday concern in hospitals across Europe.

Proportion of resistant isolates (%)

= ®= ¢ Penicillin-non susceptible S. pneumoniae (EU pop.-weighted average)
== & ° Erythromycin-resistant S. pneumoniae (EU pop.-weighted average)
== ®= * Flyoroquinolone-resistant E. coli (EU pop.-weighted average)

== & *Third-gen. cephalosporin-resistant E. coli (EU pop.-weighted average)

Trends in antibiotic resistance (invasive infections), 2002-2008. Source. European Antimicrobial Resistance
°2 Surveillance System (FARSS), 2009.
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CURRENT CONCEPTS

Hospital-Acquired Infections Due
to Gram-Negative Bacteria

Anton Y. Peleg, M.B., B.S., M.P.H., and David C. Hooper, M.D

EvOBuvovtat yia >30% HAI
VAP:47%

UTI: 45%

ICUs: 70%



TABLE 4. Distribution and Rank Order of Selected Pathogens Associate
to the National Healthcare Safety Network, January 2006—October 2007,

Owerall® CLABSI
MNo. (26) of MNo. (26) of
pathogenic pathogenic
Pathogen 1solates Rank 1solates Rank
ColNS 5,178 (15.3) 1 3,900 (34.1) 1
Staphylococcus aureus 4913 (14.5) 2 1,127 (9.9) 4
Enterococcus species 3 2
E. faecalis 1,177 (3.5) 627 (5.5
E. faecitrm 1,888 (5.6) 942
MNOS 1,028 (3.0) 265
Candida species 4 3
C. albicans 2,295 (6.8) 673 (5.9)
Other Candida spp.

T 1,333 (3.9) 669 (5.9)
Escherichia coli 3,264 (9.6) 310 (2.7) b
Pseudomonas aeruginosa 2,664 (7.9) - 7
Klebsiella pnewumoniae 1,956 (5.8) ‘ 31.9% \ 5
Enterobacter species 1,624 (4.8) 6
Acinetobacter bawmarnmnii 902 (2.7) 252 (2.2) 9
Klebsiella oxyroca 359 (1.1) 99 (0.9) 10
Other 5,267 (15.6) 1,201 (10.5)

Total 33,848 (100) 11,428 (100]

MoTE. Of the 28,502 cases of HAI reported, 4,671 (16.4% ) were polymicrobial.
associated bloodstream infection; ColNS, coagulase-negative staphylococci; NOS, no

pPneumonia.



No. (%) of Causative Agents with 3-Class or 4-Class Resistance within
Each Infection Type, as Reported to the National Healthcare Safety
Network, 2006-2007

Ventilator- Central line- Catheter-associated Surgical site
Organism associated associated Urinary tract Infection

pneumonia Bloodstream infection
infection

With 3-class resistance?

Pseudomonas aeruginosa 242 (36) 111 (16) 292 (43) 31 (5)
(n=679)

Acinetobacter baumannii 590 (49) 372 (31) 188 (16) 51 (4)
(n=679)
Klebsiella pneumoniae 89 (13) 237 (35) 309 (46) 44 (6)
(n=679)

With 4-class resistance

P. aeruginosa 34 (40) 8 (10) 38 (45) 4 (5)
(n=84)

A. baumannii 244 (50) 173 (35) 59 (12) 13 (3)
(n=489)
K. pneumoniae 31 (14) 90 (40) 83 (37) 19 (9)
(n=223)

a Antimicrobial classes were penicillins, cephalosporins, aminoglysosides, fluoroquinolones, and carbapenems
for P. aeruginosa and K. pneumoniae. Penicillins, cephalosporins,aminoglycosides, fluoroquinolones,
carbapenems, and sulbactam were tested for A. baumannii.

b Antimicrobials tested for all organisms were B-lactams (penicillinis and cephalosporins), aminoglycosides,

fluoroquinolones and carapenems. Kallen AJ, ICHE 2010
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to Gram-Negative Bacteria

Anton Y. Peleg, M.B., B.5., M.P.H., and David C. Hooper, M.D.

Table 1. Risk Factors for Health Care-Associated Infections and Infection
with Drug-Resistant Bacteria.*

Risk factors for health care-associated infections
Hospitalization for =2 days in preceding 90 days

Residence in a nursing home or long-term care facility

Home infusion therapy, including antimicrobial agents

Long-term dialysis within 30 days Antibiotic Gram-Negative Bacterium ¥
- °
°0
H 2ITE WoLn d cdfe Loss of porins B-lactamases in periplasmic space Overexpression of
carbapenems (lmlpenem) B-lactams (including carbapenems transmembrane efflux pump
F . |:I . I"l | . d . I"| P for some B-lactamases) /3435‘3'"‘5 (r:eropenem)', quinolobnes.
= orin . aminoglycosides, tetracycline antibiotics
amlhr member with multidrug-resistant pathogen ; % ON 0P & flons esocine yt

Risk factors for infection with drug-resistant bacteria Sy L)' \ 4

Antimicrobial therapy in preceding 90 days X g f @/@‘/
: @ 7

Current hospitalization for 25 days =) w\\ = S oy b0 "\ Antbiot >

B ——p § =9, @ -

resistant genes

R
Y

Bypass targets

. - . . . . . . Y 4 ~ Antibiotic-modifying enzymes
High frequency of antibiotic resistance in the community or in the specific I o e \ @, aminoghcosides, apraforac
hospital unit > _Ribosomes Lo =
f’p ‘/ ( g o- I! w 2 Protelns lTarget mutations 4 @
1 b ’ . e, inolones (DNA gyrase an ‘ i
[mmunosu Ppression ’gﬂ ,4 (J\/ 9 & Rlb::::;lc:iv:;t:t(:roer:;r;::ltﬁo“-;m" Q\I 3 ot:p:issomerasgz IVS)e 7 e
H f o ‘g _aminoglycosides (rRNA methylation) U )
- Py > 2 N
* Risk factors are from the Infectious Diseases Society of America and the | Al A [U Ll AT e
American Thoracic Society guidelines.* polymysin antibiotc class < 7 A Protein Lipopolysaccharide

] e 0 ® T




[MoAuavOekTIKA TTOBOYOVQ

 H adgnon tng emiTTWONG TWV AVOEKTIKWY TTOBOYOVWYV
ETTICUMBAIVEI O HIA XPOVIKN OTIYMR OTTOU N
AVOKAAUWN KAl AOVATITUEN VEWV AVTIMIKPOBIAKWY EXEI
MEIWOEI dpapaTika

e ZUVETTEIO OAWV TWV AVWTEPW gival OTI € OXI HOKPU
XPOVIKO di1aoTnua 6a BpeBoUupe avTIMETWTTOI HE Eva
aUSavouEVOo apIBu6 duvNTIKA pN IGCIHWY ACINWEEWY



Bad Bugs, No Drugs: No ESKAPE! An Update
from the Infectious Diseases Society of America

Helen W. Boucher,' George H. Talbot? John S. Bradley,* John E. Edwanrds, Jr,**” David Gilbert® Louis B. Rice,*"
Michael Scheld," Brad Spellberg,**” and John Bartlett™

'Division of Geographic Medicine and Infectious Diseases, Tufts University and Tufts Medical Center, Boston, Massachusetts; “Talbot Advisors,
Wayne, Pennsylvania; *Division of Infectious Diseases, Rady Children’s Hospital San Diego, and *University of California at San Diego, San
Diego, "Division of Infectious Diseases, Harbor—University of California at Los &ngeles (UCLA) Medical Center, and Los Angeles Biomedical
Reszarch Institute, Torance, and "The David Geffen School of Medicine at UCLA, Los Angeles, California; *Division of Infectious Diseases,
Providence Portland Medical Center and Oregon Health Sciences University, Portland; ®edical Service, Louis Stokes Cleveland Veterans
Administration Medical Center, and "Department of Medicine, Case Westem Reserve University School of Medicing, Cleveland, Ohio;
"Department of Medicing, University of Viminia School of Medicine, Charlottesville and “Department of Medicine, Johns Hopking University
school of Medicine, Baltimore, Maryland

Enterococus

Staph aureus

Klebsiella pneumoniae
Acinetobacter baumanii
Pseudomonas aeruginosa

Enterobacter spp



TECHNICAL REPORT

The bacterial challenge:
time to react

A call to narrow the gap between
multidrug-resistant bacteria In the EU and
the development of new antibacterlal agents

www.ecdc.europa.eu
Www.emea.europa.eu




Figure E1. Population-weighted, average proportion of resistant isolates among blood isolates of
bacteria frequently responsible for bloodstream infections, EU Member States, Iceland and Norway,
2002-2007.

a. Gram-positive bacteria b. Gram-negative bacteria
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el Nathicillin-resistant S, aureus (MRSA) Third-gen. cephalosporin-resistant E. colf
Yancomycin-resistant Enferococcus faecium Third-gen. ceph.-resistant K. pneumoniae**
Fenicillin-resistant 5. pneumoniae* Carbapenem-resistant 7. aeruginosa*™

*S. pneumoniae. excluding Greece, which did not report data on this bacterium fo EARSS.
** K. pneumoniae and P. aeruginosa. exduding Belgium and Slovakia, which did not report data on these bacteria fo EARSS.



e to the selected antibiotic-resistant

Table 2. Estimated'yearly human burden of infection
bacteria and percentage o i oodstream infections, EU Member States, Iceland

and Norway, 2007.

Mo. cases of No. extra MNo. extra
infection (four deaths hospital days
Antibiotic-resistant bacteria® main types)® (%% from (% from
(% bloodstream bloodstream bloodstream
infections) infections) infections)

Antibiotic-resistant Gram-positive bacteria

Methicillin-resistant Staphylococcus aureus (MRSA)
Vancomycin-resistant Enferococcus fRecium
Penicillin-resistant Strepfococcus preumoniagt
Sub-total

171 200 (12%)
18 100 (9%
3 500 (27%)
192 800 (12%)

5 400 (37%)
1 500 (28%)
¥

6 900 (35%)

1 050 000 (16%)
111 000 (22%)

1 161 000 (16%)

Antibiotic-resistant Gram-negative bacteria

Third-generation cephalosporin-resistant Escherichia colf
Third-generation cephalosporin-resistant Klebsialia

32 500 (27%)
18 900 (27%)

5 100 (52%)
2 900 (52%)

358 000 (27%)
208 000 (27%)

poneumaoniae

Carbapenem-resistant Fseudomonas aeruginoss 141 900 (3%) 10 200 (7%%) 809 000 (3%)

Sub-total 193 300 (9%)  18.200(27%)  1375000(13%)
Total 386 100 (11%) 25 100 (29%) 2 536 000 {(14%)




Table 3. Estimate

arly economic burden ofi

ifections (four main types®) due to the selected

antibiotic-resistant bacteria,

ber States, Iceland and Norway, 2007.

. Productivi
Antibiotic- Extra Extra Productivity losses due?::r
. . . . losses due to . Overall costs
resistant in-hospital outpatient absence from patients who (EUR )
bacteria” costs (EUR ) costs” (EUR ) k (EUR died from their
work ( ) infection (EUR )

Antibiotic-resistant
Gram-positive 424 700 000 5 500 000 91 100 000 145 600 000 666 900 000
bacteria
Antibiotic-resistant
Gram-nagative 503 100 000 4 500 000 59 300 000 J00 300 000 867 200 000
bacteria e
Total 027 800 000 10 000 000 150 400 000 445 900 000 @

“Bloodstream infections, lower respiratory fract infections, skin and soft tissue infections and urinary fract infections.



TTOAUAVOEKTIKA TTAOO0YOVA OGTOUG VOONAEUOMEVOUG

* Mn opBoAoyIKA XpARON AVTIBIOTIKWV: £VAG ATTO TOUG
KUPIOUG TTAPAYOVTEC AVATITUCNG AVTOXNG.”?

« NoonAguopuevol aoBeveic TToAU TBavo va Aauavouy
avTIBIoTIKA. YT1roAoyileTal 0TI 50% TwWV XOpPNYOUNEVWY

QVTIBIOTIKWY UTTOPEI VA PNV €ival Ta KATAAANAQ.11-12

7. Singh N, Yu VL. Rational empiric antibiotic prescription in the ICU. Chest. 2000 May;117(5):1496-9.

8. Lesch CA, Itokazu GS, Danziger LH, Weinstein RA. Multi-hospital analysis of antimicrobial usage and resistance trends. Diagn Microbiol Infect Dis. 2001 Nov;41(3):149-54.

9. Lepper PM, Grusa E, Reichl H, Hogel J, Trautmann M. Consumption of imipenem correlates with beta-lactam resistance in Pseudomonas aeruginosa. Antimicrob Agents Chemother. 2002 Sep;46(9):2920-5.

10. Ansari F, Erntell M, Goossens H, Davey P. The European surveillance of antimicrobial consumption (ESAC) point-prevalence survey of antibacterial use in 20 European hospitals in 2006. Clin Infect Dis. 2009 Nov
15;49(10):1496-504.

11. Davey P, Brown E, Fenelon L, Finch R, Gould I, Hartman G, et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane Database Syst Rev. 2005(4):CD003543.

12. Willemsen |, Groenhuijzen A, Bogaers D, Stuurman A, van Keulen P, Kluytmans J. Appropriateness of antimicrobial therapy measured by repeated prevalence surveys. Antimicrob Agents Chemother. 2007
Mar;51(3):864-7.
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* Mn opBoAoyikn xpnon avtiBIoTIKWYV: aTToIKIOUO 1 Aoipwén
a1TO avOeKTIKA TTaBoyova (MRSA/ VRE Kal TTOAUQVOEKTIKA
Gram-apvnTIKQ UIKeoRLia.)3-14

* Mn opBoAoyikr xpron avtiBIOTIKWVY: augnuevn ETTITITWON
AOIMWECEWYV aTTO Clostridium difficile. >’

13. Safdar N, Maki DG. The commonality of risk factors for nosocomial colonization and infection with antimicrobial-resistant Staphylococcus aureus, enterococcus, gram-negative bacilli, Clostridium difficile, and
Candida. Ann Intern Med. 2002 Jun 4;136(11):834-44.

14. Tacconelli E, De Angelis G, Cataldo MA, Mantengoli E, Spanu T, Pan A, et al. Antibiotic usage and risk of colonization and infection with antibiotic-resistant bacteria: a hospital population-based study. Antimicrob
Agents Chemother. 2009 Oct;53(10):4264-9.

15. Davey P, Brown E, Fenelon L, Finch R, Gould I, Hartman G, et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane Database Syst Rev. 15. 2005(4):CD003543.

16. Carling P, Fung T, Killion A, Terrin N, Barza M. Favorable impact of a multidisciplinary antibiotic management program conducted during 7 years. Infect Control Hosp Epidemiol. 2003 Sep;24(9):699-706.

17. Fowler S, Webber A, Cooper BS, Phimister A, Price K, Carter Y, et al. Successful use of feedback to improve antibiotic prescribing and reduce Clostridium difficile infection: a controlled interrupted time series. J
Antimicrob Chemother. 2007 May;59(5):990-5.



What is misuse of antibiotics?

Misuse of antibiotics can include any of the following?é:

* When antibiotics are prescribed unnecessarily;

 When antibiotic administration is delayed in critically ill patients;

 When broad-spectrum antibiotics are used too generously, or when narrow-
spectrum antibiotics are used incorrectly;

* When the dose of antibiotics is lower or higher than appropriate for the
specific patient;

* When the duration of antibiotic treatment is too short or too long;

* When antibiotic treatment is not streamlined according to microbiological
culture data results.

68 18. Gyssens IC, van den Broek PJ, Kullberg BJ, Hekster Y, van der Meer JW. Optimizing antimicrobial therapy. A method for antimicrobial drug use evaluation. J Antimicrob Chemother. 1992 Nov;30(5):724-7.
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Benefits of prudent use of antibiotics

* Prudent use of antibiotics can prevent the emergence and selection of
antibiotic-resistant bacteria.19-23

* Decreasing antibiotic use have also been shown to result in lower incidence
of Clostridium difficile infections.?4-26

0
/o o
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. T
15 rCases per 1000 patient days
NNIS O .
104
2,0
O Hospital
5 O O 1,5
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0,51
Source: Carling P, Fung T, Killion A, Terrin N, Barza M. Favorable impact of a multidisciplinary antibiotic N
management program conducted during 7 years. Infect Control Hosp Epkdemiol. 2003 Sep;24(g):699-706 g 1988 ! 1989 ' 1993' 1951 ! 1992 ! 1993 ! 1994 ' 1995 ! 1996 ! 1997 ! 1998 -
\_ J y,
Rates of Vancomycin-resistant Enterococci in hospital before and after Rates of nosocomial Clostridium difficile, expressed per 1,000 patient-days,
implementation of the antibiotic management program compared with rates before and after implementation of the antibiotic management program.28

in National Nosocomial Infections Surveillance (NNIS) System* hospitals of
similar size.?’
*NNIS is now the National Healthcare Safety Network (NHSN).

19, 24. Davey P, Brown E, Fenelon L, Finch R, Gould I, Hartman G, et al. Interventions to improve antibiotic prescribing practices for hospital inpatients. Cochrane Database Syst Rev. 2005(4):CD003543.

20. Lepper PM, Grusa E, Reichl H, Hogel J, Trautmann M. Consumption of imipenem correlates with beta-lactam resistance in Pseudomonas aeruginosa. Antimicrob Agents Chemother. 2002 Sep;46(9):2920-5.

21, 25, 27, 28. Carling P, Fung T, Killion A, Terrin N, Barza M. Favorable impact of a multidisciplinary antibiotic management program conducted during 7 years. Infect Control Hosp Epidemiol. 2003 Sep;24(9):699-706.
22. Bradley SJ, Wilson AL, Allen MC, Sher HA, Goldstone AH, Scott GM. The control of hyperendemic glycopeptide-resistant Enterococcus spp. on a haematology unit by changing antibiotic usage. J Antimicrob
Chemother.

23. De Man P, Verhoeven BAN, Verbrugh HA, Vos MC, Van Den Anker JN. An antibiotic policy to prevent emergence of resistant bacilli. Lancet. 2000;355(9208):973-8.

26. Byl B, Clevenbergh P, Jacobs F, Struelens MJ, Zech F, Kentos A, et al. Impact of infectious diseases specialists and microbiological data on the appropriateness of antimicrobial therapy for bacteremia. Clin Infect Dis.
1999 Jul;29(1):60-6; discussion 7-8.



Figure 2.6.5. Qutpatient antibiotic (ATC group Jo1) use subdivided into major antibiotic classes according to ATC
classification, 2008
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ather beta-lactams (Jo1D) and streptogramins (Jo1F) trimethoprim (Jo1E)

Source: ESAC,

* Total use, i.e. including inpatients, for Cyprus, Greece and Lithuania.

** Reimbursement data, i.e. not including over-the-counter sales without a prescription, for Spain.
t zoog data for Poland; zooy data for Cyprus, Finland and Malta.
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H dltaomopad twv mtoAvovOektikwy Gram
QPVNTLIKWVY OTEAEXWV OTA EAANVLIKA
VOOOKOMELD Elval piot TpayHoTIKOTNTA TTOU
QVTIMETWTIL{OVV KaOnNpEPLVA OAOL OL LaTpol
TToU KaAouvtall va BepameoouV AOLUWEELC
arno maboyova oteAeXN avOeKTIKA OTA
MEPLOCOTEPA AVTLBLOTIKAL.



The first major outbreak of metallo-B-
lactamase producers in Europe

An outbreak of VIM-2-positive P.aeruginosa in a
hospital in Thessaloniki, Greece ongoing since

1996 Tsakris A et al. JCM 2000: 38:1290

Multiclonal outbreak of multiresistant VIM-2-

positive P.aeruginosa in several hospitals in
Greece in 2001

62% of IMIPENEM-R isolates were MBL-producers!

Giakkoupi P et al. JCM 2003;41:822



Percentage (%) of IMIPENEM-R P.aeruginosa
from all specimens of Greek hospitals
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VIM-1 in E.coli isolates in Greece since 2001

Scoulica E et al. DMID 2004, 48:167
Miriagou V et al. AAC 2003, 47:395

VIM-1 in many K.pneumoniae isolates in various hospitals in
Athens since 2002

* multiclonal epidemic

e carried by small transferable plasmids with different
restriction patterns

* one common class 1 integron structure that also included
aacé, dhfrl and aadA

* many isolates exhibited an imipenem MIC in the susceptible
range (< 4pg/ml)

Giakkoupi P et al. JCM 2003; 41:3893



Percentage (%) of IMIPENEM-R K.pneumoniae from all
specimens of Greek hospitals 1998-2009
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KPC-2-PRODUCING KLEBSIELLA PNEUMONIAE INFECTIONS
IN GREEK HOSPITALS ARE MAINLY DUE TO A HYPEREPIDEMIC
CLONE

P Giakoupil, H Maltezou?, M Polemis!, 0 Pappal, G Saroglou’, A Vatopoulos (avatopou@nsph.gr)t, the Greek System for the
Surveillance of Antimicrobial Resistance*

Eurosurveill 2009

Surveillance in 21 Greek hospitals from 2/2008 until 12/2008
All K.pn with imipenem MIC>1mg/L

77% of isolates from 18 hospitals in 3 different areas of the
country were KPC-2 producers

One major genetic clone which has emerged in Crete in spring
2007 and then spread in the rest of the country

The clone was indistinguishable from the KPC-2 Israeli clone!



Klebsiella ﬁneumoniae KPC

* H oyetwa ntpoodatn epdavion AoLUwEEwWV
ano otehexn Klebsiella pneumoniae nou
niopayouv KPC kuplwc otic Movadec
Evtatikng Oeparelac EPVEL TNV XWPO LOC
OTO TIPOOKNVLO TNC SLEBVOUC LaTPLKNAC
KOWVOTNTOC OAAQ KOl QVTLUETWTIN LLE EVAV
emuntA€ov kivouvo yia tn Anpoota Yyeia



Klebsiella ﬁneumoniae KPC

* Ta katvoupyLa avta toBoyova oTteAEXN TTOU
gxouv SlaoTapel oTa VOoOOKOUELD OANC TNC
xwpoac, daivetal OtL eival o Aopoyova,
epdavilouvv KAwviKoTnTa, SLaoTELpOoVTAL TTILO
ypPRyopa Kol EMKPOTOUV £vavilt AAAwV
oTEAEXWV OTLC XYAWPLOEC TWV aoBevwy UE
QATMOTEAECUO VA TIPOKAAOUV coBapec AOLUWEELC o€
Bapewc maoyxovteg acBeveic pe uPpnAo mocooTto
Bvntotntog



Poor functional status
ICU stay

Transplantation

Mechanical ventilation
High invasive device score
Prolonged hospitalization
Receipt of antibiotics

In all studies: Isolation of a KPC-producer was an
independent predictor of death Schwaber et al. 2008

Marchaim et al. 2008
Patel et al. 2008



EUROROUNDUPS

Carbapenem-non-susceptible Enterobacteriaceae in

Europe: conclusions from a meeting of national experts

H Grundmann (Hajo.Grundmann@rivm.nl):2, D M Livermore3, C G Giske#, R Cantons¢, G M Rossolini7, ] Campos®, A Vatopoulos?,

M Gniadkowski®, A Toth®, Y Pfeifer®, V Jarlier?, Y Carmeli*, the CNSE Working Group*

TABLE 2

Epidemiological scale and stages of nationwide expansion of healthcare-associated carbapenem-non-susceptible

Enterobacteriaceae®

Epldemiological scale Description Stage

No cases reported No cases reported 0

Sporadlc occurrence Single cases, epidemiologically unrelated 1

Single hospital outbreak Outbreak deflned as two or more epidemiologically related cases In a single Institution 24
Unrelated hospital outbreaks with Independent, l.e. epidemiologically unrelated Introduction or

Sporadic hospital outbreaks different stralns, no autochthonous Inter-Institutional transmisslon reported 2b

Realonal spread More than one epldemlologically related outbreak confined to hospitals that are part of a reglonal

g P referral network, suggestive of reglonal autochthonous Inter-Institutional transmission 3

Multiple epldemiologically related outbreaks occurring In different health districts, suggesting Inter-

Inter-reglonal spread reglonal autochthonous Inter-Institutlonal transmisslon 4

Endemlc sltuation

Most hospitals In a country are repeatedly seelng cases admitted from autochthonous sources




TABLE 3

Expansion of healthcare-associated carbapenem-non-susceptible Enterobacteriaceae in Europe: epidemiological scale and
stages by country, as of July 2010

Country Stage Epldemiological scale Documented Introduction from abroad Dominant class Underrenorting
Greece KPC/WIM

g Endemic Yes
Israel” KPC
oty
Poland £ Interregional spread Yes KPC Likely
France KPC
Germany 3 Reglonal spread Yes OXA-48/VIM Likely
Hungary KPC Likely
Belglum WVIiM Likely
Spaln 2b indepenaent hospital Yes KPC/VIM/IMP Likely
England and Wales M DL
Cyprus VimM
Metherlands Yes KPC
Norway 2a Slnst?:trrf‘;i”al Yes KPC
Scotland KPC
Sweden Yes KPC
Bosnla Herzegovina Yes KPC
Denmark KPC/VIM
Finland Yes KPC
Croatia ViM
Czech Republic Yeas VIMSKPC
Ireland KPC Likely
Lthuanla 1 Sporadic occurrence > Likely
Latvia ? Likely
Malta ?
Portugal KPC Likely
Romanla ? Likely
Switzerland KPC
Austria
Bulgarla Likely
Estonla o Mot reported - Likely
lceland
Slowvenla

s | [kellhood of acguisitlon of CNSE for hospltallsed patients low due to contalnment measures.

Luxembourg and Slovakla were Invited to the meeting but did not participate.



TABLE 1

Proportion of Acinetobacter baumannii isolates exhibiting resistance to various antimicrobial agents; data from European countries

B
m

E g = =

o &

=

= i s E

E g z B
11 European i b
LLELTPESn | 3075002 490 58 NA NA 1 18 50 6 40 NA m 19
20 European
30 furo 20012004 851 £0.3 56.1 5.6 2.3 2.5 613 NA NA It 2.7 1
12 European
12 Eurape: 2006 523 5.8 NA NA 425 524 7.9 B5.1 L 286 m 20
sweden 2001-2004 128 79 NA NA § NA 1 50 ot NA m 100
Spain 2000- 2003 52 413 2.3 28.3 i7.8 L4 g a7 70.7 56.5 77 ™ 101
Germany 2004- 2008 a6 174 16.3 NA 23 NA 20 m NA 7 m %
Ttaly 2004-2008 a8 50.2 1.2 NA %.3 NA 50¢ 4.8 NA 7.8 ™ %
United ] .
e 2004- 2008 42 50 Wh NA 167 NA 45.2 4.2 NA 16.3 m %
France 2004- 2008 113 2.2 11.9 NA 1.8 NA 39.1° 2 NA 2.4 m %
Turkey 2000-2003 - ay 76 NA 4 42 79 B2 57 NA m 102
Greecef February . %3 | 966 7.4 @ NA 7.4 95 8.5 .3 Mo | GssARe

N’

* Belgium, Bulgaria, Czech Republic, Germany, taly, Poland, Russia, Sweden, Switzerland, Turkey, United Kingdom.

B NA = not applicable

¢ Belgium, Croatia, Czech Republic, Finland, Germany, breece, Poland, Russia, Spain, Sweden, Turkey, Urdted Kingdom.

¢ Netilmicin was tested.

® Levoflokacin was tested.

f Data refers to blood isolates from intensive care unit (ICU).

£ Greek System for Sumveillance of Antimicrobial Resistance, available at: httpdfwww.mednet.griwhonet/

* The number of isolates submitted to susceptibility testing varied from 46 to 224 depending on the antimicrobial agent.



TABLE 2

Proportion of non-susceptible Pseudomonas aeruginosa strains isolated in 33 European countries participating in the European
Antimicrobial Resistance Surveillance System (EARSS) in 2007

Proportion (%) of strains non-susceptible to:

Aminoglycosides® Carbapenems® Buincloness Ceftazidime Piperacillinsd

Austria 11.2 157 174 9 7.1
Switzerland 4.8 5.4 7.2 4.2 5

Cyprus 25 21.1 2l.2 15.4 28.8
Czech Republic 33.8 36 42.7 Era 0
Germariy 20.3 31.5 35,7 244 48.5
Denmark 2.4 1.9 9.1 4 4.8
Spain £3.49 184 27 15.2 a.1
Finland 8.7 9.4 0.9 7.7 7.3
France 31.1 P e, 3 18.6 20.5
Greece 51.9 (505 ) 51.9 44,8 8.4
Croatia 434 Naag” 3 20.5 30.2
Hurigary 4.4 21.3 29.5 15.2 16.8
Ireland 12,5 1.2 2.5 10,2 11.8
Israel ¢l.9 159 cb. 7 13.3 15.2
Ttaly 0.1 2.1 391 41.4 212
The Metherlands 9.2 5.4 9.4 5.6 5.2
Norvay 149 18.5 107 6.7 1
Poland 40.3 ) 40,3 2e.t 35.8
Portugal 18.¢2 16.1 23 en.g 15.8
sweden 0 9 10.3 9.6 a1
Slovenia 126 204 1a.1 136 12.5
Turkey £8.2 Exl 296 3l.3 2.4
Urited Kingdom 6.6 Ine 9.6 14,1 5.4




TABLE 3

Proportion of non-susceptible Klebsiella pneumoniae strains isolated in 33 European countries participating in the European Antimicrobial
Resistance Surveillance System (EARSS) in 2007

Proportion (%) of strains non-susceptible to:

Aminoglycosides Carbapenems® Ruinolones®

Austria 7 0.3 132 8
Bulgaria 52.6 - - -
Switzerland 2.5 0 5 ER
Cyprus 15.4 - - -
Czech Rep. 42.5% 0 48.5 45.7
Germany a.7 1.7 10.9 7.6
Denmark B.3 ] 171 0.8
Estonia 32 - 1B £
Spain 10.1 0 13.2 9.8
Finland 1& ] 2.2 1.5
France 11.6 /0-.4.\ 175 11.6
Greece 59.4 ((w9) 58 62.2
Croatia 19,9 S’ .7 40.1
Hungary 116 0 215 5.5
Ireland 1 0.6 13.7 8.9
Israel 4E.4 21.9 426 4.7
Italy a7 1.7 28.7 35.2
Metherlands a.z 0 B.5 7.4
Morway 0.6 0 9.7 3.8
Portugal 1:2.5 0 20.5 14.2
Sweden 11 0 10.8 1.7
Sloveriia 4.7 0.7 30 2a.2
Turkey 1.7 2.2 24.5 46
Urited Kingdom a.a 0.3 13.5 12.8




AoIpWEEWY atro Gram — apvnTIKA
mTaboyova o Xwpoug lMapoxng Yrnpeoiwy
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BaoikEC apxEC oxediou dpaong
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EmiTipnon NMapéuBaon

*ACIOTTIOTO dEdOMEVA *‘MeTpa eAEYXOU AOINWCEWY
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2 UUTTEPACUATA *AIOIKNTIKEC TTAPEUPATEIC
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* AloIKNTNG /avattAnpwTtNG
* [1poedpoc ENA

* AvTiTTpOEdpPOC ENA

* NoonAguTnNC AOINWECEWVY

*AvaTTANPWHATIKA HEAN

*AlEUBUVTNC MIKPOPBIOAOYIKOU EpyaocTnpiou
*AOINWEIOAOYOC/TTAB0AOYIKN £I0IKOTNTA PE AVTIKEIMEVO AOINWEEIC
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KENTPO EAENXOY KAI MPOAHWHZ NOZHMATQN
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AvT
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E1T|Tn’ enon

NAOIHWCEEIC ATTO AVOEKTIKA OTIC KOAPPBATTEVEMES
oTeAEXN Acinetobacter, Pseudomonas, Klebsiella

My son,

if they don’t get
me,

you will become
multiresistant




E1T|Tn' pnon

Aolpwielg
* KATWTEPOU AVATIVEUOTIKOU CUCTAMATOG
« OupoTToINTIKOU CUCTAMATOG
« XEIPpOUpPYIKOU TTEdIOU
* Mikpoiaipieg

Mikpof10AOYIKA TEKUNPIWON



Gram — apvnTIKAa TTo00oyova avOeKTIKA OTIG

OpICHOG HEHOVWHEVOU KPOUOHATOG acOev ME AOIHWEN

KAivik] _€i1kéva oupBarn pE Aocigwén (KAIVIKG CUUTITWHOTA R/Kal oneia,
EPYAOTNPIAKA KOl AKTIVOAOYIKA dedopEVA cUUBATA PE KAIVIKA AOINWEN)
KAl
MikpoBioAoyIKR TeEKUNPIiwWwon Aoipwéng: KAIVIKO BioAoyikd Ociypa arod
(PUCIOAOYIKG OTEIPa TTEPIOXT], OTTO TO OTTOIO Ba £XEI ATTONOVWOEI:.
*Eido¢ pikpoopyaviouou: Acinetobacter spp, Pseudomonas spp, Klebsiella spp.
KAl
*QaIvVOTUTTOC  QVTOXNG. avToXy O€ Mia TouAdxioTov KapPatrevéun n/kai
TTAPAYWYI KAPBATTEVEUOO WV




E1T|Tn’ Enon

ERBOoouadiaia dOnNAwon
Mnodevikn OnAwon

28 nUEPEC META TNV 1N BeTIKA KAAAIEpYEIQ: EKBaon



E1T|Tn’ Enon

* lNepiodocg emitipnong: NogupBplog —
AekePPplog 2010 — 1° dekatrevlnuEPO
lavouapiou 2011

* Noookopeia 11s kai 21s YTIE (26 kai 22
QVTIOTOIXO)

* 14 voookopeia: uNOEVIKEC ONAWOEIC



“TIpOKATAPKTIKG GTTOTEAEGAT

y

e 2UVOAIKQ 429 OnNAWOoEIC AOINWEEWY

e THAMO VOOOKOMEIOU
— MaBoAoyikog Topéag: 123 (28.7%)
— Xe1poupyIkOog Topéag: 73 (17.0%)
— Movadeg EvraTtiking NoonAegiag: 233 (54.3%)

« ®UAo:
— Avopeg: 284 (66.2%)
— Nuvaikeg: 145 (33.8%)

 Méon nAikia: 63.3 €Tn



MIKpOOpPYQVIOHMOG TTOU ATTOMOVWONKE

60 -

49.49%
50 - (N=212)
40 - 33.3%
(N=143)

30 26.3%

7 N=113

o ( )
20 -
10 -
0 I [ [
Acinetobacter Pseudomonas Klebsiella

AtropovwBnkav 468 traboyova o€ 429 AOINWEEIC



YAIKO ATTOMOVWO NG MIKPOOPYAVICHWV
————————————————————

Aipa AAAo Mroeh

37.5% 19% o0
(N=161) (N=8) .o :
(N=18) Bpoyxikég

ekkpioeig BE
24.7%
(N=106)

' BpoyXIk0
Oupa Miov "‘EKnAupa
19.8% 10.7% 1.2%

(N=85) (N=46) (N=5)



KPC: 83.0%
(N=127)

VIM: 8.5%
(N=13)

ESBL: 2.0%
(N=3) VIM+KPC:
6.5%
(N=10)



AVTIUIKPOBIOKN aVTOXN

Feviapikivn | KoAloTivn TwyKeKUKALvN 2€ OAOUG TOUG
EAEYXOHUEVOUG
OLVTLULKPOBLaKoUG
TOLPALYOVTEG
ATtTopovwBévTa
oTeEAEXN
Klebsiella 50/211 45/207 59/170
24% 22% 35% 5%
Pseudomonas 69/96 9/109 -
72% 8% 4%
Acinetobacter - 12/141 A.A

9% 5%



—
Eidog Aoipwéng

AOIII(OEI] . Ev T Baesi 21
. XEIpOUpY Ikou EninoAng 10
MIKPOBK""IG nediou Opydavou, KoIAOTNTaG 9
33.3% 11.9% A5IEU,KinIOTO 11
Ev3ayysiak®V KaBeTApwv 48 (N=143) (N=51)

MpwTonabng 41

AdiguKpivioTO 54

ZuvOEOHEVN HE TOV 93
avanveuoTipa
NocoKopEIakn O BN 24
31a0wWANVWPEVO agBevi
KoivoTnTag 8
i Mveupovia ISpUPATWY NAPOXAC
OUPOAOI[I(DEI‘I 33.1% 1aTPIKNAG PpoVTIdag 5
21.7% ’ AdiguKpivioTO 12

(N=93) (N=142)



Oavarog: 40.5%
(N=118)

NMapapovi oTo
VOGOKOHEIO: 'EE0006: 33.7%
25.8% (N=98)
(N=75)

Kartayeypappévn EkBaon o€ 291 AoIpwEeIg



40.0%

Klebsiella (N=150) (N=61)

Pseudomonas
(N=83)

46.7%
(N=43)

Acinetobacter
(N=92)
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__MIKpPOOPYQVIOHO TTOU aTTOMOVWENKE
0,
s | 5

[v)
Acine & klebs & Pseud (N=2) | () 50,00%

20,00%

Acine & Pseud (N=6)

Acine & klebs  (v=21) | () s 82%
Pseud & klebs (N=7) _ 57,14%
Pseudomonas  (N=98) _ 37,68%

Klebsiella (N=181) _ 36,59%

Acinetobacter (N=114) _ 45,59%

0,00% 10,00% 20,00% 30,00% 40,00% 50,00% 60,00%




—
NMNoocooTO BavaTwy ava £i60i AoiniHi

Aoipwén
XEIPOUPYIKOU
nediou (N=36)

MikpoBiaipia 53.2%
(N=94) (N=50)
OupoAoipwén
(N=66)

52.6%

NMveupovia (N=95) (N=50)

0 10 20 % 30 40 50 60



EvTaTikn povada 54.0%
(N=163) (N=88)
XEIPOUPYIKOC

Topéag (N=49)

MaBoAoyikoG
TopEag (N=79)

0 10 20 % 30 40 50 60



2UMUTTEPOACHATIKA
e —————————————————————————————————————
Avtatrokpion Noocokoueiwv / YIE

* Meilov TTpOoBANHa dNUOOIAG UYEING
— [MoocooTd BavaTtwy: 40.5%
— [Mapdaraon xpovou voonAeiag: 25.8%

« 2TOYXOI:
— 2TadIAKK ETTEKTACN TNG EQAPMOYNG YIa TTAVEAAADIKA OEQOUEVA
— YTTOAOYIOUOC ETTITITWONG
— Kataypaer Tacewv
— 'Eykaipn €moTpo@r) TTANPOYopiac oTa VOOOKOUEIQ
— AZI0AOYNON ATTOTEAECUATIKOTNTOC



Zero Tolerance
e

* Mnoeviki avoxn: aVvTINETWTTION KABE Aoipwing cav
VO MNV ETTPETTE TTOTE VO CUMBEI

 Otav ouuBei, TOTE N AITIOAOYIO TNG TTPETTEI VA
OlgpeuvaTal

¢ 2ZNMATOOOTEI TNV AVAYKAIOTNTA ATTOTEAECUATIKWV
TOPEPPBACEWV BACICHEVWYV OE EVOEIEEIC ME T HOPPN
OEOMNG HETPWV



H Aoiywen €ival n Kopu@n Tou TTayofouvou

ATTOIKIONOC




National Plan “Prokroustis”




2TOXOL EMONULOAOYLKNC ETILTPNONC
VOOOKOUELOLKWV AOLUWEE WV

e Avayvwplon nopayoviwyv Kivéuvou

e Xpnon twv 6e00oUEVWVY YLa TN LELWON TNC
ETLMTWONC TWV VOCOKOLELOKWVY AOLUWEEWV

* Epappoyn HETPpWV yLa TNV MPoAndn Kat tov
NEPLOPLOMO TNC SLOOTIOPAC



Xpnon twv emdnNULoAoOYIKWY 0SOUEVWV
VLo TN LELWON TWV VOOOKOMELOKWYV
AOLLWEEWV

* JUOTNUA EMLTNPNONC ATIAPOLTNTO YLaL:

e MopoXN AVTILKELUEVIKWVY OTOLXELWV OTOUC
eTayyeApatiec vyelog

* Avayvwplon «meploxwvy» upnAou kivéuvou
o Alopopdpwon oxedbilwv dpaonc
* AfloAOynon QMOTEAECHATLKOTNTOC LETPWV



2UOTOTLKO ETLTUYLOC TIPOYPAUUOTOC
nipoAnync Kot EAeyYou AoLLwEEwWV

2UoTNUA EMLONULOAOYLKNC EMLTAPNONC
[Mpoooxn otouc napayoviec upnAou Kivbuvou
Epapuoyn CUYKEKPLUEVWY LETPWV EAEYXOU

MapoakoAovOnon enumedouv CUPHOPPWONC
oTLC 0ONYLEC KOL CUOTAOELC

OpBoAoykn Xxprion aviPLoTKwy



Infection Control !!!




* |f there is a problem, there is a solution

e ...If there is no solution-there is no problem



Trends In mortality prap=ey
reports for USA ,,,’,’,/}’/9/,2

C. difficile United States, 1999 - 2004
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North America CDC: Catheter Line Associated
Blood Stream Infections 1000 Central Line days
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*P=0.02 **P<0.0001 **P<0.0001




AIICma'Dr articles

National Healthcare Safety Network
(NHSN) report: Data summary for 2006
through 2008, issued December 2009

Jonathan R, Edwards, M5tat, Belly . Peterson, BEA, Yi Mu, PhD, Shailendra Banerjee, PhD, Katherine Allen-Bridson, BN,
BSM, CIC, Gloria Morrell, RN, M5, M5M, CIC, Margaret A, Dudeck, MPH, Daniel A. Pollock, MDD, and Teresa C. Horan, MPH

Atlanta, Georgia

Published by the Association for Professionals in mfection Contral and Epidemialaqy, fnc
(Am [ fect Control 200837 T83-805 )



MoAvavOektika maboyova (1)

* H avaduon noAvavOsktikwv pikpoBiwv anoteAel peifov Opa

dnuootac vyeiag, ELOLKOTEPO OE UYELOVOULKOUG OXNUATLOHOUC

*  To moAvavOekTikA pKpOBLa eival BloAoyika Blwotpa Kot LKaVA vol

nPokKaAoUv coBapec, anetAnTikee yia tn {wn, AOLHWEELC

* AvnouXNTLKO YEYOVOG glval Kat To otL moAvavOektikda GRAM(-)
MLKPOBLOL OLVEUPLOKOVTOL OE TTPONYOUMEVWG UYLELC Ol0OEVELG EKTOC

VOOOKOMELOU



Table 4. Poocled means and key percentiles of the distribution of laberatory-confirmed permanent and temporary central
line—associated BS| rates and central line utilization ratics, by type of location, DA module, 2006 through 2008

Permanent central line-associated BS| rate*

Percentile
Permanent
Mo. of Mo, of central Pooled L0

Type of location locations' PCLABS line-d ays rean 105 15% {median) T5% 0%
Specity care areas

Bone marmow transplant 11 115 &0 546 ER oo 0.5 18 4.7 T8

Hematology/oncology 4] 158 95,535 1.7 0.0 .l 0g 15 48

Long-term acute care 43 (33} B 13,278 . oo 0.0 0o 4.3 &l

Pediztric hemavology/oncology 7 75 31,155 13

Solid organ ransplant g 11 1,553 18

Temporary central line—associated BS| rate!
Percentile
Temp orary
Mo, of Mo, of central Pooled 5%

Type of location locations' TCLABS line-days mean 10% 15% {median) T5% 0%
Specilty care areas

Bone marmow ransplant 18 (17 95 17,2590 15

Hematology/oncol ogy 33 (31} 1z 51,550 13 0.0 0.0 1.3 18 4.5

Long-term aoute care &7 (&) 260 | 453, 25%8 .7 0D 0.3 1.4 13 4.1

Pediztric hemato opy/oncology 5 47 10,287 45

Solid organ ransplant 12 .2 11591 10

B8, blocdstream infection; PLLAR. permmanent certral Ene-associated B5l; TOLAR temporary central Ene-assocated BS1
e Pmber of PLLAS w1300
Parnber af parranans caneral lineedas
TMumber of locations e Hing minimum requirements for percentile distributions if e dan the totl number of lecations_ W this number i < 20, then peroentile distributions are

not Galouated
L] - Furmber of TOLAR
Peurnbesr of o arary can ol lices dqn'x IIJIII

& urbieraf perrmarenc el beesd s
Peurmbsr of pixd s days

w_ Faumbar of v cancral lireedaya
Pk of padsre-daya




H E.E. kaw o M.0.Y. 6plLo€ TNV TaXEla avatTtuén TG OLVTOXNG oTa
OLVTLULKPOBLAKA WG MLOG OTtO TLC 3 HEYAAUTEPEC AMEIAEG yLa TNV VYELa

O opyavicpoi ECDC/EMEA emionpolivouv To EAELPHO AVATITUENC VEWV
OLVTLBLOTLKWYV OE OXECN ME TA TTOAUVAVOEKTIKA taBoyova

25.000 acBeveic neBaivouv kaBe xpovo otnv E.E. armdé moAvavOeKTika
naBoyova pe k6otog 1.5 dic €

Mavo 15 avtifLlotikd avantioooviol TEo¢ To MapoV
- Aev adopouv GRAM(-) ukpofia

EU-USA Summit 3/11/2009 Washington, ECDC/EMEA joint technical report:
The bacterial challenge: time to react

Sept 2009; emea.europa.eu/pdfs/human antimicrobial resistance/EMEA-576176-2009



Xpron avtifLotikwy Ko avtoxn

AAAayEG 0T Xpron ocuvodevovtal and aAAOYEC OTOV EMLITOANGHLO
avOEKTIKWV KpoBiwv

Ta MocooTA AVToXNAG Eival LEYOAUTEPA OE XWPEC LE MEYAAUTEPN
KOTOLVAAWON QVTLRLOTLKWV

Ta maBoyova 0To VOOOKOWELO ELvOLL TILO AVOEKTLKA OLTIO ALUTA TNG
KOLWVOTNTOC

MéEoa 6TO VOGOKOMELD €ival TTLO AVOEKTIKA GE XWPOUGE LLE TILO EVTOLTLKA
xpnon avtBlotikwy (ny MEO)

Napoatetapévn €kOeon o avTiBLloTikd cuvodeveTal ATTO AVENUEVN
rBavotnta anotkiopol | AoipwénNc HE avOeKTIKA OTEAEXN

2€ EMLONMUIEC VOCGOKOMELAKWV AOLUWEEWV OL 0OEVELG ME AVOEKTIKA OTEAEXN
glvar o mBavo va £€xouv AAPet avtiBLlotikd art’ OTL oL HAPTUPES

McGowan JE Jr et al 1996



Xpnon AvtiLotikwv

Avtoxn » Kootoc



RESEARCH ARTICLES

New Delhi metallo-beta-lactamase 1-producing

Enterobacteriaceae: emergence and response in Europe

M. ]. Struelens (marc.struelens@ecdc.europa.eu):, D LMonnet:, AP Magiorakos, F Santos 0’Connort, ]| Giesecke®, the European
NDM-1 Survey Participants?

1. European Centre for Disease Preventlon and Control (ECDC), Stockholm, Sweden

2. The European NDM-1 Survey Participants are listed at the end of the article
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