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“It is not difficult to make microbes
resistant to penicillin in the l[aboratory,
and the same has occasionally happened

in the body.”
Nobel Prize Acceptance Speech, 1945

“... the microbes are educated to resist
penicillin and a host of penicillin-fast
organisms is bred out... In such cases the
thoughtless person playing with penicillin
is morally responsible for the death of the
man who finally succumbs to infection
with the penicillin-resistant organismes. |
hope this evil can be averted.”

NY Times, June 1945

Alexander Fleming
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Eudavion tng MikpoBLoknc Avtoxng

penicillin —_ penicillin-R pneumococcus Timeline of key antibiotic

. . ' resistance events
tetracycline _— tetracycline-R Shigella
o4 4 . Antibiotic introduced
erythromycin —— erythromycin-R Streptococcus

methicillin q— methicillin-R Staphylococcus Antibiotic resistance

gentamicin s} gentamicin-R Enterococcus identified
vancomycin-R Enterococcus
vancomycin *— vancomycin-R Staphylococcus
ceftazidime q— ceftazidime-R Enterobacteriaceae

imipenem  m—— imipenem-R Enterobacteriaceae
levofloxacin I— levofloxacin-R pneumococcus

linezolid + linezolid-R Staphylococcus

daptomycin ]

ceftaroline — ceftaroline-R

Staphylococcus
1940 1950 1960 1970 1980 1990 2000 2010

Centers for Disease Control and Prevention, Data is as of 2013
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e sl Bad Bugs, No Drugs: No ESKAPE! An Update
: from the Infectious Diseases Society of America

Helen W. Boucher, George H. Talhot” John S. Bradley™ John E. Edwards, Jr**” David Gilbert Louis B. Rice™”
Michael Scheld," Brad Spellberg,” and John Bartlett™

AMR in 2050
10 million

Clinical Infectious Diseases 2009;48:1-12

Tetanus
60,000

‘Eykpion vVEwv avtilotikwyv amnod tov FDA

Road traffic
accidents

1.2 million o

AMR now
700,000

L ’
(low estimate)

. \ /
10
5. Measles Cholera

130,000 100,000—
6 120,000
4

Diarrhoeal

20 T disease Diabetes
0 : ) ‘ . ‘ 1.4 million 1.5 million

1983-1987 1988-1992 1993-1997 1998-2002 2003-2007 2008-2012

Cancer
8.2 million

18

16

Number of Approved Agents
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avtoxn €tnolwc, pexpt to 2050
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North
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Africa
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\\ Latin

America

392,000

Mortality per 10,000 population
Number of deaths 5_6 - 8 9 10 o

Source: Review on Antimicrobial Resistance
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E. coli - quinolones S. pneumoniae - penicillin
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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. Edwards, Jr.**’ David Gilbert,* Louis B. Rice,*"
Michael Scheld," Brad Spellberg,**” and John Bartlett™

E: Enterococcus faecium
S: Staphylococcus aureus
K: Klebsiella pneumoniae

A: Acinetobacter baumannii
P: Pseudomonas aeruginosa

E: Enterobacter Species

Boucher et al, Clin Infect Dis 2009; 48: 1-12

| Bad Bugs, No Drugs:
No ESCAPE Revisited

Lance R. Peterson

E: Enterococcus faecium

S: Staphylococcus aureus

C: Clostridium difficile

A: Acinetobacter baumannii
P: Pseudomonas aeruginosa
E: Enterobacteriaceae

Peterson LR. Clin Infect Dis 2009; 49: 992-3



The Biggest Threats

Urgent Threats Serious Threats
e (Clostridioides difficile ‘0 Multidrug-resistant Acinetobacter
¢ Carbapenem-resistant ® Drug-resistant Campylobacter
‘ Enterobacteriaceae (CRE) e Fluconazole-resistant Candida

e Drug-resistant Neisseria e Extended-spectrum Beta-

gonorrhoeae lactamase producing

Enterobacteriaceae

e Vancomycin-resistant

Enterococcus (VRE)

e Multidrug-resistant
Pseudomonas aeruginosa
® Drug-resistant non-typhoidal

Salmonella

® Drug-resistant Sa/monella
Serotype Typhi

® Drug-resistant Shigella

e Methicillin-resistant
Staphylococcus aureus (MRSA)

® Drug-resistant Streptococcus
pneumoniae

® Drug-resistant Tuberculosis

11

’DC
Concerning Threats

e Vancomycin-resistant

e Erythromycin-Resistant Group A

Streptococcus
o Cli T
Streptococcus

ANTIBIOTIC RESISTANCE THREATS
inthe United States, 2013




EvtepofBaktnplokad avOeKTIKA OTLC KapBameveUEC

» H avtoxn otic kapBanevepeg
TIOPOALLEVEL OTIAVLIOL 0TO E. coli

» ApPKETEG XWPEG avadEpouv
TTOCOOTA AVIOXNG OTLG
KapBarevépeg mvw and 10% s N e
ywa tnv K. pneumoniae :

» OLYwpeC movu avadEpouv ta
vPNAOTEPA TTOCOOTA OVTOXNC
OTLC KapParmeveueg avadEpouv

, , , ’ Surveillance of antimicrobial
eniong vPnAotepa moocoota resistance in Europe

QVTOXNC KOl OTLC AAAEG 2017
QVTLULKPOPBLAKEC OLAOEC




Avtoxn tnc¢ Klebsiella pneumoniae oTLC KPP ATIEVELEC
2017

<
% Resistant EAANGSQ ‘\‘
(invasive isolates) $ R ,
75 \ 66% R - Kiva
36%
Me€iko ", ‘ 2 '
14% Atyurttog L,
50 , b 72% ) \ p
Ekouad6p o lvéia
33% 59%
I 25
Apyevtvn
’ 20%
CDDEP &b,
} The Center for Disease Dynamics, Economics & Policy. ResistanceMap: Antibiotic resistance. 2019.

https://resistancemap.cddep.org/AntibioticResistance.php. Date accessed: October 1, 2019.



Klebsiella pneumoniae
2017

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

Avtoxn oTLC KapPOATTEVEUEC
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=t U/EEA population-weighted mean

g 64.7%
0.0% -64.7% g 60_/\ —
(EAAGS Q) : wh
§ o 7.2%

B )
2010 2011 2012 2013 2014 2015 2016 2017

Non-visible countries
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} Surveillance of antimicrobial resistance in Europe — Annual report of the European Antimicrobial Resistance
Surveillance Network (EARS-Net) 2017. Stockholm: ECDC; 2018



Finland (716/758)
Sweden (1032/1034)
Norway (781/781)
Denmark (1122/1186)

EUROPEAN CENTRE FOR
DISEASE PREVENTION
AND CONTROL

United Kingdom (4654/5519)
Netherlands (1189/1190)
Austria (1022/1152)

Iceland (16/17)

Germany (3466/3549)
Ireland (476/479)

Spain (1414/1446)

Estonia (143/161)

Avtoyn oc 4

OVTLULLKPOBLOKEC OUADEC

Belgium (621/803)
Slovenia (306/312)
Luxembourg (99/99)
France (2754/2904)
Latvia (115/116)

-3N6 yevidg kepaAooTtopiveg

*OAOVOPOKLVOAOVECQ
Malta (117/117) ,
Huisgaly (73/654) *ApLVOYAUKOGIOEC
Cyprus (71/17)
Portugal (2694/2743)
Croatia (294/313)

‘KapBarmneveueg

Czech Republic (1050/1330)

Italy (2320/2720)

Slovakia (446/468)

Romania (332/339)

Lithuania (322/326)

Poland (667/1,203)

—)  Greece (1345/1363)
Bulgaria (168/169)

ZuvoAwka: 4.5%

EANGSa: 45%

o% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage of total
I Fully Resistantto one B Resistantto two I Resistant to three I Resistantto four
susceptible antimicrobial group antimicrobial groups antimicrobial groups antimicrobial groups
} Surveillance of antimicrobial resistance in Europe — Annual report of the European Antimicrobial Resistance

Surveillance Network (EARS-Net) 2017. Stockholm: ECDC; 2018



Epidemiological stage for the spread of

RAPID COMMUNICATION

. . Change in . . . . . .
Country carbapenemase-producing Enterobacteriaceae epid emiiiogi = Worsening epidemiological situation of carbapenemase-
t ~18 producing Enterobacteriaceae in Europe, assessment by
stage 2015-1
2010 [11] 2013 [9] 2014-15 [8] 2018 : X i

national experts from 37 countries, July 2018
Albania NA 2a 1 1 —
Austria AlmarBmllljnr:“::;‘l?:;nslla.fgerqvisl"i Sara Bylols‘ Man:'l‘fl;‘uuerl:ns‘ "Dumir‘l‘lq"iE\:st‘c)::;est;re:yr:il::zzlhlge" Anke Kohlenberg®,

" 1. Public Health Agency of Sweden, Su\na Sweden
Belgium 2. These authars contributed equally to this work
= = 3. European Public Health Microbiology Training Programme (EUPHEM), European Centre for Disease Prevention and Control,
Bosnia and HEl'ZegOVInaa 4 ?:.?ZZZR:T"('@SX.T:Z'Tnmm Prevention and Control, Stockholm, Sweden
. 5. The members of the capacity survey group are listed at the end of this article
E:‘;g;‘;a Cor e:Anke (Anke. dc.europa.eu)
Cyprus
n o TN
gzech REpubhc ; \a
enmar 4 5

Estonia 1
Finland
France 4
Germany
Greece 5
Hungaw 4 Epidemiological stages
Iceland n = Sporadic occurence (Stage 1)

=1 Single hospital outbreak (Stage 2a)
Ireland 4 == Sporadic hospital outbreaks (Stage 2b)

mm Regional spread (Stage 3)
llaly 5 mm Inter-regional spread (Stage 4)
Kosovoh 2b 1 = Endemic situation (Stage 5)
Latvia 1 1 1 1 mm Counlries not participating

—
Lithuania 1 1 1 1 =
Luxembourg NA 1 A 1 [ oo
Malta 1 5 5 3 \ Malta
Montenegro NA 1 1
The Netherlands 2a | 2b | 2a -
North Macedonia 1 ] ‘5
Norway 22 |1
Poland 4 Amsave it
Portugal [ 2b | !
Romania 4
Slovak RepUinC 4 == Stage 0: no case reported
Slovenia Stage1: sporadic occurrence (epidemiologically unrelated single cases)
Spain 4 Stage 2a: single hospital outbreak (two or more epidemiologically associated cases with
5 d _“ indistinguishable geno- or phenotype in a single institution)
Wweaen Z 1 Stage 2b: sporadic hospital outbreaks (unrelated hospital outbreaks with epidemiologically
TU rkey NA unrelated introduction or different strains, no autochthonous inter-institutional transmission reported)
- - Stage 3: regional spread (more than one epidemiologically related hospital outbreak confined to hospitals

Unlted KI nngm( 2b = that are parllcil the same region or health district, indicating regional aurlochlr:‘anous inler~insliturmna\‘lransmission)

mm Stage 4: inter-regional spread ically related outbreaks occurring in different health districts,
indicating inter-regional autochthonous inter-institutional transmission)

mm Stage 5: endemic situation (most hospitals in a country are repeatedly seeing cases admitted from autochthonous sources)

Euro Surveill. 2019; 24(9)



Countries not participating Sporadic hospital outbreaks (Stage 2b)
IR No case reported (Stage 0) B Regional spread (Stage 3)
Sporadic occurence (Stage 1) Hl Inter-regional spread (Stage 4)

C P E 2 O 1 5 Single hospital outbreak (Stage 2a) I Endemic situation (Stage 5)

\'; Luxembéurg

‘ By | Malta

European Centre for Disease Prevention and Control. Evidence brief: Update on the spread of carbapenemase-producing
Enterobacteriaceae in Europe — Summary of the May 2015 expert assessment. Stockholm: ECDC; 2015.




EriidbnuoAoyia twv otedexwv Klebsiella pneumoniae mou rapdayouv
kapBarmnevepdaon otnv EAAaSa, 2007 - 2016

KapBanevspaon 2014-2016 2011-2012 2007

66,5% 82,6%
NDM 13,7% - -
VIM 8,6% 9,7% 100%
OXA-48 3,6% - -
AutAn kapParmevepdaon 6,3% 7,7% -

80

%)

68.2%

(

60

61.9-66.9%

60.5%

42.4%

40

© 27.8% &
s

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Resistant (R) isolates proportion

Galani |, et al. Euro Surveill 2018; 23(31):pii=1700775
Maltezou et al. J Glob Antimicrob Res 2014;2:11
- Vatopoulos A. Euro Surveill 2008;13(4). pii: 8023



Geographical map showing the location of participating hospitals providing
Klebsiella pneumoniae clinical isolates, Greece, 2014-2016 (n = 15)

Northern Greece
-Thessaloniki

Westemn Greece

o General Hospital of Corfu l

® Cancer Hospital of Thessaloniki
‘THEAGENEIOQ’

e ‘G.Papanikolaou’ General Hospital of
Thessaloniki

® General Hospital of Thessaloniki
‘G.Gennimatas’

Central Greece

* University Hospital of Larissa -

o General Hospital of Lamia

® University Hospital Attikon*
® General Hospital of Athens ‘G.Gennimatas’
o KAT Hospital

* Hippokration Athens General Hospital )
e Athens Naval Hospital i ' . S

® Thriassio General Hospital - 1 3 ‘ ’
* Hygeia General Hospital

® St Sawas Cancer Hospital

} Galani |, et al. Euro Surveill2018,23(31):pii=1700775
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Reversal of carbapenemase-producing Klebsiella pneumoniae
epidemiology from blagpc- to blayy-harbouring isolates in a Greek
ICU after introduction of ceftazidime/avibactam
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AvtiBlotika pe in vitro dpaon evavtl twv CPE

Mechanism Coverage
Drug / Company| Description Indications

Plazomicin / v CRI(E:'UI;-ISI &
aminoglycoside )

Zemdri HAP/VAP

IV BL/BLI Label: cUTI, clAl
el (ceftazidime + \/ X \/ X 3x|f:|la Development:
Zavicefta avibactam) Y HAP/VAP
Carbavance / IV BL/BLI cUTI
(meropenem + / X X / 3xza CRE: mixed
LTI RPX-1989) . infections
Relebactam + IV BLBLI HAP/VAP
Lo \Y .
imipenem / (imipenem + / X X \/ Axiday CRE: mixed
Recarbrio M-7633) infections

Eravacycline / IV/oral / / / X 18D cUTI (failed)

tetracycline
Xeraba ’ clAl




AAC

Journals. ASM.org

First Report of Ceftazidime-Avibactam Resistance in a KPC-3- Antibi

Expressing Klebsiella pneumoniae Isolate The Bly

Romney M. Humphries,® Shangxin Yang,? Peera Hemarajata,® Kevin W. Ward,? Janet A. Hindler,® Shelley A. Miller,? Aric Gregson®

Department of Pathology and Laboratory Medicine, University of California, Los Angeles, Los Angeles, California, USA®; Department of Medicine, Division of Infectious
Diseases, University of California, Los Angeles, Los Angeles, California, USA®

istant
acteria

Fight

TABLE 1 Antimicrobial susceptibility results for carbapenem-resistant

K. pneumoniae isolates” 15 q)EBpOUdpi.OU 2015

MIC (pg/ml) (interpretation®) for K.
pneumoniae isolate:

Antimicrobial(s) 1 2 3

Amikacin 16 (S) 16 (S) 16 (S)

Ampicillin >32(R) >32(R) >32 (R)

Ampicillin-sulbactam >32 (R) >32(R) >32(R)

Aztreonam >32 (R) >32(R) >32 (R)

Cefepime 32(R) >32(R) >32(R)

Ceftazidime >32 (R) >32(R >32 (R)

Ceftazidime-avibactam 4/4 (S) 8/4 ()

Ceftolozane-tazobactam >256/4 (R) >256/4 (R) =>256/4 (R)

Ceftriaxone >32(R) >32(R) >32(R)

Chloramphenicol =4(S) >16 (R) >16(R)

Ciprofloxacin >2(R) >2(R) >2(R)

Colistin =0.5(S) =0.5(S) =0.5(S)

Doxycycline 2(8) 16 (R) 16 (R) "
Ertapenem >2(R) >2(R) >2 (R) i
Gentamicin 1(S) 2(S) 2(S) Avycaz*
Imipenem 8 (R) 128 (R) 128 (R) ceftazidime-avibactam
Meropenem 16 (R) 128 (R) 128 (R) for myection
Minocycline 2(8) >16 (R) >16(R)

Piperacillin-tazobactam >256/4 (R) =>256/4 (R) =>256/4(R)

Tigecycline 1(S) 8(R) 8(R)

Tobramycin 10 (R) >10(R) >10 (R)

Trimethoprim-sulfamethoxazole =1/20(S)  2/40(S) 2/40(S)

Humphries et al. Antimicrob Agents Chemother. 2015; 59:6605-7
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Avtoxn otouc “veouc” avaoToAelC

» ApaoTiko evavtl KPC (A), OXA-48, » Apaotiko evavtl KPC (A), AmpC (C)

AmpC (C) » Avtoxn €xeL avadepbei oe

»  Avamtuén avtoxng umo aywyn OTEAEXN UE LETAAAAYEC OTLC

Meropenem-resistant Meropenem-susceptible

1
Ceftazidime-avibactam susceptible Ceftazidime-avibactam resistant 7‘[ O p LV E q

Contonts lists aveilable at Sc Contents lists available at ScioncoDiroct
Clinical Microbiology and Infection L Clinical Microbiology and Infection ALl
AND INFECTION AND INFECTION
journal 1 www.cl 1 tien.com MEscaD: journal homepage: www.clinicalmicrobiologyandinfection.com W esewn

Research note Letter to the Editor

Identification of a KPC-9-producing Klebsiella pneumoniae ST258 cluster among
KPC-2-producing isolates of an ongoing outbreak in Northwestern Greece: a
L Galani **, A. Antoniadou ', I. Karaiskos *, K. . H. Gi lou %, M. Souli ’ retrospective study

= Gartzonika et al, Department of Microbiology, Medical
School, University of loannina

Genomic characterization of a KPC-23-producing Klebsiella
pneumoniae ST258 clinical isolate resistant to ceftazidime-avibactam




Katavoun twv oteAexwv Klebsiella pneumoniae
ocupdpwva pe to Clonal Group (CG)

B s7258/512

{. ST 11/340/437

CG258

Y cc 147 ST258: KPC-2 & KPC-3
Other g ST11: NDM-1, OXA-48
\%\ ST147: VIM, VIM+KPC, OXA-48, KPC-2

ST101 (CG43): OXA-48
ST15: KPC-2
ST383: VIM, VIM+KPC

> Wyres & Holt. Trends Microbiol 2016; 24: 944-956



Avtoxn tou Acinetobacter baumannii OTLC
kapBarmeveuec 2017
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The Center for Disease Dynamics, Economics & Policy. ResistanceMap: Antibiotic resistance. 2019.
https://resistancemap.cddep.org/AntibioticResistance.php. Date accessed: October 1, 2019.
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Table 1. Antimicrobial resistance trends of isolates of A. baumannii group between 2010 and 2015

JOURNAL
OF MEDICAL
MICROBIOLOGY

SHORT COMMUNICATION
Dafopoulou et al., Journal of Medical Microbiology 2018:67:496-498
DOI 10.1099/jmm.0.000708

M MICROBIOLOGY
SOCIETY

Changes in antimicrobial resistance of clinical isolates of
Acinetobacter baumannii group isolated in Greece, 2010-2015

K. Dafopoulou,” A. Tsakris and S. Pournaras on behalf of The Greek Study Group on Acinetobacter Antimicrobial

Resistance

Antibiotic Resistant % (n) P value

Year 2010 2011 2012 2013 2014 2015

(n) (1870) (2154) (2479) (1903) (2070) (2170)
Amikacin 74.8 (1398) 70.7 (1524) 70.7 (1753) 72.9 (1387) 73.1 (1513) 73.9 (1603) 0.750
Gentamicin 69.3 (1295) 74.8 (1612) 83.5 (2069) 83.9 (1597) 83.7 (1732) 86.4 (1874) 0.014
Tobramycin 59.8 (1118) 56.7 (1221) 62.7 (1554) 64.8 (1233) 67.6 (1399) 76.8 (1666) 0.011
Amp/sul* 46.2 (864) 70.0 (1508) 80.5 (1996) 80.9 (1540) 83.9 (1737) 88.2 (1914) 0.021
Imipenem 90.3 (1688) 93.1 (2006) 94.6 (2345) 94.0 (1788) 92.5 (1914) 94.5 (2051) 0.198
Meropenem 82.6 (1544) 84.0 (1809) 91.7 (2273) 91.9 (1749) 94.1 (1948) 94.8 (2057) 0.006
Levofloxacin 95.5 (1786) 95.5 (2058) 95.1 (2358) 93.9 (1787) 95.6 (1979) 95.9 (2081) 0.879
Tmp/smx+ 90.2 (1686) 84.8 (1827) 70.1 (1738) 64.8 (1234) 61.7 (1277) 69.1 (1499) 0.035
Minocycline 5.2 (97) 23.5 (506) 47.2 (1170) 50.6 (963) 47.4 (981) 58.5 (1270) 0.013
Colistin 7.1 (133) 5.4 (116) 5.8 (144) 10.7 (204) 9.6 (199) 7.5 (163) 0317

~—

*Amp/sul, ampicillin/sulbactam.

tTmp/smx, trimethoprim/sulfamethoxazole.

>« > —>



Predominance of international clone 2 OXA-23-producing-A. baumannii
clinical isolates in Greece, 2015: results of a nationwide study

Z0voAo IC1 IC2
oTEAEXWV 18.6% | 80.9% sown/e ] oo,

mOXA-23 /1C2

% EvaloOnola OXASS/IC1  1.0%

- "OXA23 & OXASB/IC2 1.5% :ffl. e AL
MuwokukAivn 71.6 100 65.0 OXA-40/5T78  0.5% oTH O 2y
TeTpaKUKALvn 10.3 53.3 1.3 oo .u'

TiyekukAivn 1/2 MICs90 .Zu .6 Ad
Topmpaypukivn 22.9 65.2 16.4 ' <
Kotplpo&aloAn 34.6 13.9 37.6 ‘
KoAlotivn 72.7

MDR 3.1

XDR 78.4 P
PDR 18.6 -

Pournaras et al, Int J Antimicrob Agents 2017; 49: 749-753
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Dissemination of International Clone Il Acinetobacter
baumannii Strains Coproducing OXA-23 Carbapenemase
and 16S rBRNA Methylase ArmA in Athens, Greece
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» 2015-2016 . [%Avoxi

, , KoAlotivn 84.6%*

» 5 Noookopeia tng ABnva

' H f]C’ n, 5 MvoKUKALVN 77.8
» 2TEAEXN aVGEKTLI'(O( O€ OAEC Tiyexukhivn 4/8 (MICago0)

TLC apvoyAukooidec (67.8%) KOTPULOEAZOAN P

0 -
» 98.4% OXA-23 (IC2) * 11e BMD cOpdwva pe 08nyieg EUCAST-CLSI
» 84.6% owvtoxrn otnv KoALotivn
» 66.8% PDR

Nafplioti et al. Microb Drug Resist 2019



The Biggest Threats

Urgent Threats Serious Threats Concerning Threats
e (Clostridioides difficile e Multidrug-resistant Acinetobacter e Vancomycin-resistant
e Carbapenem-resistant ® Drug-resistant Campylobacter Staphylococcus dureus (VRSA)
Enterobacteriaceae (CRE) e Fluconazole-resistant Candida ® Erythromycin-Resistant Group A
® Drug-resistant Neisseria ‘. Brlended e Streptococcus
: : e Clind o
Enterobacteriaceae Streptococcus

e Vancomycin-resistant
Enterococcus (VRE)

e Multidrug-resistant
Pseudomonas aeruginesa

® Drug-resistant non-typhoidal
Salmonella

® Drug-resistant Sa/monella
Serotype Typhi

® Drug-resistant Shigella

e Methicillin-resistant
Staphylococcus aureus (MRSA)

® Drug-resistant Streptococcus
pneumoniae




Escherichia coli
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Escherichia coli

B
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NMoAvavtoxn (3" yevia CEPH, FQ & AM K)
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} Surveillance of antimicrobial resistance in Europe — Annual report of the European Antimicrobial Resistance
Surveillance Network (EARS-Net) 2017. Stockholm: ECDC; 2018



Katavoun twv evluuwyv turtou CTX-M otnv Eupwrn

CTX-M clusters I Endemicity ¥ Sporadic reports

CTX-M-, 3,15

CTX-M-9

CTX-M-3,15

ch‘M'911 4]1 7|18

CTXM13.15

V"

Ve XA

CTX-M-26

cxms e

CTXM11532
CTX-M-14

CTX-M-1,3,15,33

CTX-M-1,15,32
CTXM-2

CTX-M-9,-14
c“'""'ﬂos‘tss” CTX-M-2,5
CTX-M-2

CTX-M-13,10,15
CTX-M-9, -14, 18, 19, 20, 21

} Cantdn et al. Clin Microbiol Infect. 2008 ; 14 Suppl 1: 144-53



Moocootd KAWIKWV oteAexwvV E. coli mou mapayouv
ESBL (2014)

} Doi et al. | Travel Med 2017; 24(suppl_I): S44-S51



Pseudomonas aeruginosa A
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Pseudomonas aeruginosa
2017

MoAvavtoxn (avtoxn o 23 opadec amno ti¢ PIP/TAZO, CAZ, FQ, AMK & CARB)
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RESEARCH ARTICLE Open Access

Carbapenemase-producing Pseudomonas
aeruginosa from central Greece: molecular
epidemiology and genetic analysis

of class | integrons

Apostolos Liakopoulos'?, Angeliki Mavroidi', Efstathios A Katsifas”, Alexandros Theodosiou®, Amalia D Karagouni®,
Vivi Miriagou® and Efthymia Petinaki'>"

MNavemiotnuiakd Noookopeio Adploag,

l'evikd Noookopeio BoAou,
l'evikd Noookopeio TpkaAwv

» 568 oteAéxn P. aeruginosa tou 2011
» 50% IMP-R (MIC 216 mg/L)

»  14.1% napniyayav VIM

» ST111 (blay,.,) ko ST235 (blay,,.4)
» Eva otélexog blay,,.17 (ST1457)

b

MICROBIAL DRUG RESISTANCE
Volume 00 Number 00, 2018

© Mary Ann Liebert, Inc.

DOI: 10.1089/mdr.2018.0266

Gram-Negative Bacteria in an Intensive Care Unit

\\ Molecular Epidemiology of Endemic Carbapenem-Resistant

Theodoros Karampatakis,'? Katerina Tsergouli? Lida Politi* Georgia Diamantopoulou®
Elias losifidis* Charalampos Antachopoulos* Aggeliki Karyoti>* Eleni Mouloudi ®
Athanassios Tsakris,® and Emmanuel Roilides'*

Fevikd Noookopeio @scoalovikng

“Inmokpadtelo”
MEO

105 oteAéxn P. aeruginosa (2012-2014)
16.2% ntav CRPA

14.3% napnyayav VIM

Eva otéAexog mapnyaye VIM kot KPC
(0.95%)

Journal of
J Antimicrob Chemother 2018; 73: 2777-2781 AntlmlcrOb'al
doi:10.1093/jac/dky267 Advance Access publication 11 July 2018 ChemOtherapy

In vitro activity of ceftazidime/avibactam against isolates o
Pseudomonas aeruginosa collected in European countries:
| global surveillance|2012-15

Krystyna M. Kazmierczak*, Boudewijn L. M. de Jonge®t, Gregory G. Stone’ and Daniel F. Sahm*

EAANVLKA VOOOKOUELD

317 oteAéxn P. aeruginosa (2012-2015)
30% avtoxn oTLC KapPameVEUEC

12.9% napnyayav VIM

Agv avixveuBnkav GES koapBarmeveudoes

v Vv Vv Vv

Journal of
Antimicrobial
Chemotherapy

J Antimicrob Chemother

doi:10.1093/joc/dkz030 JAC2019Feb 8.

High incidence of MDR and XDR Pseudomonas aeruginosa isolates
obtained from patients with ventilator- i iai
Greece, Italy and Spain as part of the|MagicBullet clinical trial
Astrid Pérez't, Eva Gato't, José Pérez-Llarena’, Felipe Ferndndez-Cuenca®?, Maria José Gude’,

Marina Oviano?, Maria Eugenia Pachén?, José Garnacho®, Verénica Gonzélez®, Alvaro Pascual®33,
José Miguel Cisneros* and German Bou*

3 EAANVIKA VOOOKOUELQL

» 41 oteAéxn P. aeruginosa (2012 - 2015)
ST-111 (n=35) High risk clones
ST-235 (n =2) OMa ta otehéxn itav MDR/XDR/PDR

ST-395 (n =1), ST-244 (n=2), ST-641 (n=1)




World distribution (A) and European distribution (B) of ST235,

ST235 =
ST111l =—

Aguilar-Rodea et al. PLoS One 2017; 12(3): e0172882



In vitro activity of ceftolozane-tazobactam alone and in
combination with amikacin against MDR Pseudomonas
aeruginosa isolates from Greece
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The Biggest Threats - Gram-(+)

Urgent Threats Serious Threats Concerning Threats
e (Clostridioides difficile e Multidrug-resistant Acinetobacter e Vancomycin-resistant
e Carbapenem-resistant ® Drug-resistant Campylobacter Staphylococcus aurews (VRSA)
Enterobacteriaceae (CRE) e Fluconazole-resistant Candida ® Erythromycin-Resistant Group A
® Drug-resistant Neisseria e lExtende dispectumiBec Streptococcus
: : e Clind o
Enterobacteriaceae Streptococcus

‘0 Vancomycin-resistant

Enterococcus (VRE

e Multidrug-resistant
Pseudomonas aeruginosa

® Drug-resistant non-typhoidal
Salmonella

® Drug-resistant Sa/monella
Serotype Typhi

ol _— shigell,

e Methicillin-resistant
Staphylococcus aureus (MRSA)

® Drug-resistant Streptococcus
pneumoniae




Avtoyxn tou Staphylococcus aureus otnv O&akIAALVN
(MRSA), 2017
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} The Center for Disease Dynamics, Economics & Policy. ResistanceMap: Antibiotic resistance. 2019.

https://resistancemap.cddep.org/AntibioticResistance.php. Date accessed: October 1, 2019.



===Greece
== |)/EEA population-weighted mean

Staphylococcus aureus S0 38.49
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Non-visible countries
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ErtumoAaopoc twv KAwvwv MRSA kot MSSA tnc
Kolvotntac otnv Evpwrn

@ usa3o0 (sTs) & European (sT80)

' Taiwan (ST59 and related STs) @ ST772

} Rolo et al. PLoS One. 2012; 7:e34768



ORIGINAL ARTICLE BACTERIOLOGY

A | 2-year survey of methicillin-resistant Staphylococcus aureus infections
in Greece: ST80-1V epidemic?
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MavemotnuaKo F'evikd Noookopelo
Noookopeio Naidwv

Naproag M. & A. Kuptakol

MavemiotnuLako
Noookopeio Matpwv

Kapapavdavelo - MavemnmoTnLoKO
l'eviko Nocokopeio Nocokopeio
naidwyv Matpwy lwavvivwy

Fevikd Noookopelo
Maitdwv MNevtéAng

} Drougka et al. Clin Microbiol Infect. 2014; 20: O796-803



Etnolo mooooto tou MRSA petaél twv Aotpwéewyv amo
S. aureus oTOlL CUMUETEXOVTO VOOOKOUEL
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Year

AKCH: T1. & A. Kupiakou; GCHP: "'evikd Noookopeio MNaidwv MeviéAng; KHP, Kapauavddveio - Mevikd Noookopegio Traidwyv
Matpwyv ; UGHP:, MavemoTtnuiakd Noookopeio Matpwyv; UHI: MavemoTtnuiaké Noookoueio lwavvivwy; UHL:
MavetmoTnuiakd Noookopegio Adpioag.

Drougka et al. Clin Microbiol Infect. 2014; 20: O796-803



[Toooota avroxt)g twv CA-MRSA kat HA-MRSA, onwg
ripooolopidetal pe ) pebodo 6laxuong 610KOU

100 +
90 - B : ) _BCA-
20 MRSA _
2 70 - ol A
£ MRSA
60 -
g 50-
% 40 -
} 30
= 204
10 -
0 -
KAN FUS E CC TOB RA GM CIP SXT
Antibiotics
KAN: kavapukivn FUS: @ouo1dikd ogu E: epuBpopukivn CC: kAivtapukivn
TOB: TOuTTPAMUKIVN RA: pipauTtrikivn GM: yevTauikivn CIP: oimrpogAogaaivn

SXT: couAg/TpIued

Drougka et al. Clin Microbiol Infect. 2014; 20: O796-803



Yuxvotnta epdavions tTwv KAwvwv MRSA katd tn SLapKELO TWV
12 etwv tn¢ epLtodou tn¢ peAetng (2001-2012), ava €to¢

} Drougka et al. Clin Microbiol Infect. 2014; 20: O796-803



Mooootad emnutolacpol tou MRSA kat oUykplon petacy CA- kot HA-
Aolpwéewv , tou npoodlopilovtal cupdwva pe EMLONULOAOYLKA
KpLtnpLa

} Drougka et al. Clin Microbiol Infect. 2014; 20: O796-803



Avtoxn tou Enterococcus otnv Pavkopukivn (VRE)

2017
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Enterococcus faecium

avBekTLkoG otnv Bavkopukivn (VRE)
2017
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Enterococcus faecium
avOektikoc otnv Pavkopukivn (VRE)

» 9 duadopetika yovidia/

Vancomycin | Teicoplanin

oTePOVLa avtoxne (van) MIC MIC
vanA, vanB, vanC1/C2/C3, vanA >64 16-512
vanD, vanE, vanG, vanl, vanM
’ ’ / g vanB 4-1024 <=0.5
& vanN

» vanA-E.faecium (xupiwgCC17)
» vanB-E.faecium
» vanA-E.faecalis

oTtopad LKA

Journal of Global Antimic obial Resistance 11 (2017) 68-70

Contents lists available at ScienceDirect

» Evboyevnc avtoxn (vanC)
E. casseliflavus, E. gallinarum,

Journal of Global Antimicrobial Resistance

E . fl avescens First description in Europe of the emergence of Enterococcus faecium @ -

ST117 carrying both vanA and vanB genes, isolated in Greece

journal homepage: www.elsevier.com/iocate/jgar

Short Communication

C.C. Papagiannitsis®”, E. Malli*, Z. Florou®, M. Medvecky", S. Sarrou®, ]. Hrabak®,
E. Petinaki™*



Avtoxn tou Staphylococcus aureus otn Bavkopukivn

VRSA == unAn avtoxn otn Bavkopukivn

|

In vivo petadopd tou vanA

<« JemtéuPplog 2002

+  Pennsylvania USA

+  Ooteopueitida

<« S. aureus MIC > 64 ug/ml (E-test)

14 eruBeBatwpéva kpovopata otic HMA (kupiwe USA100 —CC5-SCCmec type 1)

RY

%
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0‘0

16 otnv Ivbia, 6 oto Ipav kat 1 oto Maklotav

X4

< To 2013 to nmpwTto Kpouaopa otnv Evpwrnn (MoptoyaAia), ST105, SCCmec type Il

‘EAKOC MOAQKWV popiwv
< Bavkopukivn MIC >256, TeikomAavivn MIC 24ug/ml
»  mecA, vanA
2014
< VRSA/VISA £€xouv amopovwBel amnod xolpoug, alyeg 47.4% MRSAY,(39.2%-2017)
KOLL BOOEL&"] 20.1% VRE/(7.2%-2017)




Do you have the next antibiotic?

Bemg antibiohic
resistant 1s the best
Yup.
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