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ANTIMIKPOBIAKH ANTOXH

» H emdnuioAoyia tng avtipikpofLaknc avtoxng otnv EAAada
NAPASKEYH 15/10/2021 17:30-18:30

» Baoikol kot eldkol pnxoviopol avtoxng
AEYTEPA 1/11/2020 17:30-18:30



[MoykOouLaL Kplon oTnNV avTlpkpoBLakn avtoxn

AMR in 2050
10 million

Tetanus
60,000

Road traffic
accidents
1.2 million

Cancer
8.2 million

AMR now
100,000
{low estimatel

Measles Cholera
130,000 100,000

120,000
Diarrhoeal

disease Diabetes

1.4 million 1.5 million



“It is not difficult to make microbes
resistant to penicillin in the laboratory,
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 organisms. |
hope this evil can be averted.”

NY Times, June 1945

Alexander Fleming




ANTIMIKPOBIAKH ANTOXH
Duowkn emtthoyn — KaBetn petadoon

» Ot petaAldelc cupBaivouv omavia 1:10°8- 108 we tuxaia cupfavta, adopoulv To
XPWHOOWULKO DNA Katl cupBAAAOUV EAAXLOTOL OTNV ATIOKTNON AVTOXN G

»  ErtAéyovtal KATw armo TNV mieon Twv avtiBLloTikwy Kot TpokaAoUV avBeKTIKOUG
nAnBuopouc (kabetn petafifaon)

® ®g
P ,
O Q Napouoia '
O Q antlBlO'thOU D O O H pethhagn ftav
@ O > Amnouocia smuBAaBAg ya To BaktipLo
O @ O Q avtiflotikol
@® \ \ -
Tuxaio pet@AAaén Ta svaicOnta BaktipLo QQ
QVTOXNG neBaivouv v Ta avOEKTIKA
€TUBLWVOUV Kot O Q
rnoAAartAactafovrat Q @ Q

() Evaiobnto oto avtBlotikd Baktripto
H petdAAagn dev nrav

D AVOEKTIKO 0TO avTIBLOTLKO BaKTpLlo eruPAaBrg yia to Baktiplo



Avtopatec petallayec o evooyevn yovidla

»  ZwwnnAég (silent mutations) »  Xe Sopka yovidia
Agv ennpealetal n Mpwrteivn (ekpUALOUEVOG Stevpupévo @aopa evUUIKNG SpacTIKOTNTOS
VEVETLKOC KWSLKAG) m.x. ESBL

»  Me AdBog vonua (missense mutations) Tpomomoinon otdyov
‘Eva apwvold avtikabiotatat and dAlo LY. YUpaon (gyrA)

»  Xwpic vonua (Nonsense mutations) EMEQLATUN HETAPOPG
. . . . , X- tvn (OprD
Eva apwvofl petatpenetal o€ KwdLkOVIo ANENG Le m.x. moptvn (Oprb)

OTTOTEAEG AL TOV TIPOWPO TEPUATIOUO TNE TPWTEIVNG » Xe pUG HLOT LKG YOV S
»  Metatonong mAatoiov (Frameshift auénpevn kgpaon
mutations) TLYX. QVTALES EKPOTIG
MpooBnkn A EAAewdn pepkwyv A TTOAAwWY levywv
Baoewv

O\a ta apvoééa PeTa Tn HeTaAAaén sival

H
SLAPOPETIKA AT TO AVAUEVOUEVO Z : L\_’ S
Juxva epdaviletal cuvtopa €va KwdLkovio ARENg N | 6tein "

»  Avadpopeg petaAldéelg (Reversions)

Muia §gUtepn LETAAAOEN TTOU avVAOTPEDEL TA
QIMOTEAECHATA TNE TPWTNG LETAAAXENC

O ¢awotumnog Eavayivetal pucloAoykog (oxedov)
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Amtoktnon e€wyevwyv yovidiwv
(opLlovtia petadopa)

, , , .. __Phage DNA
» Ta e&wyevn Yovidia cuvnbwg e
KWOLKOTIOLOUVV: B
£ Virus (phage)
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https://www.frontiersin.org



Antiblotic Approved

or Released

Penicillin

Vancomycin

Amphotericin B

Methicillin

Extended-spectrum

cephalosporins

Azithromycin

Imipenem

Ciprofloxacin

Fluconazole

Caspofungin

Daptomycin

Ceftazidime-avibactam

Year
Released

1941

1958

1959

1960

1980

(Cefotaxime)

1980

1985

1987

1990

(FDA approved)

2001

2003

2015

Reslstant Germ Identified

Penicillin-resistant Staphyvlococcus aureus?®?
Penicillin-resistant Streptococcus pneumoniae®®
Penicillinase-producing Neisseria gonorrhoeaa"

Plasmid-mediated vancomycin-resistant
Enterococcus faecium'™?

Vancomycin-resistant Staphylococcus aureus™

Amphotericin B-resistant Candida auris®

Methicillin-resistant Staphvlococcus aureus®

Extended-spectrum beta-lactamase- producing
Escherichia coli”

Azithromycin-resistant Neisseria gonorrhoeae®

Klebsiella pneumoniae carbapenemase (KPC)-producing
Klebsiella pneumoniae®

Ciprofloxacin-resistant Neisseria gonorrhoeae®®

Fluconazole-resistant Candida®

Caspofungin-resistant Candida®

Daptomycin-resistant methicillin-resistant

Staphylococcus aureus®

Ceftazidime-avibactam-resistant KPC-producing
Klebsiella pneumoniae™

Year
Identified

1942
1967
1976

1988

2002

2016

1960

1983

20m

1996

2007

1988

2004

2004

2015

Epndavion tng
MukpoBLoknig
Avtoxng

ANTIBIOTIC RESISTANCE
IDENTIFIED

Penicillin-R Staphylococcus 1940 ——

Tetracycline-R Shigella 1959 —

Methicillin-R Staphylococcus 1962 —

Penicillin-R pneumococcus 1965 —

Erythromycin-R Streptococcus 1968 ——

Gentamicin-R Enterococcus 1979 —

Ceftazidime-R Enterobacteriaceae 1987
Vancomycin-R Enterococcus 1988

\

Levofloxacin-R pneumococcus 1996
Imipenem-R Enterobacteriaceae 1998

XDR tuberculosis 2000

Linezolid-R Staphylococcus 2001
Vancomycin-R Staphylococcus 2002
PDR-Acinetobacter and Pseudomonas 2004/5

LI

Ceftriaxone-R Neisseria gonorrhoeae 2009
PDR-Enterobacteriaceae

~ — 2010

ANTIBIOTIC
INTRODUCED

— 1943 Penicillin

— 1950 Tetracycline

— 1953 Erythromycin

— 1960 Methicillin

— 1967 Gentamicin

— 1972 Vancomycin

I~ 1985 Imipenem and
ceftazidime

— 1996 Levofloxacin

—— 2000 Linezolid

— 2003 Daptomycin

Ceftaroline

Ceftaroline-R Staphylococcus 2011

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA:
U.S. Department of Health and Human Services, CDC; 2019.
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AMR in 2050
10 million

S1D5A

IDSA REPORT
Tetanus

By Bucs, No Diues i Bad BugS, No Drugs' No ESKAPE! An Update 60,000
> | 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” Road traffic

Michacl Scheld," Brad Spellberg® and John Barlet? sccidents
1.2 million

Cancer
8.2 million

'AMRnow
Clinical Infectious Diseases 2009;:48:1-12 Jow estimate)
)
\ /
Measles Cholera
130,000 ~ ' 100,000~

120,000

Diarrhoeal

‘Eykpion vVEwv avtilotikwyv amnod tov FDA
disease Diabetes

18 1.4 million 15 million Source: The Review on

AMR O’Neill, 2014
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Daopa 6pAoTIKOTNTAC VEWV AVTLBLOTLKWY EVAVTL
Gram (-)

Serine
AmpC/ carba-

Metallo-B-
lactamases
(NDM)

P. Acinetobacter
ESBL penemases aeruginosa spp.

(KPC)

Ceftolozane/tazobactam + B - ]
Avactokeic ESBL A | Ceftazidime/avibactam + + - +/- .
KOPPATIEVELACWV -

Meropenem/vaborbactam 5 + = - ”

' Imipenem/relebactam + + - + -

AuwovAukooisn = Plazomicin + + +/- +/- +/-
®Boprokuikivn = Eravacycline + + +/- - +/-
J16npodopog
KebohooTOpIV Cefiderocol + + + + +




2JUOXETLON TNG XPNONG AVTLBLOTLKWY KOL TG AVTOXNG

E. coli - quinolones S. pneumoniae - penicillin
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} Emerg Infect Dis. 2012; 18: 1453-1460 The Lancet. 2005; 365: 579-587
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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,*s” 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

1

Carbapenem-resistant Acinetobacter
Candida auris (C. auris

Clostridioides difficile (C. difficile)

Carbapenem-resistant Enterobacteriaceae (CRE)

Drug-resistant Neisseria gonorrhoeae (N. gonorrhoeae)

Serious Threats

Drug-resistant Campylobacter

Drug-resistant Candida

Extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae
Vancomycin-resistant Enterococci (VRE)

Multidrug-resistant Pseudomonas aeruginosa (P. aeruginosa)
Drug-resistant nontyphoidal Saimonella

Drug-resistant Salmonella serotype Typhi

Drug-resistant Shigella

Methicillin-resistant Staphylococcus aureus (MRSA)

Drug-resistant Streptococcus pneumoniae (S. pneumoniae)

Drug-resistant Tuberculosis (TB)

Concerning Threats

B Erythromycin-resistant group A Streptococcus

B Clindamycin-resistant group B Streptococcus
Watch List

B Azole-resistant Aspergillus fumigatus (A. fumigatus)
B Drug-resistant Mycoplasma genitalium (M. genitalium)
B Drug-resistant Bordetella pertussis (B. pertussis)

ANTIBIOTIC RESISTANCE THREATS
IN THE UNITED STATES

2019

Revised Dec. 2019

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA: U.S.

Department of Health and Human Services, CDC; 2019.



Avtoxn tnc Klebsiella pneumoniae oTLC KOPPATIEVELEC
2017

Aeukopwoia
68%
-
% Resi_slil!ﬂ: EANOSa 2 ‘:ﬁ
ﬁﬂm;‘;ﬂ isolates) 66% . 't- i-_ ; Kiva
A _ 36%
Meé&ko ] {
14% ; Atyurttog %
. , 72% A o
Ekouvadop # ‘ lvéia
33% 59%
I 25
Apyevtvn
0 20%
CDDEP Disease Dynamics,
Eoonurni:s& Polﬁcy
} The Center for Disease Dynamics, Economics & Policy. ResistanceMap: Antibiotic resistance. 2021.

https://resistancemap.cddep.org/AntibioticResistance.php. Date accessed: May 31, 2021.



Klebsiella pneumoniae &5
C

2019 CLx

DISEASE PREVENTION
AND CONTROL

\d

=—(Greece
e===[|J/EEA population-weighted mean

0.0% - 58.3% (EA\&S )

. 8or
& 63.9% |
ol S il 58.3% (2019)
- < 1% ‘é) 40~
== 1% to < 5% g 20 L 75%1\
[ 5% to ¢ 10% g
= 10% to < 25% 7.9% (2019)

® Zo11 2012 2013 2014 2015 2016 2017 2018
. 25% to ¢ 50%

. = 50%
[==9 No data reported or fewer than 10 isolates
[ Not included

Luxembourg P

oy
= | Malta

B

}European Centre for Disease Prevention and Control. Antimicrobial resistance in the EU/EEA (EARS-Net)-Annual Epidemiological Report 2019. Stockholm: ECDC; 2020
European Centre for Disease Prevention and Control. Surveillance of antimicrobial resistance in Europe 2018. Stockholm: ECDC; 2019



Country (included isolates/total reported isolates)

EUROPEAN CENTRE FOR
[DISEASE PREVENTION
AND CONTROL

Iceland (16/16)

Finland (771/810)
Sweden (1085/1089)
Denmark (990/1280)
Norway (734/738)
Netherlands (1295/1296)
Austria (1164/1228)
Germany (3876/3885)
United Kingdom (4911/5808)
Ireland (482/483)
Estonia (177/206)

Avtoyn oc 4

OVTLULLKPOBLOKEC OUADEC

-3N6 yevidc kedpalooTopiveg

Slovenia (289/289)
Belgium (742/ 956)
Spain (1926/1995)

Luxembourg (85/85)

*OAOVOPOKLVOAOVECQ

-ApvoyAukooideg

France (2922/3043)
Latvia (199/204) v
Hungary (814/850) 'Kap BC’.T[SVE IJ.EC
Portugal (2524/2604)

Cyprus (87/87)

Czech Republic (1192/1485)
Croatia (305/332)

Malta (136/137)

Italy (5415/5913)

Lithuania (368/371)

Romania (432 /443)

Slovakia (483/505)

Poland (1125/1221)

) Greece (1485/1500)

ZuvoAwka: 5.0%

EAAGSa: 2015 46.7 %

Bulgaria (191/193)

| : : ' . : . . : : : 2016 48.4 %

0% 10% 20% 30% 50% 50% 60% 70% 80% 90% 100%
2017 47.9%

Percentage of total
2018 50.4 %
e gﬁlshc’e tible E ﬁiiritiil:;;?a? ;:oup = sﬁii:ntiigc‘:;?;lvéumu ps - Eﬁiiasltiacrglg%tl"grre:ups - glﬁii;ttiﬁﬁ;?a{agl-:'gups
’ 2019 53.1%
} European Centre for Disease Prevention and Control.

Surveillance of antimicrobial resistance in Europe 2018. Stockholm: ECDC; 2019



Country

Epidemiological stage for the spread of
carbapenemase-producing Enterobacteriaceae

2010 [11] 2013 [9]

2014-15 [8]

2018

Change in
epidemiological
stage 2015-18

Albania

Austria

Belgium

NA 2a

1

1

Bosnia and Herzegovina®

Bulgaria

Croatia

Cyprus

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Iceland

Ireland

Italy

Kosova®

Latvia

RAPID COMMUNICATION

Worsening epidemiological situation of carbapenemase-

producing Enterobacteriaceae in Europe, assessment by
national experts from 37 countries, July 2018

Alma Brolund*?, Nina La;erqvist‘»’?. Sara Byfors?, Marc ] Struelens*, Dominique L Monnet?, Barbara Albigers, Anke Kohlenbergs,
pean Antimicrobial it e Genes Surveillance Network (EURGen-Net) capacity survey group®

. Public Health Agency of Sweden, Salna, Sweden
These authors cantributed equally to this work

. European Public Health Microbiology Training Programme (EUPHEM), European Centre for Disease Prevention and Control,
Stockholm, Sweden
European Centre for Disease Prevention and Control, Stockholm, Sweden

. The members of the capacity survey group are listed at the end of this article

Lithuania

Luxembourg

Malta

Montenegro

The Netherlands

North Macedonia

Norway

Poland

Portugal

N
g

Romania

Serbia

Slovak Republic

Slovenia

Spain

Sweden

Turkey

United Kingdom®

o v

e: Anke (Anke

2y
w

Epidemialogical stages

dc.europa.eu)

= Sporadic occurence (Stage 1)

1 Single hospital outbreak (Stage 2a)
== Sporadic hospital outbreaks (Stage 2b)
= Regional spread (Stage 3)

= (nter-regional spread (Stage 4)

= Endemic situation (Stage 5)

& Countries not participating

\ Malta

Adminisirative boundaries:
DUN-FAD

E| i ical stages

mm Stage 0: no case reported
Stage 1: sporadic occurrence (epidemiologically unrelated single cases)
Stage 2a: single hospital outbreak (two or more epidemiologically associated cases with
indistinguishable geno- or phenotype in a single institution)

Stage 2b: sporadic hospital outbreaks (unrelated hospital outbreaks with epidemiologically
unrelated introduction or different strains, no autochthonous inter-institutional transmission reported)

mm Stage 3: regional spread (more than one epidemiologically related hospital outbreak confined to hospitals
that are part of the same region or health district, indicating regional autochthonous inter-institutional transmission)

mm Stage 4: inter-regional spread (multiple epidemiologically 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)
I No case reported (Stage o) B Regional spread (Stage 3)
Sporadic occurence (Stage 1) B [nter-regional spread (Stage 4)

C P E 20 15 Single hospital outbreak (Stage 2a) Bl Endemic situation (Stage 5)

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
kapBarnevepdaon otnv EAAGSa, 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% -
) 68.2% 66.9%

63.9%

60

58.3%

60.5% 61.9%

40

. 27.8% &

eQoC
M

R - resistant isolates, percentage (%)

Galani |, et al. Euro Surveill 2018; 23(31):pii=1700775
 J0os 2006 2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Maltezou et al. J Glob Antimicrob Res 2014;2:11
vear 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)

® Cancer Hospital of Thessaloniki
‘THEAGENEID'

* ‘G.Papanikolaou’ General Hospital of
Thessaloniki

¢ General Hospital of Corfu

e General Hospital of Thessaloniki
‘G.Gennimatas’

o

# University Hospital of Larissa -

» General Hospital of Lamia

Attica

* University Hospltal Attikon®

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

# Hippokration Athens General Hospital

# Athens Naval Hospital

* Thriassio General Hospital - ’
* Hygeia General Hospital

* S5t Sawvas Cancer Hospital

)

® liniversity Hospital of Heraklion

} Galani |, et al. Euro Surveill2018;23(31):pii=1700775
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AvtiBlotika pe in vitro dpaon evavtl twv CPE

Mechanism Coverage
Drug / Company| Description Indications

Plazomicin / IV cUTI
aminoglycoside CRE: BSI &

Zemdri HAP/VAP

IV BL/BLI Label: cUTI, clAl
Avyc.az l (ceftazidime + \/ X \/ X ax:Za Development:
Zavicefta avibactam) y HAP/VAP
Carbavance / IV BUBLI cUTI
Vb meropenem+ v % X v v CRE: mixed
ARomere RPE-T80) g infections
Relebactam + IV BL/BLI HAP/VAP
S v .
imipenem / (imipenem + / X X / axiday CRE: mixed
Recarbrio MK-7655)

infections /

Eravacycline / IV/oral cUTI (failed)
Xerabz tetracycline / J / x TBD clAl




Mumber of BSls

Journal of
Antimicrobial
Chemotherapy

J Antimicrob Chemother
doi:10.1093/jac/dkz125

Reversal of carbapenemase-producing Klebsiella pneumoniae
epidemiology from blaypc- to blayyy-harbouring isolates in a Greek
ICU after introduction of ceftazidime/avibactam
Matthaios Papadimitriou-Olivgeris't, Christina Bartzavali?, Anastasia Lambropoulou?, Anastasia Solomou?,

Ekaterini Tsiata®, Evangelos D. Anastassiou?, Fotini Fligou®, Markos Marangos®, Iris Spiliopoulou? and
Myrto Christofidou®*
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Avtoxn otouc “veouc” avaoToAelc

b

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

» Avamtuén avtoxng umo aywyn

@ - il KPC-33
: ﬁ | KPC-44
|| KPC-57

Galani et al, EJICMID 2021; 40: 219-24

» KPC-23 (KPC-9)

Galani et al. Clin Microbiol Infect.2019; 25(6):763.e5-763.e8.
Gartzonika et al. Clin Microbiol Infect 2018; 24(5):558-560.

» VEB-25

Galani et al, Euro Surveill 2020; 25(3):2000028
Voulgari et al, Euro Surveill 2020; 25(2):1900766

Apaotiko évavtl KPC (A), AmpC (C)

Avtoxn €xeL avodepBel oe
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Ttopiveg

Galani et al, CMI 2019; 25: 763.e5-763.e8



Katavoun twv otehexwv Klebsiella pneumoniae
ocupdpwva pe to Clonal Group (CG)
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> Wyres & Holt. Trends Microbiol 2016; 24: 944-956



Avtoxn tou Acinetobacter baumannii OTLC
kKapParmeveuecg 2017
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Acinetobacter spp
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
DOl 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) 0011
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/smxt 90.2 (1686) 84.8 (1827) 70.1 (1738) 64.8 (1234) 61.7 (1277) 69.1 (1499) 0.035
Minocycline 52 (97) 235 (506) 47.2 (1170) 50.6 (963) 47.4 (981) 58.5 (1270) 0013
Colistin 7.1 (133) 5.4 (116) 5.8 (144) 10.7 (204) 9.6 (199) @ 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

Zuvolo IC1 IC2
OTEAEXWV 18.6% | 80.9% .m_mm} e o

mOXA-23 /102

% EvailoBnola LOXASS/IC1 1.0%
MuwvoKUKALvVN 71.6 100 65.0  coxaaa/ss 05% +TH A-10
TetpakukAivn 10.3 53.3 1.3 _
TwyekukAivn 1/2 MICsp90
Toumpapukivn 22.9 65.2 16.4
KotpLpoéaloAn 34.6 13.9 37.6
KoAwotivn 72.7
MDR 3.1 B
XDR 78.4 Pl
PDR 18.6 -

Pournaras et al, Int J Antimicrob Agents 2017; 49: 749-753



The Biggest Threats

Urgent Threats Concerning Threats

¥ RIS O B Erythromycin-resistant group A Streptococcus

" Candida auris (C. aurrs) B Clindamycin-resistant group B Streptococcus

B Clostridioides difficile (C. difficile)

B Carbapenem-resistant Enterobacteriaceae (CRE) WatCh L|St

B Drug-resistant Neisseria gonorrhoeae (N. gonorrhoeae) B Azole-resistant Aspergillus fumigatus (A. fumigatus)

Serious Threats B Drug-resistant Mycoplasma genitalium (M. genitalium)

B Drug-resistant Bordetella pertussis (B. pertussis)

Drug-resistant Campylobacter

Drug-resistant Candida

Extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae

Vancomycin-resistant Enterococci (VRE) ST RS TREE TREaTS
IN THE UNITED STATES

Multidrug-resistant Pseudomonas aeruginosa (P. aeruginosa) 2019

Drug-resistant nontyphoidal Salmonella

Drug-resistant Sa/monella serotype Typhi _ -
Drug-resistant Shigella
Methicillin-resistant Staphylococcus aureus (MRSA) —

Drug-resistant Streptococcus pneumoniae (S. pneumoniae)

Drug-resistant Tuberculosis (TB)

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA:
U.S. Department of Health and Human Services, CDC; 20189.



Escherichia coli

2019

Kwohoveg:

-;,A‘il‘?vovkuigiboiagg | --

EROOOE

R - resistant isolates, percentage (%)

1-<5%

25-<50%
50-<75%

>=75%

8 - resistant isolates, percentage (%)

25-<50%

50-<75%

]
g

| .3.H9;‘=VEVLdﬁi;lll(€d).

3 g
R - resistant isofates, percentage (%)

Kapﬁansveueq

R - resistant isolates, percentage (%)

1-<5%

>=75%

EEERREDOOE

EUROPEAN CENTRE FOR
- DISEASE PREVENTION
AND CONTROL

European Centre for Disease Prevention and Control (ECDC) 2021
Data from the ECDC Surveillance Atlas - Antimicrobial resistance



Escherichia coli
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Mocoota KAWVIKwV oteAexwvV E. coli mou mapayouv
ESBL (2014)

} Doi et al.| Travel Med 2017; 24(suppl_1): S44-S51



Katavoun twv evluuwyv turtou CTX-M otnv Evpwrn

CTX-M clusters
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CTX-M-33 Is a CTX-M-15 Derivative Conferring Reduced
Susceptibility to Carbapenems

Laurent Poirel*0< Joss-Manuel Ortiz de Ia Rosa,” Anals Richard,* Marta Alres de-Sousa,” Patrice Nordmann=tce

Antimicrob Agents Chemother 2019; 63: e01515-19

CTX-M-9,-14, 18, 19, 20, 21

Cantdn et al. Clin Microbiol Infect. 2008 ; 14 Suppl 1: 144-53
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Liakopoulos et ai. BMC Infectious Diseases 2013, 13:505
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Carbapenemase-producing Pseudomonas
aeruginosa from central Greece: molecular
epidemiology and genetic analysis
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Apostolos Liakopoulos'?, Angeliki Mavroidi', Efstathios A Katsifas?, Alexandros Theodosiou®, Amalia D Karagouni?,
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Molecular Epidemiology of Endemic Carbapenem-Resistant
Gram-Negative Bacteria in an Intensive Care Unit

Theodoros Karampatakis*# Katerina Tsergouli? Lida Politi* Georgia Diamantopoulou?
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“Immokpdrtelo”
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» 568 oteAéxn P. aeruginosa tou 2011 » 105 oteAéxn P. aeruginosa (2012-2014)
»  50% IMP-R (MIC 216 mg/L) »  16.2% ftav CRPA
» 14.1% mapnyayav VIM » 14.3% mapriyayav VIM
» ST111 (blay,,.,) koL ST235 (blay,,.4) » Eva otélexoc napriyaye VIM kot KPC
» Eva otelexog blay,y,.,7 (ST1457) (0.95%)
k’l#'nql Ofb. [ Journal of
- - ntimicrobia . Antimicrobial
e s e T e ik Chemotherapy ot JAC2019Feb s, Chemotherapy
In vitro activity of ceftazidime/avibactam against isolates g t',i’;’f;:;‘:ff?,’;‘,ﬁ ‘;f,:?fn'i: ‘r,‘v?tﬁ?,E:tsif;ii?oms-aemgmosa e
Pseudomonas aeruginosa collected in European countries:ﬁ Greece, Italy and Spain as part of the|MagicBullet clinical triuli
gl°bul sun’e“lunce 2012—15 Astrid Fé!e;lf. Eva Gatot, José Pél_ez—LIure.na‘, Felipe Fernﬁ»nc.lez—cuen_cu’*’, Maria José Gude’,
Krystyna M. Kazmierczak®*, Boudewijn L. M. de Jonge?t, Gregory G. Stone’} and Daniel F. Sahm? Harina Qviane?, teria EUBEILI:SZG';?;:E; é?ss:tf:;:‘::;OGIE‘:':?::::UE?“Z“IH + Alvare Pascual™
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317 oteAexn P. aeruginosa (2012-2015) » 41 oteléxn P. aeruginosa (2012 - 2015)
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12.9% napnyayov VIM
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ST-395 (n =1), ST-244 (n=2), ST-641 (n=1)
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Longitudinal analysis of ESBL and carbapenemase carriage among \

Enterobacterales and Pseudomonas aeruginosa isolates collected in
Europe as part of the International Network for Optimal Resistance
Monitoring (INFORM) global surveillance programme, 2013-17
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World distribution (A) and European distribution (B) of ST235,
ST111 and ST175 high-risk clones according to literature review
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In vitro activity of ceftolozane/tazobactam alone and in combination
with amikacin against MDR/XDR Pseudomonas aeruginosa isolates
from Greece
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The Biggest Threats

Urgent Threats

Serious Threats

Concerning Threats
Carb -resistant Acinetobact
DRSS R rRERa Tt B Erythromycin-resistant group A Streptococcus
Candida auris (C. auris)
Clostridioides difficile (C. difficile)

Carbapenem-resistant Enterobacteriaceae (CRE) WatCh LlSt

B Clindamycin-resistant group B Streptococcus

Drug-resistant Nejsseria gonorrhoeae (N. gonorrhoeae) B Azole-resistant Aspergillus fumigatus (A. fumigatus)
B Drug-resistant Mycoplasma genitalium (M. genitalium)

B Drug-resistant Bordetella pertussis (B. pertussis)
Drug-resistant Campylobacter

Drug-resistant Candida

Extended-spectrum beta-lactamase (ESBL)-producing Enterobacteriaceae

Vancomycin-resistant Enterococci (VRE) ST RS TREE TREaTS
IN THE UNITED STATES

Multidrug-resistant Pseudomonas aeruginosa (P. aeruginosa) 2019

Drug-resistant nontyphoidal Salmonella

Drug-resistant Sa/monella serotype Typhi y ™~

Drug-resistant Shigella -

Methicillin-resistant Staphylococcus aureus (MRSA) =

Drug-resistant Streptococcus pneumoniae (S. pneumoniae)

Drug-resistant Tuberculosis (TB)

CDC. Antibiotic Resistance Threats in the United States, 2019. Atlanta, GA:
U.S. Department of Health and Human Services, CDC; 20189.



Avtoyxn tou Staphylococcus aureus otnv O&okAALVN
(MRSA), 2017
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Staphylococcus aureus
Resistance to meticillin (MRSA)
2019

EEERERECOOME

1.1% (NopBr]yio'L)"'- 46.7% (Poupavioa)

D

R - resistant isolates, percentage (%)

i)
i
)
e

5-<10%

10-<25%

25-<50%

50-<75%

>=75%

No data

:(Eililiig\ population-weighted mean
= [ 36.4% 1
g 37.6% (2019)
= 30
g | 16.4%
£l 15.5%
” (2019)

|

2011 2012 2013 2014 2015 2016 2017 2018

European Centre for Disease Prevention and Control (ECDC) 2021—
Data from the ECDC Surveillance Atlas - Antimicrobial resistance



ErtumoAaopoc twv KAwvwv MRSA kat MSSA tn¢
Kolvotntac otnv Evpwrn

, USA300 (ST8) & European (sT80) , ST8 , ST25 , ST7 @ ST15

@ aiwan sTs9and retatedss) @ sT772 @Ps30 Qs Qs

} Rolo et al. PLoS One. 2012; 7:e34768
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A | 2-year survey of methicillin-resistant Staphylococcus aureus infections
in Greece: ST80-1V epidemic?
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Etnolo mooooto tou MRSA petaév twv Aotpwéewyv amo
S. aureus oToL CUMUETEXOVTO VOOOKOUEL
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} Drougka et al. Clin Microbiol Infect. 2014; 20: 0796-803



Moooota avioxng twv CA-MRSA kat HA-MRSA, onwc
npoodlopiletal pe tn neBodo dlaxvonc dlokou
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KAN: kavapukivn FUS: @oua1dIké ogu E: epuBpopukivn CC: KANivTapuKivn
TOB: TOuTTPAMUKIVN RA: pigayTrikivn GM: yevrapikivn CIP: oimmrpo@Ao&aaivn

SXT: coulg/Tpiued

Drougka et al. Clin Microbiol Infect. 2014; 20: 0796-803



Yuxvotnta epdavionc tTwv KAwvwv MRSA katd tn SLApKELD TwV
12 etwv tnG repLtodou tn¢ neAetng (2001-2012), ava €tog

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



Mooootd enutoAacpol tou MRSA kat oUykplon petaéy CA- kot HA-
Aolpwéewv , tou npoodlopilovtal cUpPwva PE EMLONULOAOYLKA
KpLtrpLa

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



Avtoxn tou Enterococcus otnv Pavkopukivn (VRE)
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Enterococcus faecalis
avBekTikog otnv Bavkopukivn (VRE)
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Enterococcus faecium
avOektkoc otnv Pavkopukivn (VRE)
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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 eruBeBalwpéva kpovopata otic HMA (kupiweg USA100 —CC5-SCCmec type 1)

RY

%

L)

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 BOOELGI"] 20.1% VRE/(7.2%-2017)




Key Messages

»  OLAoluwéelc amod ta ntoAvavOekTikad taboyova xapaktnpilovrat anod vPnAn
voonpotnta kot Bvntotnta. Ta Stab€opa avtiBLOTLKA VLol TNV OVTLLETWTILON TOUG
glval ToAU Alya pe apdlofnToUpevn amoTeAECUATIKOTNTA

33.000 avBpwrmot eBaivouv kaBe xpovo efartiag Aolpweng e TToOAVAVOEKTIKO
loog pe Tov aplBpud twv enBatwv 100 aeponAdvwy pecaiou peyeboug

Ytnv Eupwnn eival toog pe tov aplBuod Bavatwv Aoyw ypinng, dupatiwong kat HIV/AIDS
» AUEnon tNG avtoxng

Klebsiella pneumoniae — kopBameveueg
O aplBuog twv Bavatwyv amnod Aoilpwén pe K. pneumoniae CR au&nbnke €€ popéc (2007 - 2015)

Escherichia coli — kepaloomopiveg 31 yeviag
O apBuoc twv Bavatwy ard Aoipwén pe E. coli 3™ GCR auwénOnke téooepilc popég (2007 — 2015)

» To 75% twv oAV avOEKTIKWY 0TV EupwTn amopovwvovTol armd VOOOKOUELOKEC
AOLUWEELC
KatdAAnAa pétpa mpoAnPng kot EAEYXOU TwV AOLUWEEWV
OpBoAoyikn xpron avtBLoTIKwY

Cassini et al. Lancet Infect Dis 2019; 19: 56-66
https.//antibiotic.ecdc.europa.eu/en/get-informed/key-messages/key-messages-health-burden-antibiotic-resistance



Key Messages

»  OLAopuweéslg pe E. coli 3" GCR spdavilovtal os peydlo moocooto (>50%) kot otnv
Kowotnta.

OpBoAoyikn xpnon avilBLoTikwy otnv npwtofaduia mepibaAn
NapepuPaocels mpoAndPng kat eEAEyxou AoLpwéewv otnv MpwtoBaduia ppovtida
» To 39% twv Aolpwéewv odelletal oe BaktripLla AVOEKTIKA OTA OVTLPLOTIKA
TEAEUTALOC YPOALUNAC, OTIWG OL KOPPATIEVEUEC KOl N KOALOTIVN

Cassini et al. Lancet Infect Dis 2019; 19: 56-66
https.//antibiotic.ecdc.europa.eu/en/get-informed/key-messages/key-messages-health-burden-antibiotic-resistance



Do you have the next antibiotic?

Being antibiotic
resistant 1s the best
(up)

Epwtnoelc?

They're not going fo
Find beter ant biotics,
Wil\ they ?
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