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Miracle Cure:

The Creation of Antibiotics and the
Birth of Modern Medicine
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1. William Rosen; Viking, New York, NY, USA, 2017
2. Emerging Infectious Diseases ® www.cdc.gov/eid ¢ Vol. 25, No. 1, January 201.
3. David M. Shlaes, Patricia A. Bradford.. Pathogens and Immunity - Vol 3, No 1

Comparative mortality, 1929-1938.
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Ta avTiukpoBlaka 8ev elvatl ar\a GpapuoaKa
(CUYKPLVOUEVA LE AAANEC OMADEC )
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1. Mpayuatikol Kivduvol aro AvTiikpoBlaka

1. Emuttwoelg ano “ofeiec tofikEc—aAAepykeg aviidpaoelg”

Known harms Potential harms
Antibiotic-associated diarrhea Increased asthma
Clostridium difficile colitis Increased obesity
Tendon rupture (quinolones) Impaired immune system
Long QT syndrome (macrolides and others) Mental health effects
Renal compromise

Allergic reactions

The Journal of Family Practice. December 2017 | VOL 66, NO 12



2. Mpaypatikot Kivéuvol amo Avtiukpoplaka

1. Emuttwoelc amo “oéeiec apeoec avidpaoeic”

2. Eppeon pakpompoBsoun & suputepa cofapn enintwon:
("« Au€avopevn BaKTNPLOKA QVTOXH R
v Abénon coBapotntac Aoipwéng
v Mapdtoaon voonAeiog

v  Auénpévoc kivduvoc Bavdtou

\

** Avuénpéva KGoTn
¢ Enava-voonAeieg
¢ Avaykn yla Lotplki mapakoAovOnon cuyvotepn




Baktnpiakn (Mikpopiakn) Avroxn = Tlpooappoyn Bakrtnpiwv

s Y& epLBAANOV TTIOALOPKLOC OTTO OVTLLLLKPOBLAKA PapLoKaL

s Adpavornondnkav meplocotepec oo 15 StapopeTIKEC KAAOELG avTiBLloTikwy, TTou StadEpouv
oTnV XNUIKN doun, aAAd Ko otn SpAon Toug Evavtl Twv Baktnpiwv

s Toti ot TEpAOUEVEC OEKAETIEC :

*** YnepekBeon twv avtiflotikwy otnv latpikn, Ktnviatpikn, Nlewmnovia

s* H SuokoAila £€wc ko EAAEWPN VEWV AMOTEAECHATIKWVY PAPUAKWV ETILTAXUVAV TOUC pUOUOUC TNC
avtiotaonc-avtoxng tTwv Baktnpiwv
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“the Chase and the Race”
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10eTia (2000-2010)

Meioopevog PuBuég Mapaywyng NEwv AvTifIoTIKwV: To adiE¢odo
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Figurel. New antibacterial agents approved in the United
States, 1983-2009. From [3] with permission.

Bassetti et al. Critical Care 2011, 15:215
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“the Chase and the Race” 8iyw¢ TEAOG.....

Antibiotic deployment Ceftazidime/Avibactam
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MikpoBLakn TtoAu-AvToyn

Fighting infections

‘We are sitting on a ticking time bomb’

Multidrug-resistant organisms (MDRO) are keeping infection special-
ists worldwide on their toes. One of these specialists travelled all the

way from Leipzig to India to gain insights in one of the sources of the
problem.

Healthcare-in-Europe.com, 27.09.2017



Mikpopiakn
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The first case of o
bactericl infection
with resistance
caused by NDM-1,
a powerful enzyme
that gives bacteria
resistance to most
antibiotics, is

\discovered. J

2008

7z =

E coli containing
mcr-1 discovered - a
gene resistant to
colistin, a last-line
antibiotic that,

until recently, was
considered too toxic

Colistin-resistant
infections have now
been detected in at
least 30 countries.

TtoAu-AvToyn :

infections|

671,689 infections
and 874,54%1

total disability
adjusted life years
were caused by
antibiotic-resistant
bacteria in the EU
and EEA.

global action

World Health
Organisation

releases global
action plan on
antimicrobial
resistance.

58,000 new-born
babies in India die
as o result of drug-
resistant infections.

healthcare-in-Europe.com, 26.06.2019

roadman|
launched |

MR Industry
roadmap launched
and signed

by 13 global
pharmaceutical
companies.

90,000

aw cases of

WHO estimates
there were 490,000
new cases of
multi-drug resistant
tuberculosis — only
half of which were
successfully treated.

[TANAHMIA”

.\‘~I- '.l-‘TY._I. —‘lv—l
found in over

Superbug gene
biaNDM-1 that

evade “last resort”™
antibiotics found

in India in 2008
discovered in a
remote region of

the Arctic. Since its
discovery in India it's
been found in more
than 100 countries.

33,000 annual

Number of deaths
from drug resistant
infections up to
33,000 each year in
the EU.

IS3.% trillion
all in GDP

The World Bank
predicts a global
annual fall in GDP
of up to S3.4 trillion
by 2030 as a result
of antimicrobial
resistonce.

00

10 miillion predicted
deaths globally
attributable to

AMR — More than all
cancers combined.
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Antibiotic Resistance Spreads Easily Across the Globe

Resistant bacteria and fungi can spread across countries and continents through people, animals, and goods.

One billion people cross through international borders each year. This includes
350 million travelers arriving in the United States through more than 300 points of entry.

A resistant threat anywhere can quickly become a threat at home.
Global capacity is needed to slow development and prevent spread of antibiotic resistance.




H “ Ziwrnen Mavonuia ”
MikpoBLaxng
MoAu-Avtoxnc
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Massive Humanitarian crises:
° [Poor sanitary conditions ( poverty etc )

o Earthquakes, floods, wars * 7
o Mismanagement of Animals - T

< [Infections from new/emerging pathogens EUROPE

T




[MOAAA MPOIMPAMMATA
MAPAKOAQYOH2H: PAINOMENOY
MikpoBlaxng Avtoxng (MA)
2E
AIEGNEZ / EGNIKO ETNIMNEAO
&

ANAAOIE2 NMAPEMBAXEL:



Mucidikadia - 2023/2703(RSP)

AraSpopr Tov eyypdgou © [EEEPIETEIFE]

Keipeva TTou KAaTaTédnkav : ZuZATnon :
B9-0258/2023

Keipeva TToU eyKpionkKav
Lo : MeptrTn 1 louviou 2023 - Bpu&EAAeC
EUpw"alKO KOWOBOUA[O TuvToviouEvn Spdon yid TNV AVTIHETWITION TNS MIKpoRIoKAC avToX A

Ertitnpnon kat TtapakoAouBnon tng Mikpopiakng Avroxng (MA ) kat
TNC KaTtavalwong avtipkpoplakwy (KA)

KaAel Ta KpAtn LEAN va KAAUYOUV Ta UPLOTAMEVA KEVA OE ETIITTESO ETITAPNONG Kal TtapakoAoudbnong
kat va eEEacdalicouv TNV TANPOTNTA TWV dESOMEVMV, CUUTIEPIAAUBAVOUEVWY TWV DESOUEVWV OF
TPAYMATIKO XPOVO, KATA TEPITITWON

« 'Ew¢ to 2030, T000 yia Tn MA 600 Kat yia tnv KA og 0Aa ta emtimeda

( KovoTNTO, VOTOKOUELD, LOVADEG LaKpoypoviag TEptBaAyng)
‘NoTe va uttooTNPLEOUV TN GUVETA XPNON AVTLLLKPOBLAKWY OTOV TOLEQ TNC AVBPMTILVNG VYELOC



Tu akpBwg elval n Emitnpnon tng MikpoBiakng AvToyng;

« H Emtnpnon tng MA avagépetal oTIC TPooTaBEeleg va aviyveuBouv Kat va eAeyyBouv ol
METABOAEC TTOUC TTANBUOHOUG TWV TTABOYOVWV IKPOOPYAVIOUWY, TIPOKELLEVOU Va YIVEL
katavontn n duvapkn tng eEEMENG TNE avToXNE 0Ta avTLBLOTIKA Kal va EETIEPACTEL TO
TPOBANUA HE VEQ PAPHAKA I} OPBEC TIPAKTIKEG TLPOANYNG

e AuTO UTIOPEL VA YIVETAL O TTAYKOOMLO ETILTIESO, O€ DINTIELPWTIKO £TTiTIEd0, AAAA Kal 0 £BVIKO, Kal
TOTILKO ETILTTEDO VOONAEUTNPLWV/BOUWY UYELAG

’ ’ ’ ’ /4
[laTi elval avaykala Kat KpLon n ertitnpnon tng MA ;
v/ ITIC uEPEC Hac n MikpoPrakn Avtoyn £dika yia ta gram(-) Baktnpla avayvwplleTal oav pa amno
TIC MEYAAUTEPEC ATIENEC TNG TTAYKOOMLAC dNpootag vyeiag, tpokalwvtac 700.000 Bavatoug
TIAYKOOMIKC £TNOLWG

v H emitnpnon Aotmtov tng MA sivat €éva JWTIKO EPYAAELD Yia KALVIKOUG Kal TOUG ELOIKOUC 0TN
dnuoota vyeia, yla va emiBpaduvouyv Thv augnon Kat TV ETLKPATNON TNG
o MNapéyovtag TNV €yKaipn TPOELSOTIOINON TWV AVASUOMEVWY ATEIAWV Kal BonBrvTacg Toug LBUVOVTEC oTa
KEVTPA AToPACEWV Va TTAPEUBOUY, TIPLV va KALMAKWBEL 0 Kivduvog
o KaBodnywvTag Tn TOALTIKA Yia T SNUOoLa uyela Kal TV oXESiwV TtpOANYNG Kal EAEYXOU TWV AOLLWEEWY



RAPID RISK ASSESSMENT

European Centre for

pneumoniae ST23 carrying carbapenemase and Control
genes in EU/EEA countries Stockholm '2021

17 March 2021

In an urgent inquiry in ECDC's Epidemic Intelligence Information System (EPIS) Antimicrobial Resistance and Healthcare-Associated
Infections (AMR-HAI) platform,

Ireland reported the isolation of hypervirulent Klebsiella pneumoniae (hvKp) ST23, from diagnostic samples and from rectal or
faecal samples collected for the surveillance of carriage of carbapenemase-producing Enterobacterales (CPE) since March 2019
with two distinct geographical clusters as well as sporadic cases

Information on further hvKp ST23 isolates detected in the European Union/European Economic Area (EU/EEA) were either found in
public databases (n=26) or submitted by National Reference Laboratories (NRLs) in reply to a data request to the European
Antimicrobial Resistance Genes Surveillance Network (EURGen-Net) (n=12)

An even higher morbidity and mortality is to be expected if carbapenem-resistant hvKp strains spread in healthcare
settings and affect a vulnerable patient population
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Caszes

Deaths

(median) {median)

Attributable deaths
and disability-
adjusted life-years
(DALYs ) caused by
infections with
antibiotic-resistant
bacteria in the EU
and the European
Economic Area in
2015: a population-
level modelling

Alessandro Cassini, et al.
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Antibiotic resistance —
an increasing threat to human health

The burden of infections with bacteria resistant to
antibiotics on the European population is compara-

ble to that of influenza, tuberculosis and HIV/AIDS
combined.
deaths

Each year, 33000 people die from an infection due to
bacteria resistant to antibiotics. This is comparable to the
total number of passengers of more than 100 medium-sized
airplanes.

Influenza

Antibiotic SRR
resistance

Tuberculosis

b
$Ta"e e "

Last-line antibiotics

39% of the burden is caused by infections with
bacteria resistant to last-line antibiotics such as
carbapenems and colistin - the last treatment
option available.

HIV/AIDS




Antibiotic Resistance

1111114

S.G. Rizvi et al. Science of the Total Environment 807 (2022)

Diabetes
1.5 Million

PROJECTED DEATH COUNT
Road Accidents  Other Fa_cfo"s
1.2 Million 0.30 Million
| AMR
10 Million

" r— Anthropogenic disturbances increase

8.2 Million Antibiotic Resistance in the
environment either directly or
indirectly. According to Neill (2014):
Antibiotic Resistance will emerge
as the primary cause of death
globally in the upcoming 30 years,
outpassing cancer



World Health
Organization

| ACG ‘ Interagency Coordination Group on
Antimicrobial Resistance

The
Fleming
Fund

World Health
Organization

GLA?S-AMR

Antimicrobial Resistance surveillance

Table 1. Global and national AMR action plans utilized within this analysis

Global guidance

Spedalist area guidance

Action plans for:

High-income countries

Upper-middle-income
countries

Low- and
lower-middle-income
countries

WHO Global Action Plan an
AMR (2016)
https:ffawannw whoint s
publications fifite rm/
S7E9241509763

1ACG "No time to wait’
recommendation (2019)
https Hwanw whoint s
docsfdefault-sources
documentsmo-time-to-
wait-securing-the-
future-from-drug-
resisbant-infections-en.
pdf

Fleming fund 2018-2022
research and
development areas
https Shwnarw.
flemingfund.orgfabout-
usfinvestment-areas/

The WHO policy packoge to
combat antimicrobial
resistance
https Hap ps.who intfirisf
handlef1 0665270914

GLASS surveillance
objectives
https SHwawnw whodnt/
initiotives/glass

Jessica Mitchell et al. JAC 2022

Wellcome initiatives for
ervironmental AMR
(2018)
https:fwellcome.ac.ukf
sites/default/filess
antimicrobial-resistance-
ervironment-report. pdf

A European One Health
Action Plan against
Antimicrobial Resistance
(AMR) (2017)
https:Fec.europa.ewf
healthfsystem/ffilesf
2020-01amr_2017_
action-plan_0.pdf

I Highlights from the UK }I‘u‘IR
rategy

hitt ps:&
micrabiologysodety.orgl
blogmMighlights-from-
the-uk-amr-strategy.
htrml

CDDEP: Reducing
Antimicrobial Use in Food
Animals (2017)
https:fcddep.orgl
publicationsfreducing-
antimicrobial-use-food-
animals/

UK 5 Year Action Plan for
Antimicrobial Resistance
2019-2024
(v gov.uk)

Australian National
Antimicrobial Resistance
(AMR) Strategy (2015-
2019)

Strategic Goals of
Pan-Canadian
Framewaork for Actionon
Antimicrobial Resistanoe
and Antimicrobial Use
(2017)

Denmark: One Health
Strategy Against
Antibiotic Resistance
(2017)

Spain: National Plan to
Confront Antibiotic
Resistance (2019-2021)

UsA: MNational Action Plan
for Combating
Antibiotic-Resistant
Bacteria (2015)

MNational Action Plan of the

Islamic Republic of Lran for

Combating Antimicrobial
Resistance during 2016-
2021

Costa Rica: Mational Action
Plan to Combat

Antimicrobial Resistance
(2018-2025)

South African Antimicrobial
Resistance National
Strategy (2018-2024)

Fiji Mational Antimicrobial
Resistance Action Plan
(2015)

India: Mational Action Plan
on Antimicrobial
Resistance (2017)

Cambodia: Mational
Strategy to Combat
Antimicrobial Resistance
(2015-2017)

Morocco: Mational strategic
plan for prevention and
control of antimicrabial
resistance (2019-2022)

Kenya: Maotional Action Plan
on Prevention and
Containment of
Antimicrobial Resistance
(2017-2022)

Indonesia: National Action
Plan on Antimicrobial
Resistance (2017-2019)




%) World Health | Objective 1: Improve awareness || Ohiective 3: Reduce the incidence

Organization | apd understanding of i e :
S of infection through effective
antimicrobial resistance through

effective Communication' Sanltatlon, hyglene and InfECtlﬂn
education and training prevention measures

Objective 2: Strengthen the Objective 4: Optimize the use
knowledge and evidence base of antimicrobial medicines in

through surveillance and
research

human and animal health

Objective 5: Develop the
economic case for sustainable
investment that takes account
of the needs of all countries,
and increase investment in new
medicines, diagnostic tools,
vaccines and other interventions

Global action plan on antimicrobial resistance.
Publication on 1 January 2016




EONIKO 2YZTHMA
ENITHPH2H2 TIA TH
MIKPOBIAKH ANTOXH

EKOEZH AEAOMENQN
AEIKTQN

2015-2017

-AlPINIOZ 2019- pageio Noookouetakwyv Aotuwéewv kot MikpoBLakng Avtoxncg

H xwpa poc dtabetel ano ta vPnAotepa
enineda LKpoBLAKNG AVTOXNG oTNV
Evpwrnn

AuTO adopd KUPLWE Lo CUYKEKPLUEVN KaTnyopia
LKPOOPYOVIO MWV
Ta Gram apvnTika BoktipLa:

e Acinetobacter b.

* Klebsiella pn.

* Pseudomonas aer.
Elval Kol T CUXVOTEPOA KOl O HLOVTLKOTEPO alltio
VOGOKOMELOKWV AOLUWEEWV 0T EAANVLKA VOOOKOUEL

‘Eva unAd MOCOO0TO AUTWY TWV ULKPOOPYAVICUWV Eival

OLVOEKTLKA OTLG CNHUOVTILKOTEPEC KATNYOPLEG SLabEoLpwy
QAVTLBLOTIKWY OTIWC £ival oL KoPPATIEVEUEC
@

EONIKOZ OPTANIZMOZ
AHMOZIAZ YTEIAZ



TI KAI T1Q2 ENITHPEITAI ;

o loc AEIKTHZ EMITHPHZHZ:
Emintwon BakTnplaway amo moAuavBekTika taBoyova oTa EAANVIKA VOGOKOUEL

o 20¢ AEIKTHZ EMITHPHZHz:
DuoIkoCg SLaXwWPLoUOC aoBEVAV e AOIMWEN/ATIOIKIOMO ATIO TIOAUAVBEKTIKOUC LKPOOPYAVIOOUC

o 3o0¢ AEIKTHZ EMITHPHzHZ :
MocooTta LKPOBLAKAG AVTOXNG TWV CNUAVTIKOTEPWY VOTOKOMELAKWYV HIKPOOPYAVIOUWV

o 4o¢ AEIKTHZ ENITHPHZHZ :
Katavalwon avTipiKpopLlakayV tapayoviwy

o 90¢ AEIKTHZ ENITHPHZHz:
YNUELAKOC ETIUTIOAATHOC VOGOKOLELAKOV AOLLWEERDV & XPAONC AVTIBLOTIK®V

®
o 60¢ AEIKTHZ EMITHPHZHz: r

EONIKOZ OPTANIZMOZ

SUUMOPPWOEN 0TV £GAPUOYR TNG VYLEWVAG TWV XEPLWV prita



3°¢ AEIKTH2 EMITHPH2RH2 :
AEIKTH2 MIKPOBIAKH2 ANTOXHX



AEIKTHZ ENITHPH2ZHZ MIKPOBIAKHZ ANTOXH2
2HMANTIKOTEPQN NO2ZOKOMEIAKQN MIKPOOPIANIZMQN

* Adopd tn ouvexn kataypadn TwV EMUMESWV OVTOXAG TWV ONUOVTIKOTEPWV VOGOKOUELOKWYV Ttat@oyovwv ota
QVTLBLOTLKA

e IXETIlETOUL AUECO PLE TNV KATOAVAAWOT TWV AVTLBLOTIKWY Kot TNV opL{ovTtia SLacTtopd TwV ovOEKTIKWY
no@oyovwv 0To VOOOKOUELOKO TEPLBAANOV

* Ta MOCOOTA UIKPORLOKAG avTtoXnC Kataypddovtol ava ei60¢ HLKPOOPYOAVIGHOU Kol avVAa OVTLHULKPOBLOKO
TLoLPAyoVTOL CUVOALKA KAOE e€dpnvo

* Avad ibo¢ pkpoopyaviopoU KATaypAPETOL TO TTOOOOTO N EVAoONTWY OTEAEXWV OTLG ONUAVTIKOTEPEC
KOLTNYOPLEG SLOOECLUWV AVTLHLKPOBLOKWVY TTAPOLYOVTWYV TTOU XPNOLUOTIOLOUVTAL VL0 TNV OVTLUETWTILON
AOLLWEEWV ATIO TOL CUYKEKPLUEVA TTalBoyova

KAAZMA:

*  AplOuntig: AplBoc amopovwBEvTwyY pn evailoBntwyv oteAexwv ava €i60¢ LIKPOOPYAVIOUOU OE CUYKEKPLUEVO
QVTLULKPOBLOKO TtapayovTa

* Mapavopaotng: 2UVOAO eAeyxBEVTWY oTteAeXwV ava 160G ULKPOOPYAVLIOHOU OTOV CUYKEKPLUEVO TTOPAYyOVTQ



AEIKTHZ ENITHPHZHZ MIKPOBIAKHZ ANTOXH2

AvTo)X HLKpOOPYQVIONOU
OE CUYKEKPLUEVO
MHikpoflako moapdyovta =

ApLBpOC pn evaloBnTwv oTEAEXWV

ZUvolo eAeyXBDEvTwvY OTEAEYWV

100/e€apnvo

Itov belktn oupmephapPavovtan kat kataypddovtal atedeyn mou £xouv anopovwBel povo
ano cupokaAAiEpyeieg voonAevopevwy aoBevwy, dnAadn voookopsiake: Baktnplaipies. Ta

SeAtia emrnpnone anooteAovtal otov EOAY amo ta voookopela kaBe £ punvec,
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Ol JLKPOOPYAVLOUOL TV OTIOLWV ETILTNPELTAL N AVTOYN TOUG
oTa BaokoTEPA AvTLBLOTIKA

Escherichia coli )
Proteus mirabilis | ENTERO-
Klebsiella pneumoniae BACTERIALES
Enterobacter aerogenes, E .cloacae |
Pseudomonas aeruginosa
Acinetobacter baumannii

_

Staphylococcus aureus
Enterococcus faecium, E. faecalis Gram(+)

Gram (-)



2HMA|A AEIKTH MIKPOBIAKH: ANTOXH2

* H kAwiKn onpaoia tou deiktn emtApnong UIKPOPLAKAC aVTOXNC Elvol e€QLPETIKA HUEYAAN

* JUMUBAAAEL oTNV 0PON KOl AITOTEAEGHATLKY EMAOYN EUMELPLKNAG OVTILULKPOPBLAKAC aywyng o€ aobeveic
TIOU TTAOXOUV OO eVOOVOOoOKOMELaK Aolpwén

e [ Tov AOYO QUTO TIPETIEL TOL KALVLIKA THAMOTA TIPETEL VOL EVLEPWVOVTOL TOKTLKA KOlL OE CUCTNLOTLKA
Baon , yla to embNULOAOYLKA SESOMEVO TTIOU ETKPATOUV OTO KALVIKO T KOL OTO VOCOKOUELD
VEVIKOTEPQ
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MixpoBiakr Avroxr — M.A. (%) :

Mocootd pun evaictntwv amopovwBévtwy oTEAEXWV cité VOCOKOMELAKES BaktnpLawlieg oto cUvoAo Twv eAeyyBévtwv oteAeywv
yia KaBe avtipkpofLako mapayovra

AvtipukpoBrokoi - - . ) . B Zuvoho EX
) KapPBamnevépeg KoMpukivn Tiykekuihivn Fevtapikivn Apukagivn Kiwvolodveg .
TP AYOVTES (No)
Escherichia
) 2,00 1,00 2,00 10,00 4,00 32,00 828
coli
Proteus
- o 34,00 23,00 8,00 43,00 110
“| mirabilis
; Acinetobacter
8 . 92,00 22,00 25,00 290
baumannii
Klebsiella 13,00% 20,00*
_ 52,00 26,00 32,00 58,00 540
3 pneumoniae 58/451 94/459
Enterobacter
1,00* 2,00*
derogenes, 19,00 18,00 10,00 12,00 121
1/92 2/108
cloacae
Pseudomonas 2,00%
) 37,00 31,00 39,00 322
aeruginosa 7/320
Avtipukpopakoi Ofaxk\Aivn/ Zuvoho EX
i i BavkopuKivn Ntamtopukivn MwveloAidn .
| mapdyovreg Kedofitivn (No)*™
g’ Staphylococcus
> 31,00 2,00 1,00 2,00 396
aureus
Enterococcus 3,00* 3,00%
. 27,00 174
g faecium 3/96 5/161
~— Enterococcus 1,00* 1,00%
. 0,00 239
faecalis 1/191 2/225




ME@ - B EEAMHNO 2017

Muwkpopfrakn Avroxrn — M.A. (%) :
MNocooto pn evaictntwv anopiovwbéviwy oTEAEXWV aO VOCOKOMELWRKES BaktnpLatpies oto ouvolo Twv eAeyxBéviwv otedeywv

yua kaBe avryukpofLako mapayovra

Avtipukpoprlakoi Zovolo EX
u:l pop KapPBamevépeg  KoMpwukivn TiykekukAivn levropukivn Apukacivn Kwoloveg
MapAyovVIE] (No)**
Escherichia coli 0,00 0,00 0,00 17,00 6,00 38,00 a7
Proteus
o 68,00 24,00 6,00 60,00 50
-i mirabilis
- M Acinetobacter
g N 97,00 23,00 31,00 287
= baumannii
Klebsiella 25,00*
) 80,00 35,00 45,00 42,00 81,00 310
s pneumoniae 68/268
- .
Enterobacter
aerogenes, 6,00 3,00 3,00 3,00 0,00 6,00 33
cloacae
i
Pseudomonas 5,00%
) 55,00 40,00 46,00 195
aeruginosa 9/190
AvTiiikpoBLakoi CQKLAALY = i Zovolo EX
u:l pop i n BavKopukivn NramTopukivn MweloAidn
- | mapdyovteg Kedofitivn (No)**
g Staphylococcus
2 45,00 2,00 5,00 5,00 61
- aureus
Enterococcus 7,00%* 2,00%
. 22,00 60
faecium 2/30 1/53
' Enterococcus
) 1,00 0,00 0,00 106
faecalis




% MNon-susceptibility

ot dfuz Greek |CU

L2 Colistin
% Resistance
@ Acinetobacter baumanniiin ICUs (Blood) 2 0 2 1 Klebsiella pneumoniaein ICU (Blood)
% Non-susceptibility to colistin % Non-susceptibility to colistin
100% 120 100%
90% 160 90%
80% 140 N 80%
: w §
50% ;::ﬂ g 50%
40% 2 40%
30% 60 2 30%
ES

20% 40 20%
10% 20 10%
0 0%

0%
¢ § S L L P PP L F PP LFLE
P A

Quarter year

Quarter year

Michalis Polemis et al. Life 2021, 11, 996. https://doi.org/10.3390/life11100996

Number of tested isolates



Mikpoopyaviopot

Erutnpouvtat Mnyaviopol MikpoBlakng Avtoyng

Mivakacg 4 a. Zuvolo otedeywv pe Toug akolovBoug unxavicpouc avroxne (No)* - B EEAMHNO 2017

Mnxaviopog Avroxncg ESBL KPC VIiM KPC+VIM NDM AAMO
Escherichia coli 110 0 0 0 0 0
Proteus mirabilis 6 0 1 0 0
Klebsiella pneumoniae 60 163 35 10 6 0

Enterobacter aerogenes,
1 0 3 b 0 0
cloacae
Pseudomonas

0 0 7 0 0 0

aeruginosa




Mnxaviopoi mou Emipépouv Avroxn

@66;"1@ N OLTILEVEPYOTOLNON TWV HopPilwv t@
Nopaywyn B-Aaktapocwyv (VdpOAucn KAT)

d MetaBolAéc otn Samepatotnta tne eEwtAtnC LEUPPAVNC

O Meiwon nopwwv (opr)
o Ynepékdppaon avtAiwv ekkpon¢ (efflux pumps)

1 Tpomomnoinon octoxwv dpaonc (PBPs)
o MetaBoléc mpwTteivwv
o MNapakapPn otoxou



B- AOKTAMAOEC

/ \ VIMs
NDMs

Metallo-beta-lactamase:
Class B

Serine-beta-lactamases

KPCs
ESBLs

Class A:
carbapenemases
ESBLs

Class D:
oxacillinases

Class C:
cephalosporinases

Plasmid mediated

Chromosomal mediated




B-lactamases in Enterobacterales

|

i l l
Ambler Ambler Ambler Ambler
Cla_ss A Class B Class C | Class D

il
|

\

Penicillinases

OXA-48

OXA-23

CTX-M
- narrow-s pectru m
B ESBL

- broad-spectrum
. carbapenemase

Figure 1. Ambler’s classification with examples of main B-lactamases in Enterobacterales.

Noster et al. Antibiotics 2021, 10, 1140



Ambler’s classification of B-lactamases

Serine B-lactamases:

Atier Aetier At Amber hydrolyze carbapenems,
e.g., KPC-1, IMI-1, SME-1
=== [ Aec S |
s B | Vetallo-B-lactamases [ oan | MEtB"O-B-lECtEmESES:
T hydrolyze carbapenems,
. " —— yarowy P
_— . e.g., VIM-1, IMP-1, NDM-1
. T - *do not hydrolyze aztreonam
=

Figure modified from: Noster et al. Antibiotics 2021 10(9):1140 OXA- 48, Om_zal 0”'58, [OXA'

Extended-spectrum B-lactamases
(ESBLs): hydrolyze narrow &
extended spectrum B-lactams,
e.g., SVH-2, CTX-M-15, PER-I, VEB-1

51 like): hydrolyze carbapenems

Class C carbapenemases identified as well, such as
ACT-1 (Amp-C type), DHA-1, CMY-2, CMY-10




Kai AAAol... Mnxaviopoi AvToxng

Quter membrane NVIDR-GN:
Lipopolysaccharide ZUV6UGO'|.IOi
Phospholipid Mnxaviocuwyv
avToxng

Peptidoglycan
in periplasm

Cytoplasmic
membrane

Figure 1. Outer layers of the Gram-negative cell. To reach its
target, the antibiotic must diffuse across the outer membrane,
normally via porins, which form water-filled channels and
exclude large or hydrophobic molecules. The drug must then
evade periplasmic ff-lactamases and efflux pumps; depending on
its target, it may also need to cross the cytoplasmic membrane,
often by energy-dependent uptake.




Mg adpavorolouvTal Ta avTIULKPORLaKA ;

Antibiotic Targets

Cell Wall

plactams
Vancomycin \ /,ﬂ

DNA/RNA Synthesis " o~

Fluoroquinolones -

Rifamycins
/ /

Folate Synthesis
Trimethoprim
Sulfonamides

Cell Membrane
Daptomycin

Protein Synthesis
Linezolid
Tetracyclines
Macrolides
Aminoglycosides

Antibiotic Resistance

Fluoroquinolones A

Aminoglycosides
G Tetracyclines
p-lactams
Macrolides
Immunity
& Bypass
Tetracyclines
Trimethoprim
Sulfonamides

ancomycin

Target Modification

Fluoroquinolones
Rifamycins
Vancomycin
Penicilling
Inactivating Enzymes Macrolides
f-lactams Aminoglycosides
Aminoglycosides
Macrolides
Rifamycing

Bacteria can develop Bacteria can produce  Bacteria can restrict access
processes that enzymes that can by limiting the number

avoid the destroy antibiotics of transmembrane proteins

antibiotic target or modify their structure  or modifying their structure

©

"
L 3

Bacteria can remove
antibiotics by efflux

affinity of antibiotics
by medification or mutation
of their targets

) Bacteria can reduce the

iScience 24, 102304, April 23, 2021



MpoBANUa: Zuvduacuol Mnyaviopwy AvTtoxng

= Mapaywyn B-AaKtapocwyv
= Meilwon dlamepatotntoc s€wtatne HepPpavnc (rtopivecg)
=2 [lMapovuoia pnxaviopou avtAioag arnoPfoAnc (efflux pumps)

9 Tp OHOT[O i'r] 0 r] Gtéxwv 6 p do n q ( P B Ps) :‘.:J:;;i Antibiotic Targetf Antibiotic Resistance ;I;‘%Mm

[poKa\eLTaL £TOL N EKTETALEVN AVTOYXN

Aminoglycosides

Aminoglycosides




The three fundamental
mechanisms of antimicrobial

resistance are:
(1) Enzymatic degradation of antibacterial
drugs
* Inactivation (hydrolysis,
acetylation, etc)

(2) Alteration of bacterial proteins that are
antimicrobial targets
« Target site alteration (mutation,
replacement)
« Shield, decoy, or bypass of
target

(3) Changes in membrane permeability to
antibiotics

1) Efflux (pump it out)

2) Porins (don'’t let it in)

Periplasm  Inner membrane
Outer membrane

Target protection

Target protection protein

@ ) + @ Antibiotic
target

Antibiotic-

modifying
ij—Chemical
et

moiety

~
-------

New protein with

the same metabolic
capacity as antibiotic
target protein

Target site
modification

Target bypass

Inactivation
of antibiotic

‘ Decreased influx

Darby et al. Molecular mechanisms of antibiotic resistance revisited. Nature

Review Microbiology, 2022




MDROs
(moAvavOeKTIKA)

* AvOekTika o€ 23
OMAdEC avVTLBLOTIKWY
v Mapdyouv ESBL
v’ Kot Aot

LLNXowLo ot
avtoxnc (loss of

porins, efflux
pumps)

* AEN EXOYN AABEI
KAPBAIENEME2
npoodata

XDROs (extetapévng
OLVTIOXNC)

e AVOEKTIKA O€ OAEC TLC OUABEC
avTiLotikwy TTANV
COLISTIN, TYGECYCLIN,
FOSFOMYCIN

v Napayouv KPC, MBL,
OXA-48

v ZuvSuaopoi avtwv &
loss porins, efflux pumps

 EXOYN AABEI
KAPBAMNENEME2+.....

PDROs (rtavavOektika)

e AVOEKTLKA € OAEC TLC
OHAOEC aVTLBLOTIKWV
v Mapayouv NDM

v Juvbuaopol 6Awv
TWV HNXOVIOHWV
ovtoxng ESBL +
KPC+VIM+...+ loss
porins + efflux pump

 EXOYN AABEI
KAPBANMENEMEZ +
COLISTIN +........



[lati spgavidetal n fakTnplakn avtoyn;

H cuvexwc kataypadopevn avénon tng BaktneLlaknc avioxne
odeiletaL otnV
Kataxpnon twv aviipitkpoBLakwy mapoyoviwy,

ElblkOtEpA TWV EVPEOC PACHATOC



Ta AVTUUKpPOPLOKA....

o Nari aroduvapwonkav ;

o TITYE AGOOG pE TN XPNOIMOTTOINOCN TOUG;

v YTrep-XpPon akOun Kal VIa TIC IOVEVEIC AOINWEEIC
m Ta 3/4 Twv voonAguopévwy Aaupavouv
avTIBIOTIKA OTA EAANVIKA VOO OKOMEI

m 10 1/2 Twv acOevwV OTN KOIVOTNTA LE TTUPETO

v YTo0epatTeUTIKEG OOTEIC

v MakpOXpOoVveG OcpaTreieg




[Motoc suBuvetal ;

IATPOZ ;

Zuvtayoypadei
&

ZupuBouAeleL pe
KPLTAPLO QLLLUVTLKO

®APMAKOMNOIOZ ; AZOENHZ ;
Edoappdlel navia to \ ) ‘\.
No6po; | NapanAnpogopnpevog |
Kpueripto AvtiBiwon ....n KaAn ‘
EMOYYEAHLOTIKO ; EuBOALO.... TO KaKO



Moo TIpayMATIKA EUBUVETAL ;

v" H Baowkn apxn tng Eviaiag
Yyeiag One-Health eivat ot
AvOpwrol, {wa & mepLBaiiov
elvat ovuvdedepeva &

aAAnAe€apTwpeva ™R e
S onue Y H kot KANOI0: N ‘ /\
XL gOvov amod tnv MAgupd TNg .
laTpLkng, aAAa Kat ANNOZ ;; OAPMAKO |
Ktnviatpilkng & Newmovikng DOPEIZ , noloz ;;;
XPELAZETAL CLUVETN Kal | AHMOZIAZ & \

LTtELOBLVN XPNON TWV
AVTLPLKPOBLAKWYV Kal
QVTLPHUKNTIKWY oTa {wa Kal
Qutd

ENIAIAZ YFEIA2




Everyone Is responsible

Everyone is responsible for addressing this
threat to human health: patients, doctors,
nurses, pharmacists, veterinarians, farmers,
policy makers.

o N »

i i




Katavalwon AvtiBloTikwv Kat Etukpatnon AvBekTikwv

Y, Gram-negative
bacilli (GNB)

Biliary excretion

Anti-anaerobic activity \- Lactobacilli

o ) Bacteroidetes
., A :.:.:‘. _ Firmicutes
: .:-,~. e 4
B G
AL
¥ oaR) Y £
Xe

Fig. 2 Antimicrobial induced alterations of the gut microbiota

Ines Lakbar et al. Adv Ther (2020) 37:3083-3096



H Kataotpodn thc¢ Quoiodoyikninc XAwpidacg ano ta
AvtiBlotika Emtpenel tnv Kuplapyia MNaBoyovwv
MoAvavOektikwv MikpoBiwv otic Quoroloyikéc XAwpideg

(a) (b) (<)

AvTtiBloTtiko

To avtiflotikd
KukAodopsi
otov

opYQVIOHO Noipwén

To avtiBlotikd

; To maBoyoévo
% KataotpedeL T .
Quoilodoyikry ; aVanTUooETOL
Awols P $ucrodoyikn -
XAwpida XP']UEWI Awpisa Ko napayet
yla va cuvtnpei tnv sivovrac oto YEVIKEUHEVN
EVTEPLKN LOOppoOTTia raBoyévo Ty Aoipwén
suKatpia va Kat
avarapayOsi acBévela

Microbiology: A Clinical Approach (© Garland Science)



George gets
antibiotics and
develops resistant
bacteria in his gut.

Animals get
antibiotics and
develop resistant
bacteria in their guts.

Drug-resistant George stays at
bacteria can ‘ home and in the
‘ general community.

Spreads resistant

remain on meat N\
from animals. ’
l bacteria. George gets care at a

When not handled

g Cgot:d properly, hospital, nursing home or
e bacteria can other inpatient care facility.

spread to humans. * *

Fertili.zgr or water Resistant germs spread
containing animal feces directly to other patients or
and drug-resistant bacteria indirectly on unclean hands
is used on food crops. of healthcare providers.

Healthcare Facility

v /
\ ‘ - Resistant bacteria

spread to other

\

Drug-resistant bacteria s
patients from

in the animal feces can :
™= remain on crops and be HaBents: g0 surfaces within the
/ : i go home. healthcare facili
Vegetable Farm eaten. These bacteria < ty.
‘ [ g can remain in the
human gut.

Simply using antibiotics creates resistance. These drugs should only be used to treat infections.

AvOpwmnot
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H umepfoluwr) xprion f n kardaypnon
avTIBLOTIKWY EMITOYUVEL TNV I

avanruén ovBEKTKOmTac. v
e <

Ouylatpoi Ba mpénelva Ouktnviatpot Ba npemet
' ouvtayoypadoiv pévo tg 3 cuvtayoypadoiv
' KatdAAnAo avtiflotik vo 10 Kat@AAnAo
. Orav autd xpetdeTat kat avtiflotikd otav autd
OTLS CWOTEG SOOELS KATA XPELGETa KaL OTIG
tn BepaneiaTou CWOTEC SO0ELS KATA TN
avBpwmnov. Bepaneia twy {wwv.
® ue e
AEk 2 =0 %
O xoprogkivbuvogva Axoun katav Sev & TaunepavBektka
POAUVBELKAVELC se appwotaivelkdBe dopéag “"‘ﬁf&f&“ 500G
um»:paveem:txo mx\;')doglo EVOGUNEPaVOEKTIKOD gtnov dvepwnugtuéow Twv
amwsvc;moommc‘: pikpoPiou, To pkpopo Tpodipwy {wIKnAg
xsoBuNbie efanAdveratkatyiverat npoeAsvONG KaLVA Hag
. o Sadedopévo. ;‘;;m‘%% Ul
Ta voooKOUELaKA A .
anofAnta unopeiva : Ta neprrtopaTa Twv
HoAOVOUV TO neptBBdMqv ! m;;‘:‘%&i;‘:%};‘gl
avrBotka.
HE va katainfouv oto
neppardov i oe tpodEg
k TIOU KATAVAaAWVOULE.
\ e |

Ta Paxtipwa oto nepdddov (my. emavw ot duta ) propel
v ekTiBevTLoE avTifoTied .y, amd Adpata ). AUt pmopel

VQ EMTOUVEL TNV avammuen avBekmkOTTaG 08 QUTA T
|ukpopfia, Ta omoia pmopel apyotepava efamiwbouvotou
avBpwmoue i ta {wa.



Katavahwon AvTiBLoTIKwY
kat MikpoBlakn Avtoyn

MNaBoyovo kat Eidoc avtiBrotikov Avbénon
Kivéuvou
EvtepofBaktnplakd Carb-R & KapBormeveépneg 15 x
Wevdopovada Carb-R & KoppBamneveuec 7 X
EvtepofaktnpLakd mou mapayouv ESBL 6-29 x

& Kedpaloonopivec
K.pneunoniae COL-R & KoAwpukivn 5 X

Patel G Infect Control Hosp Epidemiol 2008,29:1099

Zaoutis TE Pediatrics 2005;114:942

Talon D Clin Microbiol Infect 2000;6:376

Kontopidou F Clin Microbiol Infect 2011; 17:E9 Voor in ‘t holt A AAC 2014



Katavalwon AvtiBloTikwv Kat MikpoBlakn Avtoyn
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Katavalwon AvtiBloTtikwv Kat MikpoBlakn Avtoyn

Antibiotic Use and Antibiotic Resistance Rates for
Methicillin-Resistant S. aureus and Carbapenemase-Producing Klebsiella
Bacteremia Isolates * Datafor 2010-2011

K.pneumoniae Greece 38 38%
The Netherlands 11 0.2%
MRSA Greece 38 51%
The Netherlands 11 1.6%

Bartlett JG et al. Clin Infect Dis 2013



Antibacterials for systemic use (ATC group J01), EU/EEA countries, 2021
DDD / 1000 inhabitants / day

Romania Bulgaria France Croatia Belgium Luxembourg
25.7 24.4 21.5 18.2 174 15.9

Poland Ireland Iceland Malta
20.2 17.8 16.8 15.8
Greece
23.5

Slovakia Portugal
16.0 15.3

Slovenia
10.2



Klebsiella pn.: percentage of invasive isolates resistant to
carbapenems, WHO European Region, 2021
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Acinetobacter b. percentage of invasive isolates resistant to
carbapenems, WHO European Region, 2021
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APPROVED: 28 June 2017

doi: 10.2903/j.efsa.2017.4872

ECDC/EFSA/EMA second joint report on the integrated
analysis of the consumption of antimicrobial agents and
occurrence of antimicrobial resistance in bacteria from
humans and food-producing animals

Joint Interagency Antimicrobial Consumption and Resistance
Analysis (JIACRA) Report
European Centre for Disease Prevention and Control (ECDC),

European Food Safety Authority (EFSA) and
European Medicines Agency (EMA)



AMR- Western vs. Eastern Europe
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European Joumal of Clinical Microbiology & Infectious Diseases (2022) 41:477-487
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Activity of Ceftolozane/Tazobactam and

mipenem/Relebactam Against Clinical Isolates of

Enterobacterales and P. geruginosa Collected in Greece

and Italy - SMART 2017-2021

Figure 1. Antimicrobial susceptibility of a) Enterobacterales and b) non-Morganellaceae Enterobacterales (NME) isolates

a) Enterobacterales b) NME

#C/T mMEM =FEP mCAZ sCRO ®mP/T mLVX* mAMK mCST ® C/T mIMVREL WMEM = FEP mCAZ ® CRO mP/T mLVX* mAMK mCST

100 100

90 90

80 ; 80 -
g 70 ' 5 g 70 ’ "
- 2 il - % |
2 5 3 50 |
g 40 W g 40 {

30 N 30 \
® 2 i B £ 2 +

10 ‘ 10 i i

0 - &l 0 i '«

Greece (1367) Italy (3965) Greece (1133) haly (3598)
Country (total n) Country (total n)

3 Levofloxacn only avadable for 2018-2021
C/T, ceficlozanetazobactam, IMVREL, mpenemirelebactam, MEM, meropenem, FEP, cefepme, CAZ, ceftanxdime; CRO, ceftnaxone; P/T, piperaciintazobactam; LVX, levofioxacn;
AMK. amikacin, CST, colistin, NME. non-Morganeliaceae Entercbacterales

P01S4, ECCMID 2023



Activity of Ceftolozane/Taz ctam and

Imipenem/Relebactam Aga linical Isolates of

Enterobacterales and P. geruginosa Collected in Greece
and Italy - SMART 2017-2021

Figure 3. Antimicrobial susceptibility of P. geruginosa isolates

P. aeruginosa
# CT mIMUREL = MEM » FEP2 mCAZ: mP/Ts mLVXs m AMK mCST

Greece

(183) ltaly (911)
Country (total n)

* The results for P serupinosa represent % Susceptible, Increased Exposure (as defined in the EUCAST 2022 guideines).
CIT, ceficiozaneftazcbactam. IMVREL, spenemirelebactam; MEM, meropenem; FEP, cefepime; CAZ, ceflandime; PIT, pperaciintazobactam; LVX, levofloxacn, AMK, amkacn, CST, colistin

% among total isolates
c3838EBR3I8E

P01S4, ECCMID 2023



Activity of Ceftolozane/Tazobactam and

Imipenem/Relebactam Against Clinical Isolates of
Enteroba ales a'wd P. ceruginosa Collected in Greece
and Italy - SMART 2017-2021

Figure 5. Antimicrobial susceptibility of KPC-
positive MBL-negative NME isolates

Figure 4. Estimated carbapenemase rates among NME and P. geruginosa isolates KPC+ NME?
mMBL KPC2 B OXA-48-hke? = GES® -UT = IMVREL = MEM FEP mCAZ
12 EPT =wlVX®* ®mAMK =CST

100
8 80
g X2 n
- B g 60
g 4 so
3 2 = 40
&
30
: m i = »
Greece (1132) Italy (3583) Greece (183) Haly (903) 10
NME P seruginosa 0
Greece (97) ldymT)
Country (total n available for molecular charactenization) ®)
:m u«mmms“mm-n?mmm
* Levofionacn aganst Er anly aval for 2018.2021

lnn.mm

P01S4, ECCMID 2023



Surveillance of AMR in Greece
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U.S.A Urgent Threats

e Carbapenem-resistant Acinetobacter b.
* Candida auris (C. auris)
 Clostridioides difficile (C. difficile)

e Carbapenem-resistant
Enterobacteriaceae (CRE)

* Drug-resistant Neisseria gonorrhoeae

GREECE : Urgent Threats

e Carbapenem & Colistin-resistant
Acinetobacter b.

 Clostridioides difficile (C. difficile)

e Carbapenem & Colistin-resistant
Enterobacteriaceae

e Candida auris

CDC, Antibiotic Resistance Threats in the United States, 2019
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RAPID RISK ASSESSMENT

European Centre for

pneumoniae ST23 carrying carbapenemase and Control
genes in EU/EEA countries Stockholm '2021

17 March 2021

In an urgent inquiry in ECDC's Epidemic Intelligence Information System (EPIS) Antimicrobial Resistance and Healthcare-Associated
Infections (AMR-HAI) platform,

Ireland reported the isolation of hypervirulent Klebsiella pneumoniae (hvKp) ST23, from diagnostic samples and from rectal or
faecal samples collected for the surveillance of carriage of carbapenemase-producing Enterobacterales (CPE) since March 2019
with two distinct geographical clusters as well as sporadic cases

Information on further hvKp ST23 isolates detected in the European Union/European Economic Area (EU/EEA) were either found in
public databases (n=26) or submitted by National Reference Laboratories (NRLs) in reply to a data request to the European
Antimicrobial Resistance Genes Surveillance Network (EURGen-Net) (n=12)

An even higher morbidity and mortality is to be expected if carbapenem-resistant hvKp strains spread in healthcare
settings and affect a vulnerable patient population



RAPID COMMUNICATION

Large increase in bloodstream infections with
carbapenem-resistant Acinefobacter species during the

first 2 years of the COVID-19 pandemic, EU/EEA, 2020
and 2021

Pete Kinross1,* , Carlo Gagliotti2,* , Hanna
Merk', Diamantis Plachouras', Dominique L
Monnet’, Liselotte Diaz Hogberg', EARSNet
Study Group?

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

2. Regional Agency for Health and Social Care of
Emilia-Romagna, Bologna, Italy

3. Members of the EARS-Net Study Group are
listed under Collaborators and at the end of the
article

FIGURE 1

Acinetobacter species bloodstream infections reported by
laboratories that continuously reported data to EARS-Net,
by carbapenem susceptibility testing result and type of
patient ward, EU/EEA, 2017-2021 (n = 16,626)
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FIGURE 2

RAPID COMMUNICATION

Large increase in bloodstream infections with
carbapenem-resistant Acinefobacter species during the

first 2 years of the COVID-19 pandemic, EU/EEA, 2020

and 2021

Bloodstream infections with carbapenem-resistant Acinefobacter species, reported by laboratories that continuously reported
data to EARS-Net, by country group® and year, EU/EEA, 2017-2021 (n = 9,542)

Numberof cases
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Group 2
(3 countries)

2019

2020

2021

Group 3
(12 countries)

The reporting countries were grouped
according to the mean of their crude,
national, annual percentage of
Acinetobacter spp. Resistance to
carbapenems in 2018 and 2019. These
were Group 1 (< 10% carbapenem
resistance in 2018-2019): Austria,
Belgium, Denmark, Estonia, Finland,
Germany, Iceland, Ireland, Luxembourg,
Malta, the Netherlands, Norway and
Sweden; Group 2 (10% to < 50%
carbapenem

resistance in 2018-2019): Czechia,
Portugal, and Slovenia; Group 3 (2 50%
carbapenem resistance in 2018—-2019):
Bulgaria, Croatia, Cyprus,

Greece, Hungary, ltaly, Latvia, Lithuania,
Poland, Romania, Slovakia and Spain.



Antimicrobial resistance
surveillance in Europe

2023

2021 data

«k’@v World Health
\ % ¥ Organization

European Region

1. WHO AMR focal point appointed by 4. National surveillance system for AMR

the ministry of health agency in humans 7. Enrolled in GLASS

5. Submitted data to a regional network
for AMR surveillance, for the year 8. IPC in human healthcare
2021

2. Multisectoral and One Health
collaboration/coordination

6. Participated in a regional EQA 9. Optimising antimicrobial use in
scheme, for the year 2021/2 human health

3. AMR action plan developed
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Antimicrobial resistance
surveillance in Europe

AND CONTROL

1. To enikevtpo tng NOY
kKaBoplotnke amo Ymnpeoieg
Yrioupyelwv Yyelag amnoteAel n
MuwpoBiaki Avtoxn (AMR)

2. MoAvutopeakn Kat Eviaio
Yyeia
Juvepyaoia/IuVTovVIoUOC

3. Avarntuypéva EOvika
oxedla 6paonc AMR

s ucayror European Region

4. EBVIKO ocvoTnHa
erutipnonc AMR otoug
avBpwrouc og KABE ywpa

5. YmoPBAROnkav edopéva oe
neplpEPELAKO SIKTUVO yLa TV
gmutipnon AMR, yLa To €106
2021 ;

6. ZUMMUETELXE OE
nepipepelakd EQA oxEdio,
yla to €toc 2021/2 ;

2023

2021 data

7. ZJUUHETOXN XWPOLC OTO
GLASS *;

8. IPC otnv avOpwrmivn

UyEla ;

9. BeAtiotonoinon tng
XPNRONG AVTLULKPOBLAKWV
o€ avOpwrnivn vyeia

*Global Antimicrobial Resistance and Use Surveillance System (GLASS)



Antimicrobial resistance
surveillance in Europe

2023

2021 data

Table 6 Global tripartite AMR country self-assessment survey (TrACSS). Overall coordination and surveillance of AMR
inthe European Region, 2022
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urveillance Is good...
But the impact-results on AMR are poor
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