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MIRACLE CURE
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1. William Rosen; Viking, New York, NY, USA, 2017

2. Emerging Infectious Diseases ® www.cdc.gov/eid * Vol.

Miracle Cure:

The Creation of Antibiotics and the
Birth of Modern Medicine
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Comparative mortality, 1929-1938.

3. David M. Shlaes, Patricia A. Bradford.. Pathogens and Immunity - Vol3 Nol
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Ta avtipikpoplaka dev sivat amAa gpappaka
(CUYKPLVOMEVA HE AANEC OMADEC )

Avtidaon !

Oavpaotd papuaka ; : ,
IOV £XOUV CWOEL Exouv opwg Xpovika

EKATOMHUPLA TWEG TLEPLOPLOUEVN EKTAON
dpaonc & HAKPOXPOVLIEC
ETUMTWOELCG




1. Npaypatikot Kivduvol amo Avtipikpoplaka

1. Emuttwoelg ano “ofeieg tofikEc—aAAepykeg avtidpaoelg”

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 Kivduvol aro Avtiukpopiaka

1. Emuttwoelc amo “oéeiec apeoec avidpaoeic”

2. Eppeon pakpompoBsoun & suputepa cofapn enintwon:
s Au§avopevn avtiBaktnplakn ovtoxn
v Abénon coBapotntac Aoipwéng
v MNapdtoaon voonAeiog
v  Auénpévoc kivduvocg Bavdtou

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




Baktnpiakn Avroxn = Tlpooappoyn Baktnpiwv

s Y& epLBAANOV TTIOALOPKLOC OTTO OVTLLLLKPOBLAKA PAapLoKaL

s Adpavornondnkav meplocotepec oo 15 StapopeTIKEC KAAOELG avTLBLOTIKWY, TIoU SladEpouv
oTnNV XNUIKA doun, aAAd Ko otn SpAon Toug Evavtl Twv Baktnpiwv

s Toti ot MEpPAOUEVEC OEKAETIEC :

*** YnepekBeon twv avtifrotikwy otnv latpikn, Ktnviatpikn, Newmnovia

s* H SuokoAila £wc ko EAAEWPN VEWV ATOTEAECHATIKWV PAPUAKWV ETILTAXUVAV TOUC pUOUOUC TNC
QVTLOTOONG-AVTOXNG TWV BakTnplwyv



dauloc Kukhoc..  “the Chase and the Race”

Antibiotic deployment
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10eTia (2000-2010)

Meioopevog PuBuég Mapaywyng NEwv AvTifIoTIKwV: To adiE¢odo

Resistant
18 .
bacteria rise
16
14 4
121
10+
3- Active |
Antibiotics
E_ JR—
4.
2.
o | T | B
19831987 1988-1992 1993-1997 1998-2002 2003-2007 2008-2009
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”

OLYWC TEAOG......

Antiblotic deployment Ceftazidime/Avibactam
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Antiblotic resistance observed




Atya Aoyia yia Mnxaviopoug M.A.

Not only...

...but also



g adpavormolouvTal Ta avTLULKPOoPLaKa ;

Antibiotic Targets  Antibiotic Resistance

Cell Wall Fluoroquinolones

f-lactams g _ Aminoglycosides
vancomycin \ I‘:;ﬂ R Tetracyclines
- ;,,f fi-lactams
-~ Macrolides

DNA/RNA Synthesis

o~ > .
Fluoroquinolones - L :“l:‘lu:h“y
Rifamygins y 4 Byp:
: Tetracyclines

Trimetheprim
Sulfonamides

Target Modification
Fluoroquinolones

Folate Synthesis

Trimethoprim Rifamycins
Sulfonamides Vancomycin
Penicilling
Cell Membrane Protein Synthesis Inactivating Enzymes Macrolides
Daptomycin Linezolid f-lactams Aminoglycosides
Tetracyclines Aminoglycosides
Macrolides Macrolides
Aminoglycosides Rifamycing

iScience 24, 102304, April 23, 2021



Mnxaviopoi mou Emig@épouv Avroxn

- Metapolég otn SlamepatoTnTa TG EEWTATNG UEUPPAVNG o s e

O Meiwon nopwwv (opr)
o Ymepékdppaon avtAwwv ekkpong (efflux pumps)

d Tponomoinon ctoxwv dpaong (PBPs)
o MetaBoAéc npwrteivwv
o Napdkapdpn octoxou

JArodounon n anevepyomnoinon tTwv popiwv twv AB
o Mapaywyn B-Aaktapacwyv (LOpOAuon KAR)
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Class A i
 carbapenemases ClassC: ™

_ESBLs
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B- Aaktapaoeg
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| cephalosporinase
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B-lactamases in Enterobacterales

EE— |

Ambler Ambler Ambler Ambler
Class A Class B Class C Class D

Penicillinases

IMP

NDM

e
B shv __MNom

CTX-M

. narrow-spectrum
ESBL

. broad-spectrum
: . carbapenemase

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

Noster et al. Antibiotics 2021, 10, 1140



Kai AAAol... Mnxaviopoi AVToxXng

Outer membrane MDR GN '
Lipopolysaccharide ZUVEUGO’“Oi
Phospholipid Mnxaviocpuwv

avToxNng

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 f-lactamases and efflux pumps; depending on
its target, it may also need to cross the cytoplasmic membrane,
often by energy-dependent uptake.




MpoBAnpa: Iuvduacpol Mnyaviopmv Avioync

= lMapoaywyn B-AaKTOpACWVY

= Meiwon Sdtanepatotntag e€wtatng HepBpavng ( | mopiveg)

=> Mapouacia pnxaviopoL aviAiag amoBoAng ( T efflux pumps)

=>» Tpornonoinon otoxwv Spdcnc (PBPs)

Mpokaleital £tot n ekterapevn avroxn (XDR)




2TNV Tpagn, Tt onUAtveL

MDROs XDROs (eKkteTAMEVNC PDROs (rtavavOekTika)
(moAvavOeKTLKA) avtoxng) + AVBEKTIKA OF GAEC TIC
e AvOsKTLKA o€ >3 * AVOeKTIKA O€ OAEC TLC OUADEC OMAOEC OVTLBLOTIKWV
OMASEC AVTLBLOTIKWY g‘glLl?;oTtlllzw"’r\T([éEéYCLlN v Mapdyouv NDM
‘/ { ’ ’ \/ 1o
/I‘Iapclxvouv ESBL FOSEOMYCIN til))\\’/cSuazs:); o(?)t)v
Kaw arror v Mapdyouv KPC, MBL, HNXaVLou
UNXQaVLoMOL OXA-48 avtoxng ESBL +
O(VTOXI"]C (loss of v SUVBUaGHOL AUTOV & KPC.+V||V|+...+ loss
porins, efflux loss porins, efflux pumps porins + efflux pump
pumps)
* AEN EXOYN AABEI * EXOYN AABEI * EXOYN AABEI
KAPBATTENEME2 KAPBANENEME2+..... KAPBAMNMENEMEZ +

npoodata COLISTIN +........



discovered

The first case of a
bacterial infection
with resistaonce
caused by MDM-1,
a powerful enzyme
that gives bacteria
resistance to most
antibiotics, is

. discovered. ‘

2008

antibiotic too

use

E coli containing
mer-1 discovered - a
gene resistant to
caolistin, a last-line
antibiotic that,

until recantly, was
considered too toxic

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

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

ToAv-Avtoyn : “

infections |

&71,5689 infections
and 874,541

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

global action

Wiorld Health
Organisation
releases global
action plan on
antimicrobial
resistance.

healthcare-in-Europe.com, 26.06.2019

MR Industry
roadmaop lounched
and signed

by 13 global
pharmaceutical
companies.

33,000 annual

Number of deaths
from drug resistant
infections up to
33.000 each year in
the EUL

490,000 |
uberculosis
WHO estimates
there were WF0,000
new cases of
multi-drug resistant
tuberculosis — only
half of which were
successfully treated.

Superbug gene
blaNDM-1 that

WS e
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 countrias.

[TANAHMIA”

IS3.4 trillion

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

0

10 million predicted
deaths globally
attributable to

AMB — More than all
cancers combined.

AYZOIONEZ MPOBAEWEIZ




“Yimnpn Navonuia ”
Mikpopiakng
MoAu-Avtoyne

NaykoouiomoleLtal
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[NAPEMBAEIX




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.




Massive Humanitarian crises:
Poor sanitary conditions ( earthquakes , wars , poverty etc )

Climate crisis (mega-fires, floods )
Mismanagement of Animals

- Infections from new/emerging pathogens
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MikpoBiakn ToAu-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



[wati epdavidetal n BakTnplakn avioyn;

H cuvexwc¢ kataypadopevn avénon tnc BaKTNPLOKAG AVTOXNC
odeileTal otnv
Katdxpnon Twv avILKpoBLOKWY TApoyovIwy,

ElbkotEPA TWV EVPEOC PACOTOC



Ta Avtipkpoplaka....

T1 TTAYE AGBOG JE TN XPNOIMOTTOINON TOUG;
v YTrEp-XPAON OKOPN KAl VIA TIC I0YEVEIC AOIHWEEIC
m Ta 3/4 Twv voonAguouévwy Aauavouv

avTIBIOTIKA oTa EAANVIKG VOO OKOMEIA

m To 1/2 Twv acOevwv OTN KOIVOTNTA UE TTUPETO

v YTroBepatreuTIKEG OOOEIC

v MakpOXpoVveg BepaTreieg




H Kataoctpodn tnc QuoroAoyiknc XAwpidac ano ta
AvtiBlotika Emitpenel tnv Kuplapyia Maboyovwv
MoAvavBektikwv MikpoBiwv otic Qucioloyikec XAwpideg

(a) (b) (<)

AvtifloTikS

To avtifloTiko
kukhodopsl
oTov
OPYQVIOUO

To avtiBLloTiko

2 To naBoyovo
KataoTpedEeL TN

Duololoyiki : AaVamTUCCETOL
, : duocLohoyikn z
XAwpida xpncrfur] hipiba Ko T[(Ip(!}l&l
yla va guvtnpeitnv Sivovrac oo YEVLKEUHEVN
EVIEPLKI) LOOPPOTILQL rnaBoyévo Ty Aoilpwén
gukapia va Kat
avanapayBbel acBévela

Microbiology: A Clinical Approach (© Garland Science)
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N
% AvOpwrot

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.

remain on meat
from animals. ™ a
When not handled

Spreads resistant

bacteria.

George gets care at a

Et: E?Jﬂﬁd properly, { hospital, nursing home or
e bactena can other inpatient care facility.

spread to humans. * *

F‘E"ﬁLiFE_T or water Resistant germs spread
containing a!nmal feces . directly to other patients or
and drug-resistant bacteria indirectly on unclean hands
is used on food crops. of healthcare providers.
\ * Healthcare Facility
\ ' - Resistant bacteria
Drug-resistant bacteria d spﬁadt;nﬁuther
in the animal feces can : PALIRILS TTDI
== remain on crops and be Fatients « < surfaces within the
. go home. health facili
f‘u‘egetable = eaten. These bacteria ealthcare racility.
‘ . P can remain in the "
human gut.

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



Katavalwon Avtilotikav kat Emtikpatnon AvBekTikwv

Gram-negative
/

Biliary excretion bacilli (GNB)
Anti-anaerobic activity Lactobacilli
Bacteroidetes

Firmicutes

Fig. 2 Antmicrobial induced alterations of the gur microbiota

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



Katavalwon AvtiBlotikav kat MikpoBiakn Avtoyn
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Katavalwon AvtiBlotikav
kat MwkpoPuakn Avtoyn

MNaBoyovo kat Eidoc avtiBrotikov Avbénon
Kivduvou
Evtepofaktnplaka & KapBamnevepeg —Carb-R 15 x
Pseudomonas aer. & Kappomevépec— Carb-R 7 X
Evtepofaktnplaka & Kedpaloomopiveg 6-29 x
— ESBL
Klebsiella pn. & KoAtpukivn— COL-R 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 Avtilotikav kat MikpoBiakn Avtoyn

Antibiotic Use and Antibiotic Resistance Rates for
Methicillin-Resistant S. aureus and Carbapenemase-Producing Klebsiella
Bacteremia Isolates * Datafor2010-2011

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
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Molo¢ mpaypatika euBuveral ;

v" H Baowkn apxn tng Eviaiag
Yyeiag (One-Health) sivat:
AvOpwrol, {wa & mepLBaiAov
elvat ovuvdedepeva &

aAAnAe€apTwpeva .

e H ko KANOIOS N \
XL govov and tnv MAgupd Tng o

latpikig, aAAa Kat ANNOZ ;; GAPMAKO

Ktnviatpilkng & Newmovikng DOPEIZ nolos ;:;

XPELAZETAL CLVETN Kal -. 5 & |

uTEELBLVN XPHON TWV AHMOZIA

AVTLUIKPOBLAKWY Kal ENIAIAZ YFEIAZ

QVTLPILUKNTIKWY oTa {wa Kal
Qutd




Everyone is responsible

Everyone is responsible for addressing this
threat to human health: patients, doctors,
nurses, pharmacists, veterinarians, farmers,
policy makers
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H urtepBoAikn kat n AavBagpevn xpnon
OVTILLIKPOBLOKWY ATIOTEAOUV TOUC KUPLOUC TIAPAYOVTEC

TNG LKPOPLAKNAG AVTOXNG

Moot etvat ot Mevte (5) Aoyot yia va evdiadepBoupe
yla TN PIKpoplaKkn avioyn



1. Ta avBektika Baktnpia poAuvouv tiepirtou 800.000
avBpwmoug etnolwe / EE

ITapa tnv sAadpa psiwon to 2020,
0 aptOpog Twv Aotpnwswv avavetat

210 ypadnua auto amnelkovi{eTal 0 EKTIHWMEVOS aplBpog AotpwEswy amd avOekTIKa
ota avtiplotika Baktipia otnv EE kat otov Evpwmnaiké Owkovopuiko Xwpo (EOX).

2020
BO1517

H peiwaon pmopel va eEnynBel and i ahhayég oTig TpakTikég mapakohobBnang
Kal uyElovopkng mepiBaipng kata tn Siapkea tng mavbnuiag COVID-19
KL amd Ta péTpa TTou eAAGBNoav yia Tov EAeyyo TNE eEamiwaong Tou ol

2016 201 2018 2019 2020

Mnyn: ECDC (Evpwnaike Kévrpo MpéAndng kat EAfyyou Néowv)

JUpdwva pe tov O0ZA,

10 70 % TwV AolUwEEWV
eudavileTal o€ XwWPOUG
UYELOVOULKAG TtepiBaAdng

H pikpoBLakn avtoxn O€tel o
KIVOUVO TLC XELPOUPYLKEG
ENEUPAOCELG, TIG LETAHOOXEVOELG,
TNV evtatikn Oepaneia kat tnv
UYELD TWV ATOUWV HE
e€a0BevnUEVO OLVOCOTIOLNTLKO
ocUOTNMA, OTIWC OL KapKLVoTtaOE(G,
yLOl TOUC OTTOLOUC pLal ATTtAn
Aolpwén pmopel va mpokaAEoEeL
Bavato

To madLd KATW Twv 12 pnvwv Kot
ol EVAALKEG avw twv 70

ETWV £lval Ol TILO EUAAWTEC
OHAOEC

OL avdpeg sival emiong
mavotepo va avamntuéouv
QVOEKTIKEG AOLMWEELC aTto O,TL OL
YUVOLKEC



2. Exkato avBpwrot yavouv kaBnueptva tn {wn TOUC Ao Tn LKpopLakn avioyn

otnv Eupamn to 2020

Ot avOekTIKEC OTA PAPUAKA AOLUWEELC
okoTtwvouv 35.000 avOpwmoug xabs xpovo

210 ypadnua auto amnelkoviCeTal o eKTInwpEeVoS aptBpog Bavatwy otnv EE kat tov
EOX e€auttiag Aotpwiewy amod avBektika ota avtifloTika Baktnpla.

35.813 eival TEpiMoL 0 aptBpog Twy
EMIBATWV MOV Xwpolv
£ 13 kpovadllepomhola

Invn: ECDC

o Amelkovilel, ava mepLoxn, Tou

oPLONO TwV Bavatwv otnv
EE ko otov EOX e€attiog
AOLLWEEWV OTtO AVOEKTIKA
ota avtiflotika BaktipLo
Kota tnv nepiodo 2016-2020
O aplBuoc twv Bavatwv
avéavotav kabe xpovo
petaéL 2016 kat 2019, ue
30.730 Bavatoug to 2016 Ko
38.710 to 2019.

To 2020 o aplOpoC Twv
Bavatwyv HeElwBNnKe oe
35.813. Autoc (35.813) sivan
TLEPLITOV 0 aPLBUOC TWV
enmPatwyv mou xwpouv oe 13
KpouallepomAoLa.



ZTO ypAdpnua auTo ATIEIKOVI(ETAL O EKTIMWHMEVOS AplBuog BavaTtwy TTou armodobnkav

o€ ukpoPBlakn avtoxn ava 100.000 avBpwTroug, ava xwpa, to 2020. . . .
PaBéoypappa tou aplOpou twv Bavatwv

H EAAGSa kat n Itadia eixov ta upnAdtepa mocootd Tou anod68nkav oth HikpoBLaki) avroxn
BvnopéTnTac ava 100.000 avBpwmnoug otnv EE kot otLg
XWPEC Tou EOX

H EAAada Eexwpilel wc n xwpo Ye To
vPnAdtepo nmoocootod Bvnolpotntag, ue 20
Oavatoug ava 100.000 avOpwroug,
akoAouBoupevn amno tnv ItaAia, pe 19
Bavatouc ava 100.000 avBpwroug

H NopBnyia kat ot Katw Xwpeg ival ot
XWPEC LE TO XAUNAOTEPO TTOCOOTA
Bvnowuotntag, pe 2 Bavatoug ava 100.000
avBpwroug

O pé€ooc 6po¢ tn¢ EE gival 6 Bavatol ava
100.000 avBpwroug

Moo Op

P T I

My ECDHC



3. H pikpoPiakn avtoyn umapyetl ota {wa, ata TpodLud, 0Ta Gputd Kat

010 TIEPIBAAAoV

To TapakaTw ypadbnua dEIXVEL TNV KATAVAAWON AVTIHIKPOPBLOKWY ATIO EKTPEDOUEVA
(wa, og oUYKPION ME aUTAV amo avBpwTtous. H xpnon avtifloTikwy o€

Tpodpomapaywylka {wa PEWWVETAL.

B puotton

TpodoTapay Ly LK
{oa

NapoTi n katavaiwon ota {wa LEWVETAL,

n kataypnon eEakohovBei va BETel o kivbuvo Tooo Ta {wa
000 Kal Toug avBpwoug, kabwe ta {wa pmopolv va
petadwoouv avBekTika Baktrpla otov avBpwo £ITE e
Gaueon ETadn £iTE péow TS Tpodiknc aiuaibac.

H katavaAwon
OLVTLRLOTLKWV aIto
avOpwrnoug

glvatl mAéov uPnAdtepn
oTto 0,TL Ao
Tpodonapaywyka {wa

- S
[ 2U

2014 2015 2016 2017 01

[wa)

Mryr: ECDC, EFSA, EMA (2021)

PAUULKO SLAYPOUA TTOU ATTELKOVIZEL
TNV KATAVAAWON AVTLULKPOPLOKWY o
ektpedopeva {wa, o cLYKPLON HE
auTAV oo avbpwToud.

H xprion avtiplotikwy o€
Tpodomapaywylkd {wa LelwOnKe amno
154,7 mg S6paoTtikol avTLULKpoBLakou
ocuotatikoL ava kg Bropalag to 2014
o€ 104,8 mg 10 2018, evw n xpnon
otov avbpwro avéndnke, amnod

125,3 mg to 2014 o€ 131,7 to 2018.
NoapotL n katavaAlwon ota {wa
HELWVETAL, N Kataxpnon e§oakoAouOel
va O€teL o€ Kivéuvo tooo ta {wa 000
KoL Toug avlpwroug, kabwc ta {wa
UTTOPOUV VO LETASWOOUV aVOEKTIKA
Baktpla otov AvBpwro eite pe
Aapeon enadn elte HEOW TNG TPOPLKAC
aAuvoidac



4. H pikpoBlakn avtoyn BAQTITEL TNV OlKOVOpLa

MeyaAutepn HIKPOBLOKN avTOXH ONHALVEL LEYAAUTEPO OVTIKTUTIO OTO TtayKOopLo AEN

Baon avadopac
AEN

LEVAPLO JE ¥apnhn
‘K uikpofiakn avroxn

of féva aoedolo osvaplo,

LE ¥ nAn WikpoBLak avToxn,

n owovollks emiBapuvan pofAEnEeTal
O LEVTLER, e amwiea 1,1 % Tou

O£ £va analolodofo cevdplo, P ) o
MayKogwow AEM 1o 2050

AR pikpoBuakn avtoxn, To
OLKOVO KD KOOTOC TpoBAETETL
peyaho, pe anwiea 3,8 % tou
naykoagpow AEM to 2050

\‘\-.\‘_‘_______,-?

Zevapilo pE ulindn
2020 2030 2050 , ,
pikpoBuakn avtoxn

Myn: Naykoowa Tpaneda (2017)

" [PAUMULKO SLaypappa Twv SuVNTIKWV
OLKOVOLLKWYV OTTWAELWV TIOU
TLPOKUTITOUV OTtO TOV QVTIKTUTIO TNG
MLKPOBLAKAG VTOXNG OTNV UYELQ TV
epyalopEvwy Kot Twv {wwv, AV dev
avaAndOel amoteAeopatiky Spaon

* ‘Eva aol060€o oevapLo, e XaunAn
LLKPOBLOK aVTOXH, N OLKOVOULKN
ermiBapuvon MpoBAEMETAL CNUAVTIKA, LE
anwAewa 1,1 % touv naykocpov AEM to
2050

* ‘Eva anoolodofo oevaplo, pe vPnin
LLKPOBLOLKH avTOXH, TO OLKOVOULKO
KOOTOG TtPOPBAETETAL LEYAAO, LE
anwAsia 3,8 % tou maykoouwov AEM to
2050



H katamoAEunon TV avBEKTIKWV BaKTNPLLV GUVETIAYETAL CNHAVTIKEG
0QTIAVEG UYELOVOULKNACG TIEPLBaAYNC

1,1 6wo. € stnolwc /EE

o Otav pa Aoipwén v avranokpivetal o avtipikpofLakn Oepaneia npwtng ypappng (n mo
amoTEAEOUATLKA Kal achaAlEoTtepn Beparmeutikn EMIAOYN YL TouG aoBeveic)

o Ol emayyeALATIEG TOU TOPEA TNG LYElag oTpEdovTal o€ aKPLBOTEPEG EVAANAKTIKEG AVGELG, OTIWG PapaKaL
SeUTEPNC Kat TPLTtNG YPO UG (oL TEAEuTALEG SLOOEOLUEG OEPATIEVTIKEG EMUAOYECG)

o Ol emuTAOKEC 1) N peyoAUTepn SLapkela plag acBevelag i oG Beparmeiog analtouv eviote peyaAltepn
SLAPKELO TTAPOLLOVIIG OTO VOOOKOMELO, LLE TO AVTLOTOLYO KOOTOC



5. H avtoyn ota avtiplotika uotatng AUong auEaverat ouveywe He
amoteAeopa EAAEWYN duvatotntag Bepamelag

@ rpwtng ypapprc @ Seutepng ypappric @ tpitng ypappri * 210 ypadnua auto
areKovileTal OtL N pIKpoPLakn
el avToxH oTa AVTLBLOTIKA
&eUTEPNG KO TPiTNG YpAUUG,
TO oTtola Xpnotpomnolovvtal
otav ta PaktnpLla eivol
QVOEKTIKA OTA KOLWVA
avtiBLotika, eivat upnAn Ko
TiPOPAEMETAL VO CUVEXIOEL VOl
QUEAVETOL OTLC XWPEC TNG
EE/tou EOX
* Edav dev avaAndbei
50 amoteAeopatiky dpaon, n
HIKpOBLakn avtoxn Oa
TIPOKAAEGEL GNMAVTLKA
0 : UYELOVOMLKI KOlL OLKOVOMLKNA
+ ; > erBapuvon cUUPWVA PE TOUC
—— €L01KOUG
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Antibiotic resistance — EUROPE
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. d h
eatns

% . o

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
resistance
Tuberculosis

Last-line antibiotics

HIV'{AIDS 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.




Antibiotic Resistance

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

Diabetes
1.5 Million

PROJECTED DEATH COUNT
Road Accidents ~ Other g
0.30 Million

1.2 Million

AMR
10 Million

= A 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
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[ Third-generation cephalosporin-resistant Echerichin coli and Klebsiefla pneumonine®,
aminoglycoside-resistant and fluoroquinolone-resistant Acinetobacter spp*, and
Pseudomonas aeruginosa® resistant to at least three antimicrobial groups
(] Carbapenem-resistant or colistin-resistant £ coli, K pnevmoniae, Acinetobacter spp, and P aerugingsa
O Meticillin-resistant Staphylococous ourews
B Vancomycin-resistant Enterococcus foecalis and Enterococors faecium
Il Fenicillin-resistant and combined penicillin and macrolide-resistant Streptococors pnevmaonie
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DALYs per 100 000 population

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

analysis.
Alessandro Cassini, et al.

www.thelancet.com/infection Vol 19 January 2019



HEALTH UNION:
Identifying top 3 priority health threats

Cross-

HERA, together with the Member States, identifies on an annual basis three specific high impact health

b Order threats to ensure preparedness and response, in particular by addressing possible gaps in the availability and
accessibility of medical countermeasures (MCMs).

th reats Top 3 serious cross-border threats:

o Pathogens with high pandemic potential, notably due to:

rapid transmission mode;
likelihood to reach a sensitive population, for example persons with minimal
pre-existing immunity;
their high potential to cause high morbidity and mortality
This largely includes respiratory RNA viral families.

Chemical, biclogical, radiclogical and nuclear (CBRN) threats
originating from accidental or deliberate release.

For chemical threats, substances identified based on:
likelihood to occur;

potential impact on human health, resulting in death, temporary incapacitation or permanent
harm, regardless of their origin or their method of production.

Radiological and nuclear threats identified based on
likelihood of their occurrence in various scenarios, e.q. resulting from an incident/accident, or their

use in a deliberate release.

Biological threats, with pandemic potential identified on the basis of
especially the threat potential due to a deliberate or accidental release.

Antimicrobial resistance, which pose one of the greatest risk to human health, with
antibacterial resistance alone causing an annual estimate of 1.27 million deaths globally.




[Tooo peyaho eivat to tpopAnpa tng MikpoBlakng
Avtoxng (M.A) ;

Ertitripnon kat kataypadn



Amotutiwon Tn¢ MikpoBlakncg Avioyxnc
M.A. atnv
EE & EANada



Escherichia coli percentage of invasive isolates resistant to carbapenems, WHO
European Region, 2024
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Klebsiella pn percentage of invasive isolates resistant to carbapenems, WHO
European Region, 2024
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Pseudomonas aer percentage of invasive isolates resistant to carbapenems, WHO
European Region, 2024
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Acinetobacter b. percentage of invasive isolates resistant to carbapenems, WHO
European Region, 2024
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Arotumwon tnc MikpoPlakng Avtoyxnc
nepav tng EE



Acinetobacter b. percentage of invasive isolates resistant to carbapenems, WHO
European Region, 2021
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> KaramoAéunan tn¢ MikpoBlakng
AVTOYNG...



‘Ekdoon ouotaong tou YupBouliou EE louviog 2023

IOYNIOZ 2023 : ZupBouUAwo EE e€€dwoe ocvotaon e tnv omola
eTlLOLWKETAL N evioxuon tn¢ dpaonc tng EE yia tnv katanoAEpunon
TNC MKPOBLAKAC AVTOXNG OTOUC TOMELC TNC avBpwTilvng LYELAC, TNC
vyeloc Twv lwwv Kat Tou TtepLBarlovtoc

2tn ovotaon vloBeteital n mpoogyyion «Mia Eviaia Yyeia» ocov
adopd TN HIKpoBLlokn avioxn, LE BAon TO YEYOVOC OTL N UYELD TWV
avOpwnwv, Twv {wwv Kot Tou rteptBailovtog cuvudaivetat
APPNKTA KoL OTL N MLKPORBLAKN avToXN UITOPEL VAL OVTIMETWTTLOTEL
HOVO HECW KOWWYV NMIPOOCTIOOELWV KOl GTOUC TPELC TOUELCG




“Aev Eyouue TNV MOAUTEAELQ VA atyVOOOULE TN
davatneopa anetAn mou eykuuovouyv yla tnv avipwrivn
UYELO Ol AVIEKTIKOL OTO (PAPUAKA ULKPOOPYAVIOUOL

H katamoAeunon tnc utkpoBLaknc avtoxrnc aroteAel Baotkn
ipotepaLoTnTa ¢ Zoundiknc Mpoedpiac kat ...

H onueptvn ouotoon mopexeL otic Ywpec tnc EE ta epyaleia
yla tnv napakoAoudnon Kot tn HEIWOoN TNE KATAVAAWONC
avtiutkpoBlakwyv ovotwy ”

Jakob Forssmed,
Ynoupyog Kowwwvikwv YroBgoswv kat Anpootac Yyeiag tng Zoundiog

Evpwnaiko ZupfoldAlo
== | ZupPBolio tne Evpwnaiknc 'Evwonc




Mevte (5 ) Zuykekpeva Metpa tne EE

. 2UYKEKPLUEVOL OTOYOL yLOL TN LELWON TNE XPNONGS AVTILULKPOBLAKWY ouoLlwV £wg to 2030,
oupneplAapBavopévne TnS LElwWoNC TNC CUVOALKAC KATAVAAWONC AVTLBLOTIKWY Ao Tov avOpwto Kata
20 % Kol TNC MelwoNnC TwWV CUVOALKWY TTWANCEWV AVTLULKPOBLAKWY ouoLlwv otnVv EE ou xpnolpomnotovuvtol
yla ektpedopeva {wa Kat udatokaAALEpYeLEG katd 50 %

. Evioxuon twv €Bvikwv oxedilwv dpAacng yLa tnv UAOTIOINON OUTWV TWV CTOXWV Kal TV mapokoAoudnon
NG XPRONG AVTLBLOTIKWY o€ €OVIKO eTtimedo, HeTaél AAAWV e SelKTEC yLa TNV a&loAdynon tng mpoodou

. KaAUtepn emutipnon tng HIKPOBLAKAC AVTOXAG KOl TG KATAVAAWGCNG OVTILULKPOBLAKWY OUCLWYV O€ OAQ T
enimeda, cUUTEPLAQUBAVOLEVWY TWV VOCOKOMELWV KOL TWV EYKATAOTACEWV HaKpOoxpoviag teplbaAPng

. NpoonaBelec BeAtiwong TNG vyeiag Kat tnG KaAng dtafiwong twv {wwv Tov XPnoLomoLlouvtat yLo tThv
nopoywyn tPodipwy pe okomo tn peiwon ¢ e€anmAwonc AoLLwdwV VOowV otnv Ktnvotpodia

. EvawcOntomoinon tov KowouU Kot TwWV EMAYYEARATIWY TTOU £pyAlovTal OTOV TOUEA TNC AvOpwWTLVNG LYELOC
KOLL TNC KTNVLOTPLKNG, LETAEL AAAWVY LE TNV KATAPTLON TWV EMAYYEAUOTLWY TOU TOMEQ TNE UYELOC KOl LLE
EKOTPATELEC ETUKOLVWVLIOC




KupLeg puBpLoTikeg Spacelg tng EE yLa TNV avTLPETWLON TG HLKPOBLAKIG AVTOXNG

2003

Tentépppiog 2003 Notpfprog 2003

Kovovigpée yua Tig pooBetsg Odnyia yia v
UAEC TOU yproLponololvToL nupuk?}.ouﬁnun v
0T BLETpOd Twv LWV TWovHowY KoL Twy
. . {WOVOTOYOVLY TR pOYOVTWY
(omoyopelEel oplopEva

ovriplotiea otig Iwotpodec)

Nozufpiog 2013

Anadaon yue Ty

Oxktwppiov 2013 lavoudiplog 2006
) . 2013 , ,
Anodaon OYETKA HE Evapén Loyuog tng
nopakoholBnon kaL Ty goPapic QMo OpELaNC O OAn TV
umofoln skBEoswy oyeTIKa pE BLUTUVOPLOKEL

EE ¢ XpRong

QVTIBLOTIKWY WC

TNV avToyn oTa avTipkpoBlakd QIELNES KOTA TG

uyelag QUENTLKWVY TPy OVTIY

Asképpplog 2018 AskgpPplog 2018

Kavovlopac yua ta

2018

loOviog 2023

KQvovigpoc OYETLKG JUE TNV

Tpaokeun, T SudBeon ot KTNLOTPLKE Ddppaka

v Meiwon twv xpnouonotoVpuevwy AB oTLC uSATOKAANEPYELEG &
ayopd Kol T yprion ekTpedoOpeva {wa
doppakolywy {wotpobuy

v KaAUtepn srutipnon Mikp. Avtoxng Kot katavalwong AB ]




[TOAAA T1POIPAMMATA
[TAPAKOAOYBOH2H2 -
EMITHPHXH2 ®AINOMENQY
M.A.
2E
AIEGNEX / EBNIKO ENMIMEAO
&

ANAAOTE2 NAPEMBAXEIX



Liadikaaia © 2023/2T03(RSP)

AaSpopn Tov eyypdagou : EEEPLTEFE]
Keigeva TToU KOTaTédnkKay : ZuZfTnon :
B9-0258/2023

Keipeva TTOU EYKPIiONKaV
— : MeptrTn 1 louviou 2023 - Bpu&EMAeC
EUP[IJITU.IHD H.ﬂl”ﬂﬂﬂ'u.hlﬂ' ZuvToviguEvn Spdon vid TNV aVTILETWITION TNS MIKpoBIakKic avToXnc

Emtitnpnon Kat tapakoAouBnon tng MikpoBlakng Avtoxng (MA ) kat
TNC KATavalwong avtipikpoplakwv (KA)

«  KaoAel Ta KpATn LEAN VO KAAUYOUV TA UPLOTAUEVA KEVA O€ ETIITIEDO ETIITAPNONG KAl TTApaKoAouBnong Kat
va eEaocdalioouv TNV TTANPOTNTA TWV OEDOUEVWY, CUUTIEPIAAUBAVOUEVWV TWV DEGOUEVWV OE TIPAYUATLKO
YPOVO, KATA TIEPLTITWON

« 'Ewc 10 2030, T000 Yyia tn M.A. 600 Kat yta tnv K.A. o€ 0Aa ta emimneda
( KOLVOTNTO, VOOOKOWUELD, LOVADEC paKkpoypoviag TtepiBaiyncg)

« '0oTe va uTtooTNPLEOUV TN GUVETN XPNON QVTIULKPOBIAK®WY 0TOV TOUEN TNG AVBp®TILVNG UYElag



Tt akpifw¢ eivat n Emitnpnon tng MA.;

H Ertitnpnon tng MA avadepetal 0TI TpooTadeleq
e AviYveEuonc Kal va EAEYXOU TWV LETABOAWY 0TOUC TTANBUCHOUC TwV TTABOYOVWY ULIKPOOPYAVIOUWY
o va ylvel katavontn n duvaptkn tTng eEEAIENC LNYAVIOU®Y TNG AVIOXNE 0TA avTLBLoTIKA &
o va EemepaoaTtel To MPOBANUA:
o Me vea papuaxa
o Mg 0pBeCg TIPAKTIKEG TIPOANYNC LETASOONC

«  AuTO uTTOpEL Va YIVETAL O TTAYKOOULO £TILTIES0, 0 BINTIEPWTIKO £TTLTTED0, AAAQ KOl 0 €BVLKO, KOl TOTILKO
eTILTIEDO0 VOONAEUTNPLWV/SOUWV UYELAC

[ 4 4 4 4 /4
[ati etval avaykala Kat Kplotpn n eitnpnon tng MAA
H emtitnpnon tng MA eivat éva ZwTiKo epYAAElo yla KALVIKOUC Kal TOUC ELOLKOUC 0Tn dNuoota Uyela, yid va
eTIBpaduvouv TNV auEnon Kat TNV ETIKPATNON TNG
o MapEyovtag TNV £ykalpn TPOELSOTOINGN TWV AVASUOUEV®V ATIEIN®V Kal BonBwvTag Toug IBUVOVTEG 0Ta
KEVTPA ATIOPACTEWV VO TIAPEUBOUY, TIPLV VA KALLAKWBEL 0 KIivOUVoC
o KaBodnywvTtag Tn TOALTIKA TNE dNUOOLAC UYELQC KAl TV OXEDIWV TIPOANYNC KAl EAEYXOU TWV AOLUWEEWV

FIATI otic uEpec pag n MikpoBlakn Avtoyn €dika yia ta gram(-) Baktnpla avayvwplleTal oav Yia amo T MEYAAUTEPEG ATIELNEG
TNC Ttaykooplag dnpoaotac vyelag, mpokaiwvtag 1.200.000 BavAToug TTAYKOOUIWE ETNCIWC
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E 1
xample Al IDRN ST QRCSISSSIISNIN | Furopean Centre

Emergence of hypervirulent K/ebsiella for Disease
pneumoniae ST23 carrying carbapenemase Prevention and

genes in EU/EEA countries Control,
17 March 2021 Stockholm, 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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Example 2

RAPID RISK ASSESSMENT

Carbapenem-resistant Enterobacterales —
third update

3 February 2025

Summary

Epidemiological situation
Carbapenem reslstame In Enterubactnrales, such as ﬂeﬁsﬁeﬂammﬁaeand Em‘nﬁnthdamﬁi poses a

munm$ SIFIEE ﬂwe last update of ECDC's rapid risk assessment on carbapenemremsmnt Entembacterales
(CRE) was published in 2019, there have been various signs that the epidemiological situation in the EU/EEA is
continuing to deteriorate. These signs include (a) an increase in the incidence of carbapenem-resistant

K. pneumoniae bloodstream infections in 23 EU Member States due to continued transmission of high-risk
lineages of carbapenem-resistant K. pneumoniae in hospitals; (b) convergence of virulence and resistance in
K. pneumoniae, including healthcare-associated spread of hypervirulent X pneumoniae 5T23 carrying
carbapenemase genes; (c) newly emerging Enterobacterales species carrying carbapenemase genes;

(d) plasmid-mediated spread of carbapenemase genes causing outbreaks within hospitals and across
healﬂ'lr.are net'-wﬂcs and {e] Increasng detectlnn uf lsnlabes {lnciudmg lsulated cases am:l clusl:ers} of high-risk )
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Example 3

Critical Risks and Surveillance Data 2026 ECDC

*Rising Zoonotic Resistance: Salmonella isolates in humans and food-producing animals exhibit
very high resistance to fluoroquinolones (ciprofloxacin)

*The Clinical Pipeline Crisis: The antimicrobial R&D pipeline is shrinking. Large research-based
pharmaceutical companies have reduced late-stage development projects, leaving fewer novel
therapeutics in the arsenal against WHO-designated priority pathogens

*Environmental Transmission: The EU is expanding AMR surveillance into the environment. Revised
Urban Wastewater Treatment Directives establish strict methodology and monitoring
requirements for surface and wastewaters to curb the spread of resistant genes

*Risk assessment guidelines for infectious diseases transmitted on aircraft (RAGIDA) — Ebola
disease update



WHO BPPL 2017

Acinetobacter baumannii,
carbapenem-resistant
Pseudomonas aeruginosa,
carbapenem-resistant
Klebsictla prevmomiae, thind-
generation cephalosporin-resistant
Escherichia coli, third-generation
cephalosporin-resistant
Klebrsiella pnewvnmoniae.
carbapenem-resistant
Enterobacter spp, third-
generation cephalosporin-resistant
Serratia spp, third-generation
cephalosporin-resistant
Proteus spp, third-generation
cephalosporin-resistant
Enterobacter spp.
carbapenem-resistant
Escherichia cofi
carbapenem-resistant
Enterococcus faecium,
MANCOMyCin-resistant
Prowvidencia spp, third-generation
cephalosporin-resistant
Staphylococcus aureus
meticillin-resistant
Citrobacter spp, third-generation
cephalosporin-resistant
Heficobacter pylor.
clanthromycin-resistant
Marganella spp, third-generation
cephalosporin-resistant
Campwobacter spp.
fAuvorogquinolone-resistant
Salmonelia Typhi.
fAvoroquinclone-resistant
Neisseria gonorrhoeoe,
fluoroquinolone-resistant
Streptococous PNewnmoniae,
macrolide-resistant
Non-typhoidal Salmonefia.
Auvoroquinolone-resistant
Neisseria gonorrhoeae, thind-
generation cephalosporin-resistant
Haemophilus influenzae.
ampicillin-resistant
Staphylococcus aureus,
vancomycin-resistant
Shigella spp.
fAvoroquinclone-resistant
Streptococous pnewmmoniae,
penicillin-non-susceptible
Removed [ Added
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Hatim Sati et al. The WHO Bacterial Priority Pathogens List 2024: a prioritisation study to guide research, development, and public
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Klebsiefla pnewvmoniae,
carbapenem-resistant
Escherichia coli, third-generation
cephalosponn-resistant
Acinetobacter bawmmannii,
carbapenem-resistant
Mycobacterivm tuberculosis,
rifamipicin-resistant®
Escherichia coli,
arbapenem-resistant
Klebsiefla pnevmoniae, thind-
generation cephalosporin-resistant
Salmonella Typhi,
fluoroguinolone-resistant
Shigella spp.
fluoroguinokone-resistant
Enterococcus faecivm,
vancomycin-resistant
Pseudomonas aeruginosa,
carbapenem-resistant
Non-typhoidal Salmonetia,
fluoroguinolone-resistant
Enterobacter spp,
carbapenaem-resistant
Neissena gonorrfroeae,
fluvoroquinolone-resistant
Staphyococous avreus
meticillin-resistant
Enterobacter spp, third-generation
cephalosporin-resistant
Citrobacter spp, third-generation
cephalosporin-resistant
Proteus spp. third-generation
cephalospornin-resistant
Serratia spp, third-generation
cephalosponn-resistant
Neisseria gonorriroeae, third-
generation cephalosporin-resistant
Group A streptococci,
macrolide-resistant
Strepltococcus pnewsmoniae,
macrolide-resistant
Haemophilus influenzae,
ampicillin-resistant
Morganella spp, third-generation
cephalosponn-resistant
Group B streptooocci,
penicillin-resistant

Pathogen

Carbapenem-resistant Klebsiella pneurmaniae
3GCR Escherichia cofi

Carbapenem-resistant Acinetobacter baumannii
Rifampicin-resistant Mycobacterium tuberculosis
Carbapenem-resistant Escherichia coli

JGCR Kiebsiella pneumoniae
Fluoroguinolone-resistant Salmonefia Typhi
Fluorogquinolone-resistant Shigella spp
Vancomycin-resistant Enterococcus faecium

Carbapenem-resistant Psevdomonas aeruginosa

Fluorogquinolone-resistant non-typhoidal Salmonella

Carbapenem-resistant Enterobacter spp
Fluoroguinolone-resistant Neissenia gonorrhoeae
Meticillin-resistant Staphylococcus aureus
4GCR Enterobacter spp

IGCR Gitrobacter spp

JGCR Protevs spp

3GCR Serratia spp

3GCR Neisseria gonarrhoeag
Macrolide-resistant group A streptococci
Macrolide-resistant Streptococcus pneumoniae
Ampicillin-resistant Haemophilus influenzae
3GCR Morganella spp

Penicillin-resistant group B streptococci

health strategies against antimicrobial resistance. THE LANCET INF DISEASES, Sept. 2025

Bacterial Priority Pathogens List (BPPL)
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Emuenpnon M.AA. & Apaoelg

AMR Surveillance & Action Plans
International



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

Organization | and understanding of ety -
AR of infection through effective
antimicrobial resistance through

EffECtiVE cummunicatiun' Saﬂltatiﬂﬂ. hYQIEﬂE Bnd iﬂfﬂl:tl[lﬂ
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

human and animal health
research

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




2YZTAZEIZ TNATKOZMIEZ

® NPOAHWH

* Yylewn xepuwv

* Mpoduldgeig emadrg

* MMpoduldgerg EvavtL aepoyevwv EKNONHZH- T T
AoluwEewv(pdoka, andotaon ) EOAPMOIH OIKONO

EuBolacpoi EONIKQN
SXEAIQN MIKQN

APAZH3 MVAMANQN
KTIPIAKEZ
¢ TENIKH ynoaomes- | ANANEQ2H

EKIMAIAEYZH-AAANATH KATASKEYES- 2XEAIQN-
ZYMI'IEPICDOPAZ MAZIKH KAINOTOMEZ

2x0ALKR) KOUAtoUpa EKMAIAEYSH EDAPMOTrE2-
* Mpoypappara Goudwv yio APAZEIZ

EY
*  Kapmnavieg emaypunvnong
e JUVEXNAG LOTPLKN eKMaidevon

e [IPOFPAMMA OPOOAOIKH2

XPHzH2 ANTIBIOTIKQN

MPOZAHWH AOIMQZIONOIQN-KAIN.

DOAPMAKONOIQN & MIKPOBIOAOIQN-

N.E.A. ANOKAEIZTIKA MA:

Eritipnon kat kataypoadry DDDs

EmipeAnTela-MeEPLOPLOUOG-TIPOOTOOLO

ouvtayoypadnong

Enintwon NocokopelaKwV AOLUWEEWY

Ertitipnon MikpoBLakrng Avtoxng—
Apdoeig & NMNapeppaoceig

e EYXEPH2 NPO2BAZzH zE
I'IPOMHG)EIEZ & AIATNQ2zH

Kavoveg Asttoupyiog Noookopeiwy -
Qappakeiwv

0bényieg npog E.Y

Zuotaosls yia AR —Aloteg avaykaiwv AR
E€¢aodaiion SLayVWOTLKIG EPYOOTNPLAKAG
erutnpnong (PCR texvikéQ)




Emwenpnon M.A. & Apaoelg
otnv EANada



EONIKO ZY2THMA
ENITHPHZH2TIATH
MIKPOBIAKH ANTOXH

EKOEZH AEAOMENQN
AEIKTQN

2015-2017

* Hywpa pog dStaBeteL ano ta

vPnAotepa enineda PKPOBLOKAC
ovtoxng otnv Evpwnn

* AuTO adopd KUPpLWC ULt CUYKEKPLUEVN KaTnyopla

LKPOOPYOVIO WV

* To Gram apvnTikad BaktipLoL:

* Acinetobacter b.
* Klebsiella pn.
e Pseudomonas aer.

* Eival kot Ta ouxvOoTEPQ Kall CNUAVTLKOTEPA alitLa

VOGOKOMELOKWV AOLUWEEWV 0T EAANVLKA VOOOKOUEL

* Eva uPnAd mooooTto auTtwy TwV HULKPOOPYOVICHWY

glval OlVOEKTLKA OTLG GNHUOVTILKOTEPEG KATNYOPLEG
SLaBEoiuwy avTLBLoTIKWY OTWE lval oL KoPPATTEVEUEC

r

-AlPINIOZ 2019- pageio Noookouetakwv Notuwéewv kat MikpoBiakrnc Avtoxnc EONIKOE OPFANIEMOE

AHMOEIAZ YTEIAL



EONIKO 2XEAIO APAZH2
NA THN ANTIMETQMNIZH
TH2 MIKPOBIAKH2
ANTOXH2 2THN EAANAAA
2TO MNAAIZIO THZ ENIAIA2
YIEIAZ

2019-2023

* Hywpa pog dStaBeteL ano ta

vPnAotepa enineda PKPOBLOKAC
olvtoxn¢ otnv Evpwnn

* AuTO adopd KUPpLWC ULt CUYKEKPLUEVN KaTnyopla

LKPOOPYOVIO WV

* To Gram apvnTikad BaktipLoL:

* Acinetobacter b.
* Klebsiella pn.
e Pseudomonas aer.

* Eival kot Ta ouxvOoTEPQ Kall CNUAVTLKOTEPA alitLa

VOGOKOMELOKWV AOLUWEEWV 0T EAANVLKA VOOOKOUEL

* Eva uPnAd mooooTto auTtwy TwV HULKPOOPYOVICHWY

glval OlVOEKTLKA OTLG GNHUOVTILKOTEPEG KATNYOPLEG
SLaBEoiuwy avTLBLoTIKWY OTWE lval oL KoPPATTEVEUEC

r

-AlPINIOZ 2019- pageio Noookouetakwv Notuwéewv kat MikpoBiakrnc Avtoxnc EONIKOE OPFANIIMOE

AHMOEIAZ YTEIAL



Surveillance of AMR in Greece
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TI & MOz ENITHPEITAI ;
Acikteg EAEyYou AopEewy

A. Elval aplBuot

* [Mou AVTIMPOOWTEVOUV NMOCOTLKA UL CUYKEKPLUEVN AElTOUpYia- KaTdoTtaon oXeTWOMEVN UE
AOLLWEELC

B. Metpouv

* AMOTEAECUATIKOTNTA KOL TNV MOLOTNTO TWV TPAKTIKWY TIPOANYNC Kal EAEYXOU AOLPLWEEWYV o€
XWPOUC LYEloVOULKAC TtepiBaAne ( Infection Prevention & Control- IPC)

C. Mmopouv va Bonbnoouv
* 2Tn mapoakoAouBnon kol afloAdynon TN anodoonc Twy mpoypappatwy [PC -
* 2TOV EVIOTULOUO KeEVWV edapuoync & meploywv npocg BeAtiwon
* 21N StaocdaAion TNG CUUMOPPWONG LE TA TIPOTUTIA KAL TIC KATEUBUVTAPLEC YPAULES r

EONIKOZ OPTANIZMOZ
AHMOZIAL YTEIAL



TI & MO ENITHPEITAI ;

o Tloc AEIKTH2 EMITHPHZHZ:
ETimtwon BakTnplalpleV amo ToAuavBeKTIKa TtaBoyova aTa ENANVIKA VOTOKOUELD

o 2o¢ AEIKTH2 EMITHPH2HZ:
DuoLKOC BLaYWPLOUOC ATBEVRV LE AOLUWEN/ATIOKIOMO ATIO TIOAUAVBEKTIKOUC ULKPOOPYAVITUOUG

~

(o 3o¢ AEIKTHZ EMITHPH2HY :
MooooTd UIKPOBLOKNC AVTOXNE TWV TNUAVTIKOTEPWY VOOOKOUELIOKWV UIKPOOPYAVIOUWY

o 4o¢ AEIKTHZ EMITHPHXZHZ :
KatavaAwon avTiUlKpoplaKWV TTapayovIwy y

o 90¢ AEIKTHX EMITHPHZHZ:
>NUELAKOG ETILTIOAAOOC VOTOKOMELAKWV AOLLWEEWV & XPNONG AVTLBIOTIKKV

&
o 6o¢ AEIKTHZ EMNITHPH2H: r

EONIKOI OPrANIZIMOZ

SUMMOP®WON 0TNV £GAPUOYN TNC UYLELVAG TWV XEPLOV e



3°¢ AEIKTHX ENITHPHXHZ :

AEIKTH2 MIKPOBIAKH2 ANTOXH



AEIKTHZ ENITHPH2ZHZ MIKPOBIAKHZ ANTOXH2
2HMANTIKOTEPQN NO2ZOKOMEIAKQN MIKPOOPIANIZMQN

Adopad otn cuvexn kataypadn TwV EMLMESWV OVTOXAG TWV ONUOVTLKOTEPWY VOCGOKOUELOKWVY
noaBoyovwy ota avTLBLOTIKA

2xetileTol ApUEOA UE TNV KOTAVAAWGCN TWV aVTLBLOTIKWY Kat TtV opl{oviia SLocmopd Twv
oVOEKTIKWV ot@oyovwV 0TO VOOOKOUELOKO TteEpLBAAAov

Ta TooooTd HUIKpOoBLAKAC avToXN S Kataypadovtal ava i60¢ HLKPOOpYaVLIOHOU Kol ava
OLVTLULKPOBLaKO TtapayovTa cUVOALKA KAOE e€apnvo

Ava €l60C HIKPOOPYOVIOUOU KATAYPADETOL TO TOCOOTO KN EVALOONTWV OTEAEXWV OTLC

ONUOVTLKOTEPEC KOTNYOPLEG SLOOEGLULWVY AVTLULKPOBLOKWY TIOPOLYOVIWVY TTOU XPNOLUOTIOLOUVTOL YL
TNV OVTIMETWTILON AOLUWEEWV ATIO TOL CUYKEKPLUEVA TTABoyova

eva KAAZMA...



AEIKTHZ ENITHPH2ZHZ MIKPOBIAKHZ ANTOXH2

KAAZMA:

AplOpntAG: ApBOC amopovwBEévTwy Hn evaicOntwv oTteAeXwV ava i60¢ LLKPOOPYAVIOHOU OE CGUYKEKPLUEVO
OLVTLULKPOBLOKG TTapayovta
MopovoaoTAG: 2UVOAO EAEYXOEVTWY OTEAEXWV AVA EL60C HLKPOOPYAVLOHOU OTOV CUYKEKPLULEVO TTapAyovTa

AvVTOXN HLKPOOPYQVLGHOU

OE CUYKEKPLUEVO ApLBuoc pn evailoOnTwv oTeEAEXWV

HikpofLoko moapdyovra = X 100/efaupnvo
IJ0volo eAeyXOEvTwY OTEAEXWV

Ztov beiktn oupnepihapPfavovron kot kataypddovral atehexn mov £xouv amopovwBel povo
amo cupokeAepyeieg voonhsuopevwy acBevwy, dnhadn voookopsiakee faktnplanpiee. Ta

deAtia emrnpnong anooteAovtal otov EOAY amd ta voookopeia kdBe £EL pnvec,
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Ot LKPOOPYAVIOHOL TWV OTIOLWV ETILTNPEITAL N AVTOXN TOUC
0Ta BagiKoTEPa avVTIPLOTIKA

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

—

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

Gram (-)



2HMAZIA AEIKTH MIKPOBIAKHZ ANTOXH2

* H kAwikn onpacia tou deiktn emtipnong UIKpoBLakng avtoxng ivat e€aLpeTika PeyaAn

e JUMUBAAAEL oTNV 0PON KOl AITOTEAEGHATLKY EMAOYN EUMELPLKNAG OLVTILULKPOPBLAKAC aAywynG o acOeveic
TIOU TIAOXOUV Oltd EVOOVOGOKOMELOKA AoLpwEn

e [ Tov AOYO QUTO TIPETIEL TOL KALVLIKA THAMOTA TIPETEL VOL EVLEPWVOVTOL TOKTLKA KOlL OE CUCTNLOTLKA
Baon, yla ta EMLONULOAOYLKA SESOUEVA TTOU ETILKPATOUV OTO KALVLKO TUN MO KOIL OTO VOOOKOUELD
VEVIKOTEPQ



N 2YNEAPIAZH ENITPOIMNHZ NO2ZOKOMEIAKQN AOIMQ=EQN OPIAZIOY

1° OEMA: NAPOYZIAZH AEIKTQN NOZOKOMEIAKQN AOIMQ=EQN B° EEAMHNOY 2025

SEIELE 1%, Emintwon Baktnplotpuiwy ord noAvavOektikd nadoyova
MEQ@: 29 11,46 1° ACIN 37,5%
KAINIKA TMHMATA: 29 0,62 1° KLEBSIELLA 46,9%
2YNOAO: 58 AEIKTHZ M.A. =

1,18 vs 1,17 (A" EZAM
2025)



Not Only But

also

Eritnpouvtat kat Mnyaviepol MikpoBlakng Avioync

Not only...

...but also



Eritnpouvtat kat Mnxaviepol MikpoBlakng Avioync

NMivakag 4 a. Zuvolo oteAeywv pe Toug akolovBoug pnyavicpoug avroxng (No)* - B EEAMHNO 2017

Mnxaviopog Avtoxng ESBL KPC VIM KPC+VIM NDM

Escherichia coli 110 0 0 0 0

Proteus mirabilis 1

—

[Kfebsieﬂa pneumoniae

Enterobacter aerogenes,

=]
=4
]
-
[=]
—
a
=)
<]
a
%
s

cloacae
Pseudomonas

aeruginosa

Not only...

.but also



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 Candidozyma auris

CDC, Antibiotic Resistance Threats in the United States, 2019



Antimicrobial resistance

g’@v World Health surveillance in Europe
W& Organization

2023

2021 data

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
2021

2. Multisectoral and One Health

collaboration/coordination 8. IPC in human healthcare

6. Participated in a regional EQA
scheme, for the year 2021/2

9. Optimising antimicrobial use in

3. AMR action plan developed human health




V"’@v World Health
W&$4Y Organization

Antimicrobial resistance

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

2. NoAvutopeakn kat Eviaia
Yyeia
Juvepyaoia/IuVTovVIoUOC

3. Avarntuypéva EOvika
oxedla 6paonc AMR

European Region

4. EOVIKO ocvoTtnUa
erutpnong AMR otoug
avBpwrnoug o KABe ywpa

5. Yo aAAovtou 6edopéva o€
neplpEPELAKO SIKTUVO yLa TV
gmutipnon AMR, yla kaBe £€tog
2021

6. ZULLHETOXN XWPOLG OE
nepipepelakd EQA oxEdio,
ylo To KABe £t0C

surveillance in Europe

2023

2021 data

7. ZJUUHETOXN XWPOLC OTO
GLASS *

8. IPC otnv avOpwrmivn

Uyeila

9. BeAtiotonoinon tng
XPNONC AVTLULKPOBLAKWV
o€ avOpwrvn vyeia

*Global Antimicrobial Resistance and Use Surveillance System (GLASS)



Table 6 Global tripartite AMR country self-assessment survey (TrACSS). Overall coordination and surveillance of AMR
in the European Region, 2022

Antimicrobial resistance
surveillance in Europe

2023

2021 data

for AMR surveillance, for the year

the ministry of health agency
2021

collaboration/coordination
scheme, for the year z021/2

in humans
human health

=
z
3
=
E
g
=
=
2
=

2. Multisectoral and One Health

3. AMR action plan developed

4. National surveillance system for AMR
5. Submitted data to a regional network
6. Participated in a regional EQA

8. IPCin human healthcare

9. Optimising antimicrobial use in

7. Enrolled in GLASS

.Elcellenl .‘Fes . Excellent .Tes . Excellent . Excellent

.Nn .'u'enl good .an’ln .'u'ew good .Nu .Nn .Ho .'u'enl good .'u'er\l good

Colour code Good Progress Good Good Good

Wrair [ M Fair M i

| [ M roor Weoor Mroor
EU/EEA
Austria [ [ | [ | [ | | [
Belgium | | | | | | | | [
Bulgaria ND [ | [ | [ | [ | [ | [ | | [
Croatia [ | [ | [ | [ | | [ | [ | |
Cyprus [ | [ | [ | [ | [ | [ | [ | [
Czechia [ | [ | [ | [ | | [ | [ | [
Denmark | | | | | | | | |
Estonia [ | [ | || | | | | |
Finland | | | | [ | [ | u
France [ | [ | [ | | | | [ | | |
Germany | | | [ | I | || || |
Greece | | | | | | [ | |
Hungary ' —-—--——"-—/—."-/'_'.-"N’-'E-’.'-"h—-~J
Iceland [ | [ | [ | [ | | [ |
Ireland [ | [ | | | | | |
Italy [ | [ | [ | [ | [ | [ | | |




Table 2. Total consumption (community and hospital sectors combined) of antibacterials for systemic use

(ATC group J01), EU/EEA countries, 2019-2023 (expressed as DDD per 1 000 inhabitants per day)

Progress towards 2030 target™

KatavaAwon AR

1 4
J€ KOwoTNTA KOl " Change  Recommended rarget
(%) 2019- reduction (%) 2023 2030
Noo / ol 2023 2019-2030
Austria 11.6 68 8.8 105 11.3 11.3 11.2
A S Belgum 214 167 174 205 20.6 20.6 17.5
Bulgaria 207 227 244 257 263 26.3 17.0
, Croatia 18.8 157 182 202 21.2 21.2 17.1
Awadopetikn Cyprus 30.1 289 25.0 335 N/A 22.0
KOUAtOl')pa Czechia 169 134 137 171 18.1 18.1 15.4
Denmark 15.3 14.3 144 152 16.2 16.2 13.9
d Estonia 11.8 10.5 101 124 127 12.7 11.4
— Finland 147 11.9 11.3 125 13.3
France 251 20.3 21.5 243 24.1 24,1 18.3
e iz 3 i3 3 14 =
‘ I Greece® 341 28.1 235 329 285 28.5 24.9
Hungary 19.4 11.2 110 19.4 14.2 14.2 13.1
Iceland 19.3 16.5 16.8 1B.6 185 18.5 N/A
Treland 228 186 17.8 23.1 22.4 22.4 16.6
Taly 217 184 17.5 21.9 23.1 23.1 17.8
Latvia 13.9 119 116 149 149 14.9 12.6
Lithuania 16.3 14.2 141 185 18.7 18.7 14.6
Luxembourg® 211 161 159 19.1 20.2 20.2 17.3
Malta 20,7 16.6 15.8 24.0 22.9 22,9 17.0
Netherlands 95 85 83 91 96 9.6 9.2
Norway 149 139 140 153 155 15.5 N/ A
Poland 236 185 202 236 232 23.2 17.3
Portugal 19.3 15.2 153 188 19.7 19.7 17.6
Romania 258 252 257 27.6 27.4 27.4 18.8
Slovakia 193 144 16.0 208 20.1 20.1 17.6
Slovenia 13.0 10.2 102 124 13.4 13.4 11.8
Progress towards EU target:
Increasa derreass
| B . ] ]
>0 158 to 108G to 5% to 1% to -18& to 586 to -1il8& to -15% to Target
= =2 0% =108 = 5hG -5l =-10% -1 5%, =-208%, reached
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Surveillance is goo

But the impact-results on AMR are poor



Surveillance is good..
But the impact-results on AMR are poor..

Needed:

v" Proper Antibiotic Use
v" Prover Implementation of universal IPC instructions
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