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Miracle Cure:

The Creation of Antibiotics and the
Birth of Modern Medicine
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Ta avTyukpoplaka dev lval arha GpapuaKa
(CUYKPIVOUEVA LE AAANEC OMADEC )
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-
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1. Mpaypatikol KivSuvol aro AvTiukpoplaka

1. Emumttwoelg 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 Kivouvol aro AvTiikpoBlaka

1. Emuttwoelc amo “oéeiec apeoec avidpaoeic”

2. Eppeon pakpompoBsoun & suputepa cofapn enintwon:
(" % Au€avopevn BaKTnPLOKK OVTOXH R
v Abénon coBapotntac Aoipwéng
v Mapdtoaon voonAeiog

v  Auénpévoc kivduvoc Bavdtou

\_

¢ Auénuéva K6otn
¢ Enava-voonAeieg
¢ Avaykn yla Lotplki mapakoAovOnon cuyvotepn




Baktnpiakn Avroxn = Tlpooappoyn Baktnpiwv

s Ye mepLParov moAlopkiag amo avrtipikpofLoka dappaka

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

s Toti ot MEpAOUEVEC OEKAETIEC :

*** Ynep€kBeon twv avtifrotikwy otnv latpikn, Ktnviatpikn, Nlewnovia

s* H SuokoAila £€wc ko EAAEWPN VEWV AMOTEAECHATIKWVY PAPUAKWV ETILTAXUVAV TOUC pUOUOUC TNC
avtiotaonc-avtoxng tTwv Baktnpiwv



dauloc KUKAOC...  “the Chase and the Race”

Antibiotic deployment
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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”

OLYWG TEAOG......

Antibiotic deployment Ceftazidime/Avibactam
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discovered

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

\discovercd. J

2008

7

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.

ToAu-Avtoxn :

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 a result of drug-
resistant infections.

healthcare-in-Europe.com, 26.06.2019

launched

MR Industry
roadmap launched
and signed

by 13 global
pharmaceutical
companies.

)
tuberculosis |

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

[TANAHMIA”

\-ﬁ‘. '.'-‘I'.I. "|"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.

3

IS3.% trillion
all in GDP

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

0

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.




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

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

- Infections from new/emerging pathogens




Mikpoptakr TioAu-Avtoyr: Erurmmacec ow [EpBaA\ov

65%

increase

Only 8 large RED
based and generic
pharma companies
set limits on
antibiotic in their
wastewater

Experts are expecting
a 65% increase in
drug concentration
in water by 2050

high
concentration
in wastewater

S ¢
‘j k‘f
‘ o2
In some places in India
concentrations of antibiotics

found in treated wastewater were
higher than the concentration \
you find in the blood of patients
being treated with antibiotics.

v

different

2/3

Antibiotics have
been found in
two thirds of the

world’s rivers &

healthcare-in-Europe.com, 26.06.2019

Europe’s second largest

different antibiotics

antibiotics

river the Danube was found
to be polluted with seven

2/3

leak increase

The amount of pharmaceutical
effluents leaking into Europe’s
waterways is estimated to
increase by two thirds
before 2050

Christian Baars carrieslwater and sediment of
a sample taken from a sewer. This particular
sample turned out to contain high levels of
the antibiotic moxifloxacin
PHOENIX/NDR/Elena Kuch

i



MikpoBLakn TtoAu-AvTtoyn

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
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EUROPE
__Gram()

Escherichia
coli

Klebslella
pneumoniae

Pseudomonas
aeruginosa

| Acinetobacter
species

Antimicrobial group/agent

Third-generation cephalosporin
(cefotaxime/ceftriaxone/ceftazidime) resistance
Carbapenem (imipenem/meropenem) resistance
Fluoroquinolone
(ciprofloxacin/levofloxacin/ofloxacin) resistance
Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistance®
Combined resistance to third-generation
cephalosporins, fluoroguinolones, and
aminoglycosides®

Third-generation cephalosporin
(cefotaxime/ceftriaxone/ceftazidime) resistance
Carbapenem (imipenem/meropenem) resistance
Fluoroquinolone
(ciprofloxacin/levofloxacin/ofloxacin) resistance
Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistance®
Combined resistance to third-generation
cephalosporins, fluoroguinolones, and
aminoglycosides®

Piperacillin-tazobactam resistance

Ceftazidime resistance

Carbapenem (imipenem/meropenem) resistance
Fluoroguinolone (ciprofloxacin/levofloxacin)
resistance

Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistance’
Combined resistance to =3 antimicrobial groups
(among piperacillin-tazobactam, ceftazidime,
carbapenems, fluoroquinolones and
aminoglycosides)’

Carbapenem (imipenem/meropenem) resistance
Fluoroquinolone (ciprofloxacin/levofloxacin)

racictanrca

2019
(baseline
year)

Aminopenicillin (amoxicillin/ampicillin) resistance

10.74

7.48

5.07

4.46

1.77

1.55

1.73

2.02

1.20

1.20

2.45

2.63

2.77
7.24

4.69

4.14

1.64
1.42
1.65

1.74

0.62

0.75

3.32
3.45

0.08

5.17

2.54

7.46 7.65
5.01 5.11
4.47 4.52
1.78 1.99
1.54 1.69
1.82 1.99
1.82 1.94
0.72 0.69
0.93 1.02
4.76 3.22
4.92 3.33

23.89

12.64

26.25

0.12

14.00

5.76

2.89

2023

28.42

0.14
15.70

6.59

3.36

9.25
3.97
8.83

5.96

5.26

2.00
1.72
2.01

1.94

0.79

1.05

2.98
3.02

CHANGE

2019-
pliyk

e

2023

9/ )¢

+21.6

+14.8




EUROPE

faecium

Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistances 238 307 4.37 2.92 2.66 +11.8
Combined resistance to carbapenems,
o Feestance to € e 2.20 2.93 4.17 2.74 2.55 +159
Staphyloc . 36 4.41 4.72 4.64 ;
Penicillin non-wild-type 4/ 0.51 0.63 0./6 +5.
Macrolide
Streptococcus | (azithromycin/clarithromycin/erythromycin) 0.92 0.51 0.53 0.74 0.96 +4.3
pneumoniae | resistance
Combined penicillin non-wild-type and
e P s 0.41 0.24 0.28 0.34 0.43 +4.9
Enterococcus |, S
eros High-level gentamicin resistance 2.25 2.59 2.98 2.50 2.36 +4.9
EErococcus  vancomycin resistance  (V/RE) 1.85 2.09 2.57 2.47 2.30 +24.3
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Greece
| Gram ()

E. coli

K. pneumonioe

P. aeruginosa

Acinetobacter
species

Aminopenicillin (amoxicillin/ampicillin) resistance

Third-generation cephalosporin (cefotaxime /ceftriaxone/ceftazidime) resistance

Carbapenem (imipenem/meropenem) resistance

Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance

Aminoglycoside (gentamicin/netilmicin/tobramycin) resistan ce’

Combined resistance to third-generation cephalosporins, fluoroguinolones, and aminoglycosides®
Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance

Carbapenem (imipenem/meropenem) resistance

Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance

Aminoglycoside (gentamicin/netilmicin/tobramycin) resistance®

Combined resistance to third-generation cephalosporins, fluoroquinolones, and aminoglycosides®
Piperacillin-tazobactam resistance

Ceftazidime resistance

Carbapenem (imipenem/meropenem) resistance

Fluoroquinolone (ciprofloxacin/levofloxacin) resistance

Aminoglycoside (gentamicin/netilmicin/tobramycin) resistance®

Combined resistance to 23 antimicrobial groups (among piperacillin-tazobactam, ceftazidime,
carbapenems, fluoroguinolones and aminoglycosides)®

Carbapenem (imipenem/meropenem) resistance

Fluoroguinolone (ciprofloxacin/levofloxacin) resistance

Aminoglycoside (gentamicin/netilmicin/tobramycin) resistance”

Combined resistance to carbapenems, fluoroauinolones and aminoglvcosides®

B.31M
2.58#
0.144#
4.308
1.86#
1.15#%
14.78#
13.05#
14.92#
12.27#
11.69#
.73
3.87#
4.95#
4.734
4.308

2.44M8

12.98i#
12.984%
12,344
12.27#

7.81%N4

0.09#
5.754#
3.27#
1.83#
16.824
14.96#
16.794
13.624
12.544
2.99M4
3.23M
4,204
4,454
2,674

180"

21774
21.714
20.434
20.184

7.4204
3.524#
0.18#
5.51#
2.994
1.904

25.374

23.30#

25.284

21.56#

20.984

4,174
3.704
4.28#
4,594

2.744

2.68"4

29.77#
29.704
25.86H
25.71#

7.637
399
0.26
6.49
3.27
1.72

19.55

18.02

15.67

16.99

16.49
5.94
5.28
5.99
6.03

3.43~

3.47»

20.36
20.43
18.88
18.71

12.89~
5.61
0.1
9.93
5.32
2.89
2218
21.44
23.53
19.53
18.17
9.31
9.15
9.76
9.46
5.99

5.83~

21.18
21.03
19.39
19.15

National Public Health Organization, Central Public Health Laboratory, https://eody.gov.gr/en/ University of West Attica, Department of Public
Health Policy, School of Public Health, https://php.uniwa.gr/en/homepage/
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+104.3
+117.4
+192.9
+130.9
+186.0
+151.3
+50.1
+54.3
+57.7
+59.2
+55.4
+241.0
+136.4
+97.2
+100.0
+39.3

+138.9

+63.2
+52.0
+57.1
+56.1




Greece

[ 5. qureus visa asof | SEOF S 4% 651 HL
Penicillin non-wild-type® ND | ND  ND | 019 03"  NA | NA

5. pneumonice  Macrolide (azithromycin/clarithromycin/erythromycin) resistance ND | ND  ND | 021 0 027 | NA | NA
Combined penicillin non-wild-type and resistance to macrolides® ND | ND  ND | 006" 0140 NA | NA

E. faecalis High-level gentamicin resistance 0.2 | 090 = 1094 128 113 -] +56.9

E. faecium Vancomycin resistance  (VRE ) 3946 | 578 8708 | 795 1048 4 | 41660




[ati epgavidetal n faktnplakn avtoyn;

H cuvexwc¢ kataypadopevn avénon tnc BaktneLaKn tvtoxng
odeileTal otnv
Kataxpnon twv avilpikpoBLakwy mapoyoviwy,

EldkotEPA TWV EVPEOC PAGHLOTOC



Ta AvTiyuKpoBiaka...

T1 TTAYE AGBOG PE TN XPNOIMOTTOINCN TOUG;
v YTrEp-XPAOTN OKOPN KAl VIA TIC I0YEVEIC AOIHWEEIC
m Ta 3/4 Twv voonAguopévwy Aaupdavouv

AVTIBIOTIKG OTA EAANVIKA VOCOKOMEIO

m To 1/2 Twv acOevwy oTN KOIVOTNTA LIE TTUPETO

v YmroBepatreuTIKEG OOOEIC

v MakpOXpOVEG OepaTreieg




H Kataotpodn tng Pucioloyikng XAwpidag ano ta
AvtiBlotika Emtpénel tnv Kuplapyia MNaBoyovwv
MoAvavOektikwv MikpoBiwv otic Quoroloyikec XAwpideg

(a) (b) (c)

AvtiBloTtiko

To avtiflotikd
KUukAodopsi
oTov
OpYyQvVIGUO

To avtiBlotiko

: To maBoyoévo
. KataotpedeL T g
Quoioloyikry : avantUooeTalL
oIS o duocroloyikn >
XAwpida xpnosun Awplbe Kol napa'vet
yla va cuvtnpei tnv sivovtag oto YEVIKEUHEVN
EVTEPLKN LOOppoOTTia raBoyévo TV Aoipwén
suKatpia va Ko
avarapayOsi acBévela

Microbiology: A Clinical Approach (© Garland Science;



Katavahwon AvTiBlotikewv kat Eriikparnon AvBekTikwv

Y, Gram-negative
Biliary excretion SR Con)
Anti-anaerobic activity Lactobacilli
Bacteroidetes

Firmicutes

Fig. 2 Antimicrobial induced alterations of the gut microbiota

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



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. d
l bacteria. George gets care at a

When not handled

(t)t: cgolé:d properly, hospital, nursing home or
€ Dactenia can other inpatient care facility.

spread to humans. + *

Fertili.ze.r or water Resistant germs spread
containing ap1mal 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 FApeIs. e surfaces within the
5 i go home. healthcare facili
Vegetable Farm eaten. These bacteria < ty.
‘ [ L can remain in the
human gut.

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

AvOpwmnot



W

H umepfoluwr xprion f n kataypnon
avTIBLOTIKWY EMITAYUVEL TNV {

avanmruén avBEKTKOmTac.

Ta Paxtipia oto nepdddov (my. emavw ot duta ) propel
; v ekTiBevToLoE avTifuotied (my. amd Adpata). AuTo propel .
L va EmTayUveLTtnv avamuen avBeknkomTas oE auta Tt .. .. e

wkpopua, ta onola propet apydtepava efamwdodvorone
avBpwmoue i ta {ua.

' Ouywatpoi 8a mpénetva Ouktnviatpot Ba npénet
' ouvrayoypadoiv pévo To va guvtayoypadoiv
' kardMnAo avtflotiké Hovo To Kat@AAnAo
| otavautd xpeldletaLkat avtiflotikd otav autd
| OTIC OWOTEC SOOELS KATd XPELGTETAL KALOTLC
| tn BepaneiaTou CWOTEC SO0ELS KATA TN
I avBpwnou. Bepaneiatwv {wwv.
! 3 ue e
; ==
- IRE 72 =0
O x0progkivbuvogva Axoun katav Sev Ta unepavBekTkad
; HoAuvBei kaveic ue appwotaivel kdBe popéag HukpoPLa ata fwa )
' UnEPavBEKTIKG KpOBLo EvOCUREPVOEKTIXOD W‘OD?Ug va petadobouv
: QnaVTd o€ HOVASES 4 5 oTOV AVBP WO HECW TWV
. UVELOVOMLKIC Hkpopiou, To pupdpio TpodijwV Lwikig
’ BaA efanAwveTatkalyiverat RPO"J\EWHC Kawva pag
: Reparas- o Siabedopévo RNIROUN s
g APPWOTHOOULE.
Ta vooOKOUELaKA N "
andBAnta pnopeiva ' Tq TEPLTTWHATA TWV
poAUvouv to neptfaiiov ; {wwv propei eniongva
E avTiBlotikd. ' nepExouv Baktipla kat
va katainfouvoto
nepPardov i oe tpodig
; k TOU KATAVAAWVOULE.
; J S |
i
1
I



Katavahwon Avtilotikwv kot MikpoBakn Avtoyn
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Katavaiwon AvTiBLotikwv
kat MikpoPlakn Avtoxn

MNaBoyovo kat Eidoc avtiBrotikov Avbénon
Kivéuvou
Evtepofaktnplaka & KapBamnevepeg —Carb-R 15 x
Pseudomonas aer. & Kappomevépec— Carb-R 7 X
Evtepofaktnplaka & Kedpaloomopiveg 6-29 x
— ESBL
Klebsiella pn. & KoAyuukivn— 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



KatavaAwon AvTiBlotikawv kat MikpoBakn 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



[Motoc suBuveta :

IATPOZ ;

Zuvtayoypadei
&

ZUMBOUAEVEL pE
KPLTAPLO QLLLUVTLKO

®APMAKOMOIOZ ; AZOENHZ ;
Edoappdlel navia to \ )
No6po; | NapanAnpogopnpevog |
Kputipto Avtiiwon ....n KaAn f
EBOALO.... TO KOKO

ETLOLYYEAMLOLTLKO ;



[olog TIPAYLATIKA EUBUVET ;

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

aAAnAe€apTwpeva ™SS o ﬁ

P H kot KANOIO: N ‘ '\
XL HOVOV arto TNV TAELPA TNG "

latpikig, aAAd Kat AMNOLS; OAPMAKO |

Ktnviatpilkng & Newmovikng (0]0]:d3 ) ‘ noloz ;;

XPELAZETAL CUVETH Kal | 5 & "

LTtELOBLVN XPNON TWV AHMOZIA

AVTLULKPOBLAKWY Kal | ENIAIAZ YFEIAZ

QVTLPHUKNTIKWY 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

o N ~»
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H urtepBoAkn ka n AavOaopéEvn xpnon
OLVTLULKPOBLOKWYV ATtOTEAOUV TOUC KUPLOUC TTOLPOLYOVTEC

TNC MLKPOBLAKAC OVTOXNG

Mevte (5) Aoyot ya va eviiadpepBOULE YIa TN LUKPOPLaKT
avToxn



1. Ta avBekTika Baktnpta poAuvouv Trepitiou 800.000
avBpwroug etnotwg / EE

ITapa tnv sAappa peiwon to 2020,
0 aptiuoc Twv Aotpuwswv avéavetat

210 ypadnua autod amelkovileTal 0 EKTIHWHEVOS apLBUOS AOIHWEEWY aTd avOEKTIKA
ota avtiflotika Baktnpta otnv EE kat otov Evpwnaiko Owkovoutko Xwpo (EOX).

2020
801517

H peiwon pmopel va eEnynBei amo Tig al\ayEg OTIG TIPAKTIKES TTapakoAouBnong
Kat UYELOVOUIKNIG TIEPIBaAYNG kata tn Sidpkeia Tng tavdnuiag COVID-19
Kat amno Ta pETpa Tov eEAGBnoav yia Tov EAeyxo TnS EATAWGNS Tou 1ov

2U1H

nyn: ECDC (Evpwnaixo Kévipo NpoAnng xat EAéyxov Noowv)

JUpdwva pe tov O0ZA,

10 70 % TwV AolUwEEWV
eudavileTal o€ XwPOUg
UYELOVOULKAG TtepiBaAdng

H pikpofLakn avtoxn O€tel o
KIVOUVO TLC XELPOUPYLKEG
ENEUPAOCELG, TIG LETAHOOXEVOELG,
TNV evtatikn Oepaneia kat tnv
UYELD TWV ATOUWV HE
e€a0BevnUEVO VOO OTIOLNTLKO
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
rmBavotepo va avamntuéouv
AVOEKTIKEG AOLMWEELC aTto O,TL OL
YUValiKkeg



2. Exaro avBpwrtol Xavouv kKaBnpepva T ¢wr Toug aro T HIKPOBLaKN avToyn
otnv Eupwrm 1o 2020

Ot avBexTIKEG oTa Ppappaka AotpweLg o AmEelkovilel, avd TepLloyry, Tou
okoTtwvouv 35.000 avOpwmoug xabs xpovo apPLOUS TWV BAVETWY GTNV
EE ko otov EOX e€attiog
AOLLWEEWV OTtO AVOEKTIKA
ota avtiBlotika BaktipLa
Kota tnv nepiodo 2016-2020
o O aplBuoc twv Bavatwv
avéavotav Kabe xpovo
petaL 2016 kat 2019, ue
30.730 Bavatoug to 2016 Ko
erBaxa oo ropot 38.710 to0 2019.
°F 18 pasatepemion o To 2020 o aplBuoc Twv
Bavatwyv pHelwBdnKe oe
35.813. Autoc (35.813) eivan
TLEPLITOV 0 aPLBUOC TWV
enmPatwy mou xwpouv oe 13
KpouallepomAoLa.

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

Invn: ECDC



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 Itaia eixav ta vPnAdtepa nocootd Tou anod68nkav oth HikpoBLaki) avroxn
BvnowpétnTac ava 100.000 avBpwmnoug otnv EE kot otLg
XWPEC Tou EOX

H EAAada Eexwpilel wc n xwpo Ye To
vPnAoTEPO MOCOOTO BvnoluoTnTag, He 20
Oavatoug ava 100.000 avOpwroug,
akoAouBoupevn amno tnv ItaAia, pe 19
Bavatouc ava 100.000 avBpwroug

H NopBnyla kat ot Katw Xwpeg eivat 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 ukpoPiakn avtoyn uttapyet ota wa, oTa TpodLa, oTa GUTA Kol

o0 TiEpBA\OV

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 OO
avOpwrnoug

glvai A€ov vPnAotepn
oo 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
QUTAV Ao avOpwTouC.

H xpnon avtiBlotikwyv oe
Tpodomapaywylkd {wa LelwOnKe amno
154,7 mg Spactikol avTLULkpoBLlakou
ocuotatikoL ava kg Bropalag to 2014
o€ 104,8 mg 10 2018, evw n xpnon
otov avBpwro auvéndnke, amod

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 avOpwroug, kabwc ta {wa
UTTOPOUV VO LETASWOOUV aVOEKTIKA
Baktripla otov avOpwro eite pe
apeon enadn elte HEOW TNG TPOPLKAG
aAuvoidac



4. H pukpopilakn avtoyrn BAGTTTEL TNV oKovopLa

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

Of £va analclobofo oevaplo, Le ) 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

My Naykoouwa Tpanela (2017)

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

* ‘Eva atol060€o oevaplo, e XapnAn
LLKPOBLOK aVTOXH, N OLKOVOULKN
ermiBapuvon MpoBAEMETAL CNUAVTIKA, LE
anwAewa 1,1 % tov naykocopov AEM to
2050

* ‘Eva anoiotodofo oevaplo, pe uPnin
LLKPORBLOKI) avTOXH, TO OLKOVOULKO
KOOTOG TtPOPBAETETAL LEYAAO, LE
anwAsia 3,8 % tou maykoouwov AEMN to
2050



H KaTamoAEUNoN TwV avBEKTIKWV BAKTNPLWY GUVETIAYETAL ONMAVTLIKEG
SATIAVES UYELOVOLLKNG TeeplBaAng

1,1 6wo. € stnolwc /EE

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

o Ol emayyeALATIEG TOU TOPEA TNG LYEiag oTpEPovTal o€ aKPLBOTEPEG EVAAANAKTIKEG AUCELG, OTIWG PApOKaL
6eUTEPNC Kat TPLTtNG YPO UG (oL TEAEuTaleG SLaOEOLEG OEPATIEVTIKEG ETMUAOYECG)

o Ol emumAOKEC 1) N peyoAUTtepn SLapkela plag acBevelag i oG Beparmeiog anattouv eviote peyaAltepn
SLAPKELO TTAPOLLOVIIG OTO VOOOKOMELO, LLE TO AVTLOTOLYO KOOTOC



5. Havtoyn ota avtiplotika uotatng AUoNC auEAVETaL GUVEXWC LIE
artoteAeoa ENAEWPN duvarotnrac Bepareiag

@ rpwtng ypapprc @ Seutepng ypappric @ tpitng ypappri * 210 ypadnua auto
areKovileTal OtL N pIKpoPLakn
OLVTOXH oTa AVTLBLOTIKA
&eUtePN(G Kou TPiTNG YpapUAg,
TO oTtola Xpnotpomnolovvtal
otav ta PaktnpLla eivol
aVOEKTLKA OTO KOLWVA
avtiBLotika, eivat upnAn Ko
TiPOPAEMETAL VO CUVEXIOEL val
QUEAVETOL OTLC XWPEC TNG
EE/tou EOX

* Edv dev avaAndbel

50 amoteAeopatikn Spaon, N

HIKpoBLakn avtoxn Oa
POKAAECEL ONAVTLKA
0 : UYELOVOMLKI KOlL OLKOVOMLKNA
+ ’ S erBdapuvon oUWV PE TOUC
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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. d h
eaths

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

EUROPE

airplanes.
Influenza
Antibiotic SRR,
resistance 2
x "& Tuberculosis

2558
SRR

Last-line antibiotics

H|V/A'DS 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

TIRRRN

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

Diabetes
1.5 Million

PROJECTED DEATH COUNT
Road Accidents  Other Fa“{“”*
1.2 Million 0.30 Million
| AMR
10 Million

" — 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






Figure 5. Estimations of the burden of infections with antibiotic-resistant bacteria presented as
attributable deaths per 100 000 population by country*, EU/EEA, 2020
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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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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.




> KararoAgpnon tne MikpoBlakng AVToxne:

> 'Ekdoon ouotaonc Tou ZupBouliou EE
louvioc 2023



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

>Tn cvotaon vloBeteital n mpoogyylon «Mia Eviaia Yyeia» ooov
adopad TN HIKpoBLokn avioxn, LE BAon TO YEYOVOC OTL N UYELa TWV
avOpwnwv, Twv {wwv Kat Tou teptBailovtog cuvudaivetat
APPNKTA KoL OTL N ULKPORBLAKN avToXN UITOPEL VAL OVTIMETWTTILOTEL
MOVO HECW KOWWYV NMPOOCTIOLOELWV KOl GTOUC TPELC TOUELCG




“ Aev Eyouue TNV MOAUTEAELQ V& atyVOCOULUE TN
davatneopa anetAn ou eykuuovouyv yla tnv avipwrivn
UYELO Ol AVIEKTIKOL OTO (PAPUAKA ULKPOOPYAVIOUOI

H katamoAeunon tnc utkpoBlaknc avtoxrnc aroteAel Baotkn
tpoteEpaLOTNTA TNC Zoundiknc Mpoegdpiac kat ...

H onueptvn ouotoon mopeXEL oTLC YwpPeC tnc EE ta epyaleia
yla tnv napakoAoudnon Kot tn HEIWOoN TNE KATAVAAWONC
avtiutkpoBlakwyv ovotwy ”

Jakob Forssmed,
Ynoupyog Kowwwvikwv YrnoBgoswv kat Anpootac Yyeiag tng Zoundiog

Evpwnaiko ZupfoldAlo
ZupBovAo Tng Evpwnaikng Evwong




Mevte (5) Zuykekpiueva Metpa tne EE

2UYKEKPLLEVOL OTOXOL yLaL TN KELWON TG XPNONG OVTLULKPOBLAKWY 0UGLWwV £wG To 2030, cupmeptAapavopéEvng
NG HElwONG TNG CUVOALKAC KatavaAwaong avtiBlotikwy amno tov avlpwrmo katd 20 % kol Tng LeEiwong Twv
OUVOALKWV TIWANCEWV avTLULKpoBLlakwy ouclwv otnv EE mou xpnotuomnoloUvtal yia ektpedopeva {wa Kot
voatokaAALEpYELEC KaTa 50 %

Evioxuon twv eBvikwv oxediwv §paong yLo tnv UAoOTIolNoN AUTWV TWV OTOXWV KoL TV ItaeakoAolOnon tng
XPRoNG avtiBLOTIKWV o< €BVIKO eTtimedo, petall aAAwv pe deikteg yla tnv aéloAoynon tng npoodou

KaAUtepn emitipnon tTng MKPoBLAKAG AVTOXAG KOl TNG KOTOVAAWONG AVTLHLKPOBLOKWY OUCLWV O OO TAL
enineda, cupunePAAUPAVOUEVWY TWV VOOOKOUELWV KOl TWV EYKOTACTACEWV HOKpOXPOvLaC TepiBaAPng

MpoomndBelec BeAtiwong Tng Vyeiag kot TS KaAnS dtaBiwonc twv {wwv mov XpnoLomnotouvtol yia tTnv
napoywyn Tpodipwv e oKomo tn Helwon tng e€AmAwonc AolLwdwV VOowWV oTnV Ktnvotpodia

EvaitoOntomnoinon tTov KowouU Kot TWV EMAYYEAROTLWV TTOU £pYA{OVTaL OTOV TOMEN TNE avBpwTLVNG UYELAC KAl TNG
KTNVLIATPLKAG, LETAEL AAAWV UE TNV KATAPTLON TWV EMAYYEALOTIWY TOU TOUEQ TNC UYELOC KOl LE EKOTPATELEC
ETUKOWVWVLOG




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' Melwon Twv XpnolHomoloUeVWY AB 0TI USATOKAANEPYELEC &
ayopd Kol T yprion ekTpedopeva lwa
doppakolywy {wotpobuy

v KaAUtepn srutipnon Mikp. Avtoxng Kot katavalwong AB ]




[TOAAA IMPOIPAMMATA
[MAPAKOAOYOH2H2 -
ENMITHPH2H2 AINOMENOY
MA.
2E
AIEGNEZ / EONIKO ETIMNEAO
&

ANAAOIE2 NAPEMBAXEL2




Liadikaaia © 2023/2T03(RSP)

AaSpopn Tov eyypdagou : EEEPLTEFE]

Keigeva TToU KOTaTédnkKay : ZuZfTnon :
B9-0258/2023

Keipeva TTOU EYKPIiONKaV
e : MeptrTn 1 louviou 2023 - Bpu&EMAeC
EUpwnﬂlKO KOWOBOUAIO ZuvToviguEvn Spdon vid TNV aVTILETWITION TNS MIKpoBIakKic avToXnc

Ertitnpnon kat apakoAouBnon tng MikpoBiakng Avroxng (MA ) kat
TNC KAatavaAl®wonc avrigikpoplakwv (KA)

«  KaAel Ta KpaTtn KEAN VO KAAUYOUYV TA UPLOTALEVA KEVA O€ ETILITIESO ETITAPNONG KAl TTapakoAoubnong Kat
va eEaocdalloouv TRV TANPOTNTA TWV OESOUEVWV, CUUTIEPIAAUBAVOLEVKV TWV BEGOUEVWV OE TIPAYUATLKO
XPOVO, KATA TIEPLTITWON

+ 'Ew¢ to 2030, T000 yia Th M.A. 000 Kat yta Tnv K.A. o€ 6Aa ta emineda

( KoLvOTNTA, VOOOKOWELD, LOVASEC pakpoypoviag Ttepl8aidnc)
* 'oTe va UTooTNPLEOUV TN GUVETH XPNON QVTILIKPOBLAK®WY OTOV TOMEN TNG AvBPWTILVNC VYELAG



Tv akpBw¢ eival n Eritnpnon tng Mikpoplakng Avtoxng (M.A) ;

H Ertitnpnon tng MA avadEpetal 0TI TIPOOTIABELEG

« AviXveuong Kat va eAEYYOU TWV HETABOAWV 0TOUG TANBUGHOUG TWV TTABOYOVMYV [LLKPOOPYAVIO LWV
o va yilvel Katavontn n duvapkn tng eEEAENG LNYXAVIOU®Y TNG AVTOXNG 0TA avTIBLOTIKA &
o va EeTepaoTel TO TTPOBANUA PE VEQ PApLAKA | 0PBEC TLPAKTIKEG TLPOANYNG

 AuTO pTtopEl va YiveETal 0E TTAYKOOO ETTITIESO, O€ BINTIELPWTIKO £TIITTESO, AAAA Kal 0 €BVIKO, Kal
TOTIKO ETILTTESO VOONAEUTNPLWV/SOUWV UYELQC

[lati elval avaykala Kat Kplopn n emenpnon tng MA ;

H emitnpnon tng MA sivat éva wTIKO epyaleio yia KALVIKOUG Kal ToUG £L51KoUG 0Th dnpoota vyeia, yia
va eTBpaduvouy TNV au&non Kal TNV ETKPATNON TNC
o Mapgyovtag TNV €yKaipn TPOESOTOINON TWV AVASUOUEVWYV ATEIAWY Kal BonBwvVTag Toug
LBUVOVTEG 0TA KEVTPA ATOPATERV VA TTAPEUBOUY, TIPLV VA KALLAKWOEL 0 KIVOUVOC
o KaBodnywvTac Tn TOALTIKNA TNE SNUOCLAC UYELQC KAl TWV OXEDIV TTPOANYNC Kat EAEYXOV TWV
Aol Eewv

FIATI oTiC HEPEG HAC N MleoBlaKn Avtoyn £1dika -y ta gram(-) Baktnpla avayvwplleTal oav o amno Tie

MEYAAUTEPEC ATIEIAEG TNC TTAYKOTHLIAE Onpoaiac vyelac, tpokalwvrac 1.200.000 BavaTtoug TTayKOOUIWE ETNTIRCG
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Example 1

RAPID RISK ASSESSMENT

Emergence of hypervirulent K/ebsiella
pneumoniae ST23 carrying carbapenemase

genes in EU/EEA countries
17 March 2021

European Centre
for Disease
Prevention and

Control,
Stockholm, 2021

Infections (AMR-HAI) platform,

with two distinct geographical clusters as well as sporadic cases

Antimicrobial Resistance Genes Surveillance Network (EURGen-Net) (n=12)

settings and affect a vulnerable patient population

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

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

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

An even higher morbidity and mortality is to be expected if carbapenem-resistant hvKp strains spread in healthcare
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Example 2

RAPID RISK ASSESSMENT

Carbapenem-resistant Enterobacterales —
third update

3 February 2025

Summary

Epidemiological situation

Carbapenem resistance in Enterobacterales, such as Kilebsiella pneumoniae and Escherichia col, poses a
nificant threat to pati and healthcare s in Eu n Union/Eu Economic Area (EU/EEA
countries. Since the last update of ECDC's rapid risk assessment on carbapenem-resistant Enterobacterales
(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 K. pneumoniae ST23 carrying
carbapenemase genes; (c) newly emerging Enterobacterales species carrying carbapenemase genes;
(d) plasmid-mediated spread of carbapenemase genes causing outbreaks within hospitals and across
healthcare networks, and (e) increasing detection of isolates (including isolated cases and clusters) of high-risk J
arry aperne V d MNSK eal e Co U o

13 16 o Aot (e V

HETIES

LOI |J CalDap




> EmmpnonMA &  Apaocelg
AMR Surveillance &  Action Plans



World Health
Organization

| ACG ‘ Interagency Coordination Group on
Antimicrobial Resistance

World Health
Organization

GLASS-AMR

Antimicrobial Resistance surveillance

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

Global guidance

Spedadlist area guidance

Action plans for:

High-income countries

Upper-middle-income
countries

Low- and
lowwer-middle-income
countries

WHO Global Action Plan on
AMR (2016)
https:fawnw whodint s
publications fifite m/
Q7ES241509763

1ACG "No time to wait’
recommendation (2019}
https Haanaewhodint s
docsfdefault-sourceS
documents/no-time-to-
wait-securing-the-
future-from-drug-
resistaont-infections-en.
pdf

Fleming fund 2018-2022
research and
development areas
hittps Shaan.
flermingfund.orgfabout-
usfinvest ment-areas/

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

GLASS surveillance
objectives
https wwew whodnt S
initintives/glass

Jessica Mitchell et al. JAC 2022

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

A European One Health
Action Plan against
Antimicrobial Resistance
(AMR) (2017)
https:fec.europa.ew
healthfsystermn/ffiles/
2020-01/amr_2017_
action-plan_0.pdf

I Highlights from the UK ILMR
rategy

https:&
rmicrobiologysodety.orgl
blogfighlights-from-
the-uk-amr-strategy.
htrml

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

UK 5 Year Action Plan for
Antimicrobial Resisbanoe
2019-2024
v g o .u k)

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: Mational Plan to
Confront Antibiotic
Resistance (2019-2021)

Usa: Mational Action Plan
for Combating
Antibiotic-Re sistant
Bacteria (2015)

Mational 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 National Antimicrobial
Resistance Action Plan
(2015)

India: Mational Action Plan
an Antimicrabial
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: Mational Action Plan
on Prevention and
Containment of
Antimicrobial Resistance
(201 7-2022)

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




%2 World Health | Objective 1: Improve awareness | | hjective 3: Reduce the incidence

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

effective communication' Sanltatlﬁn. hyg'ene and lnfECtIOH
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




IYITAZEIZ MATKOIMIEZ
e NMNPOrPAMMA OPOOAOTIKHZ

® NPOAHWH XPHZHZ ANTIBIOTIKQN
Yylewn Xeplwv *  MPOZAHWH AOIMQZIONOIQN-KAIN.

*  NpoduAatelg emadnc ®APMAKOMNOIOQN & MIKPOBIOAOIQN-
* MMpoduldseig Evavtl aepoyevwv EKMONHZH- () N.E.A. ANOKAEIZTIKA TA:
Aolpwéewv(pdoka, andotaon ) EOAPMOIH OIKONO E““"IP'IG'I' Ko KaTaVPad?f'l bDDs
«  EpuBolacpol EONIKQN . EmusAntslg-nsptoptouoq-npoowota
M I KQ N ouvtayoypadnong
ZX EAlQ N *  Enimtwon Noookopelakwv Aolpwéswv
APASHS AATTANON * Emunpnon MkpoBLakng Avtoxng—
Apdoeig & NMNapeppaoceig -
KTIPIAKE2
o FENIKH EKNAIAEYZH- Wirsivepmiy o \INTIS"0 o EYXEPHS NPOZBASH 3E
AANATH ZYMNEPIOOPAZ KATASKEYES- 2XEAIQN-
Yo KOUATOdRG Vol [vivssiyl  NPOMHOEIEE & AIATNQZH
’ ; Kavoveg Aettoupyioag Noookopeiwy -
Mpoypappata cnovdwv yia E.Y EKAAIAEYSH EDAPMOFEZ2- Dopuareioy

Kapmnavieg emaypunvnong

) ! ! APA2EI2 +  08nyieg mpog EY
ZUVEXNG LOTPLKA EKTtaideuon .

Zuotaoelg yla AB —Aloteg avaykaiwv AR
E€aodaAlion SLayvwoTiKNG EPYAOTNPLOKAG
erutipnong (PCR TeXVLIKEQ)




EONIKO 2XEAIO APAZH2
NA THN ANTIMETQMNIZH
TH2 MIKPOBIAKH2
ANTOXHzZz 2THN EANAAA
2TO MNAAIZIO THZ ENIAIA2
YIEIA2

2019-2023

 Hywpa pog dtaBeteL ano ta

vPnAotepa enineda PKPOBLOKAC
olvTtoxn¢ otnv Evpwnn

*  AuTO adopd KUpLwC ULt CUYKEKPLUEVN KaTnyopla

LKPOOPYOVIO WV

* To Gram apvnTkad BaktipLoL:

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

* Eival kot Ta ouxvOotEPQ Kall CNUAVTLKOTEPA alitia

VOGOKOMELOKWV AOLUWEEWV 0T EAANVLKA VOOOKOUEL

* Eva uPnAd mooooTto aUuTwy TwV HULIKPOOPYOVICHWY

glval OlVOEKTLKA OTLG GNHUOVTLKOTEPEG KATNYOPLEG
SLaBEoipwy avtiBLloTikwy OTwE ival oL KopBATTEVEUEC

r

-AlPINIOS 2019- papeio Noookouetakwv Notuwéewv kat MikpoBiakrng Avtoxnc EONIKOE OPFANIEMOE

AHMOZIAZ YTEIAZ



Surveillance of AMR in Greece

» - » » D . - - e be frams e o 22 betwoem S - Fa » and B -
EONIKOZ OPTrANIZMOZ
AHMOIJIIAZ YTEIAZ
KENTPIKO EPTrAITH™MO
AHMOZIIAZ YT EIA2
1\ yown
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Aeaserobes - b oeh -
\_1\\',1-“!"11:!:-
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3 Medical Data Mining Mo . o 2 . . b . . g .
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(in Greek)
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TI KAIT1Q2 EMITHPEITAI ;
Asikteg EAeyyou NotuwEswy

A. Eival aplBuot

* [Mou avIMPOooWNEVOUV MOCOTLKA IO CUYKEKPLULEVN AELlTOUpYLa- KATAOTAON OXETWOMEVN UE
AOLLWEELG

B. Metpouv

* AMOTEAECOUATLKOTNTA KOL TNV MOLOTNTA TWV TIPAKTIKWY TPoAnPnc kat eAeyxou AowEEwWV O
XWPOoUC yslovokig epiBaAdng ( Infection Prevention & Control- IPC)

C. Mmopouv va BonBrnoouv
* 2tn napakoAoBnon kol afloAdynon tnc anodoonc Twv mpoypappdatwy IPC &
* JTOV EVIOTILOMO KEVWV edapuoync & meploxwv npoc BeAtiwon
* 21N StacpAAilon TNG CURUOPPWONG LE TA TTPOTUTIA KAL TLC KATEVBUVTNPLEC VPOUUEC r

EONIKOZ OPTANIZMOZ
AHMOZIAZ YTEIAZ



TI KAI T1Q2 EMITHPEITALI ;

o loc AEIKTH2 EMITHPHZH2:
ETintwon BakTtnplalpieyv amo mToAuavBekTika TtaBoyova ota EAANVIKA VOOOKOMEL

o 20¢ AEIKTH2 ENITHPH2Hz:
DuoIkoC SLaywPLoLOG ATBEVAV ME AOIMWEN/ATIOKIOUO ATIO TTOAUAVBEKTIKOUG LKPOOPYAVIOHOUG

o 3o¢ AEIKTHZ ENITHPHZHL :
MocooTta LLKPOBLAKNG AVTOXNG TWV CNUAVTIKOTEPWY VOTOKOUELAKWY LIKPOOPYAVIO LWV

o 4o¢ AEIKTHZ ENMITHPHZHZ :
KatavaAwon avtipikpoplakoy apayoviwy

o 90¢ AEIKTHXz ENITHPHZH2:
YNUELOKOC ETILTIONAOLLOC VOTOKOMELAKWY AOILWEEWV & XPNONC AVTIBLOTIKWY

o
o 60¢ AEIKTHz EMITHPHZHz2: r

EONIKOZ OPrANIZIMOZ

SUppOpd@on 0TV EGAPUOYN TNG UYLELVIAC TWV XEPLLV ot



3°¢ AEIKTH2 EMITHPH2RH2 :
AEIKTH: MIKPOBIAKH: ANTOXHX



AEIKTHZ ENITHPH2ZHZ MIKPOBIAKHZ ANTOXH2
2HMANTIKOTEPQN NO2ZOKOMEIAKQN MIKPOOPIANIZMQN

Adopa otn cuvexn Katoaypodn TWV EMMESWV AVTOXNG TWV ONUAVTIKOTEPWY VOOOKOMELOKWY TTABoyovwy ota
QVTLBLOTLKA

ZXETL{ETOL AUEOA LLE TNV KATAVAAWON TWV OVTLBLOTIKWV Kol TV opl{ovTia SLaomopd Twv aVOEKTIKWV
no@oyovwv 0To VOOOKOUELOKO TEPLBAANOV

Ta mooooTA HKpOoBLaKknC avToxng kataypadovtal ava ei60¢ HLKPOOPYOVLOHOU Kol AVA OLVTLLLKPOBLOKO
TLoLPAYyoVTO CUVOALKA KAOE e€dnvo

Ava £(60¢ HKpoopyavIopoU KAaTaypAdETAL TO TOCOOTO M EVALCONTWY OTEAEXWV OTLC ONUOVTILKOTEPEC
KOLTNYOPLEG SLOOECLUWV AVTLHLKPOBLOKWVY TTAPOLYOVTWYV TTOU XPNOLUOTIOLOUVTAL VL0 TNV OVTLUETWTILON
AOLLWEEWV ATIO TOL CUYKEKPLUEVA TTalBoyova

éva KAAZMA...



AEIKTHZ ENITHPHZHZ MIKPOBIAKHZ ANTOXH2

KAAZMA:

ApLOpntAG: AplBOC amopovwBEévTwy Hn evaiocOnTtwv oTteAeXwV ava i60¢ LLKPOOPYAVIOHOU OE GUYKEKPLUEVO
OLVTLULKPOBLOKG TTapayovTa
MopovoaoTAG: 2UVOAO EAEYXOEVTWY OTEAEXWV AVA ELO0C HLKPOOPYAVLOUOU GTOV GUYKEKPLHEVO TTAPAYyOVTa

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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N

N

Ol JALKPOOPYAVIOUOL TWV OTIOLWV ETILTNPELTAL N AVTOYN TOUC
oTa BACIKOTEPA AVTIPLOTIKA

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

—

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

Gram (-)



2HMA|A AEIKTH MIKPOBIAKH2 ANTOXHX

* 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 TTAOXOUV Oltd EVOOVOCGOKOMELAKA AoiwEn

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



Atya Aoyla yia Mnyaviopoug MA.

Not only...

...but also



Mg adpavortolouvTal Ta avTILKPORLOKA ;

Antibiotic Targets

Cell Wall

prlactams
Vancomycin \ /_;?

DNA/RNA Synthesis < 7

Fluoroquinolones .~

Rifamycins
a4

Folate Synthesis
Trimethoprim
Sulfonamides

Protein Synthesis
Linezolid
Tetracyclines
Macrolides
Aminoglycosides

Cell Membrane
Daptomycin

Antibiotic Resistance

Indctivating Enzymes
p-lactams
Aminoglycosides
Macrolides
Rifamycins

Efflux
Fluoroquinolones

G Aminoglycosides
Tetracyclines

fi-lactams
Macrolides
Immunity

& Bypass
Tetracyclines
Trimethoprim
Sulfonamides

Target Modification
Fluoroquinolones
Rifamycins
Vancomycin
Penicilling
Macrolides
Aminoglycosides

iScience 24, 102304, April 23, 2021



Mnxaviopoi mou Emipépouv Avroxn

J Atodounon N anevepyomnoinon tTwv popiwv twv AR
Nopaywyn B-Aaktapocwyv (VdpOAucn KAT)

d MetaBolAéc otn Samepatotnta tne eEwtAtnC LEUPPAVNC

O Meiwon nopwwv (opr)

A Bacteria can develop Bacteria can produce  Bacteria can restrict access

” rs ’ processes that enzymes that can by limiting the number
O YT[ 8 p 8 K¢ p ao n aVTAle E K Kp o n c ( effl u X p u m p S ) avoid the destroy antibiotics o transmembrane proteins
antibiotic target or modify their structure  or modifying their structure

0 o O
4

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

Bacteria can remove
antibiotics by efflux

Bacteria can reduce the
affinity of antibiotics
by modification or mutation
of their targets



B- AOKTAMAOEC

/ \ VIMs
NDMs

Serine-beta-lactamases Metallo-beta-lactamase:
Class B

KPCs
ESBLs

Class A:
carbapenemases
ESBLs

Class D:
oxaclillinases

Class C:
cephalosporinases

Plasmid mediated

Chromosomal mediated




B-lactamases in Enterobacterales
| | |
. l l l
Ambler Ambler Ambler Ambler
Cla_ss A Class B Clas_s C 7 | Class D

Penicillinases

IMP

L TEm M
B sh

CTX-M

- narrow-spectrum
ES . ESBL

. broad-spectrum
NMC-A . carbapenemase

i

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

Noster et al. Antibiotics 2021, 10, 1140



Kai AAAol... Mnxaviopoi AvToxng

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




MpoBANUc: Tuvduaouoi Mnyaviauov AvToxng

= lMapoywyn B-AaKTOpACWVY
= Meilwon dlamepatotntac e€wtatne HepPpavnc (rtoplvec)
=> [lMapovuoia pnyaviopou avtAioag arnofoAnc (efflux pumps)

9 Tp OTTOTTO in 0] r] Gtéxwv 6 p dc n q ( P B Ps) - Antibiotic Targetf Antibiotic Resistance i,

MpokaAettal £1ot n ektetapevn avtoyn (XDR)




MDROs
(moAvavOeKTIKA)

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

LLNXOoWVLo oL
avtoxnc (loss of

porins, efflux
pumps)

* AEN EXOYN AABEI
KAPBAIENEME2
npoodata

XDROs (extetapevng
QVTOXNG)

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

v MNapayouv KPC, MBL,
OXA-48

v ZuvSuaopoi avtwv &
loss porins, efflux pumps

 EXOYN AABEI
KAPBAMNMENEME2+.....

PDROs (rtavavOektika)

e AVOEKTLKA € OAEC TLC
OHAOEC aVTLBLOTIKWV
v Mapayouv NDM

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

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



2020 |Resistance of Acinetobacter baumannii to Polymyxins ( Colistin )

Iran
20% (13%-28%) Resistant

) S ' — 115 isolates tested
o " ‘ Source:Global Antimicrobial Resistance Surveillance System (GLASS)

% Resistant
(invasive isolates)

I )
30
20

10



2020 |Resistance of Klebsiella pneumoniae to Polymyxins( Colistin )

e - - - - —
- Sy i _
-, & | Saudi Arabia
= = 25% (21%-29%) Resistant
3 . A" 399 isolates tested
v 2020
' Source:Global Antimicrobial Resistance Surveillance System (GLASS)
| " 2
< v, o/
LY 3 r'x
S ,,\"? | |
% Resistant 7 '

& o3 B [,V aat GRS \ /%
(invasive isolates) | o418 IR A A \ W %
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% Mon-susceptibility

dfug | \ Greek |CU

Last Colistin
% Resistance
@ Acinetobacter baumanniiin ICUs (Blood) W Klebsiella pneumoniaein ICU (Blood)
% Non-susceptibility to colistin % Non-susceptibility to colistin

100% 180 100%
90% 160
80% 40
n 120 %
-~ 100 §'
50% a

80 3
40% c
30% 50 ;z:

20% 40
10% 20
0

0%
& & S FFLFFPSLF S
mﬁ‘@ s «&“3’& & @”ﬁ P

Quarter year

Quarter year

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

Number of tested isolates



US.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



Antimicrobial resistance
surveillance in Europe

2023

2021 data

g"’@v World Health
W8V 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
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

C e

World Health
Organization

7R\
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1. To enikevtpo tng NOY
kKaBoplotnke amo Ymnpeoieg
Yrioupyelwv Yyelag amnoteAel n
MuwpoBiakni Avtoxn (AMR)

2. NoAvtopeakn kat Eviaia
Yyeia

Juvepyaoia/IuVTovVIoUOC

3. Avantuypéva EOvika
oxedla 6paonc AMR

European Region

4. EBViKO ovothua
erutipnon AMR otoug
avBpwrnoug o KABe ywpa

5. YrnopBaAAovtou 6edopéva o€
neplpePELAKO SiKTUO yLa TRV
gmutipnon AMR, yla kaBe £€tog
2021

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

Antimicrobial resistance
surveillance in Europe

2023

2021 data

7. ZUULETOXN XWPOLC OTO
GLASS *

8. IPC otnv avBpwrvn
UyEila

9. BeAtiotonoinon tng
XPAONG QVTLULKPOBLAKWV
o€ avOpwrnivn vyeia

*Global Antimicrobial Resistance and Use Surveillance System (GLASS)
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Table 6 Global tripartite AMR country self-assessment survey (TrACSS). Overall coordination and surveillance of AMR
in the European Region, 2022
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Colour code Good Progress Good Good Good
-Fall . Fair . Fair . Fair
.Ponr . Poor . Paar . Poor

EU/EEA
Austria [ | [ | | [ | | [ | [ | | [ |
Belgium [ | [ | | [ | | [ | [ | | [ |
Bulgaria ND [ | [ | [ | [ | [ | [ | | [
Croatia [ | [ | [ | [ | [ | [ | [ | [ |
Cyprus [ | [ | [ | [ | [ | [ | [ | [
Czechia [ | [ | [ | [ | [ | [ | [ | [ |
Denmark [ [ | [ | [ [ | | [
Estonia | | || [ | || [ | [ | [ |
Finland [ | | | | | | | | |
France || || || [ | || [ | [ | [ | [ |
Germany [ | [ | | | [ | [ | ] [ | [ | [ |
Greece || || || [ | || [ | [ | | [ |
Rungary | n | ] i | [ ] [ | | ‘
lceland || || || || [ | [ |
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

| 4
J€ KOwoTNTA KOl " Change  Recommended rarget
(%) 2019- reduction (%) 2023 2030
Noo / o | 2023 2019-2030

Austria 11.6 88 8.8 105 11.3 11.3 11.2

Balgium 21.4 167 17.4 205 20.6 20.6 17.5

Bulgaria 207 22.7 244 257 26.3 26.3 17.0

Croatia 18.8 157 182 202 21.2 21.2 17.1

Cyprus 30.1 28.9 25.0 335 N/A 22.0

Czechia 16.9 13.4 137 17.1 18.1 18.1 15.4

Denmark 153 14.3 144 152 16.2 16.2 13.9

Estonia 11.8 105 101 124 127 12.7 11.4

— Finland 147 11.9 11.3 125 13.3
France 25.1 203 215 243 24.1 24.1 18.3

Fe=tacaetains iz 3 i3 3 14 =

‘ I Greece® 34.1 28.1 235 329 285 28.5 4.9
Hungary 14.4  11.2 11.0 144 14.2 14.2 T3.1

Iceland 19.3 16,5 16.8 18.6 185 18.5 N/A

Ireland 228 18.6 17.8 231 224 224 16.6

Ttaly 217 18.4 175 21.9 23.1 23.1 17.8

Latvia 13.9 119 11.6 149 14.9 14.9 12.6

Lithuania 16.3 14.2 14.1 185 18.7 18.7 14.6

Luxembourg® 211 161 159 19.1 20.2 20.2 17.3

Malta 207 16.6 158 24.0 22.9 22,9 17.0

Netherlands 95 B85 83 91 96 9.6 9.2

Norway 149 13.9 14.0 153 15.5 15.5 N/A

Poland 236 185 202 236 23.2 23.2 17.3

Portugal 19.3 152 153 18.8 19.7 19.7 17.6

Romania 25.8 252 257 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 10.2 124 13.4 13.4 11.8

Progress towards EU target:
Increasea ecreasa
[ I | I
15% to 1% to 5% to 1% to -18%: o -58% to -1%% to -15% to Target

220°% =2 0% =158 =108 = 5hG -5l =-10% -1 5%, =-208%, reached
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Surveillance is good...
But the impact-results on AMR are poor..

Needed

Proper Implementation of universal IPC instructions
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