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[MOALTIKN) =0XEOLAOMEVN CUUTIEPLPOPA TTOU EVTACOETAL OE LD
TOKTLKN

[MoALtikn = TaKTlKA, ouvNOELA, TTOALTLKN VPN

MOALTIKN XpioNC AVTLPLOTIKWY = TAKTLKA XPNoNnc ovVTLBLOTLKWVY
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Moti xpeLaletal TaKTIKA 0Tn XPRON TWV AVILBLOTIKWV;
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YIAPXEL CUCYETLON UETAEL KATOVOAWONC
QVTLBLOTLKWV Kol ULKPOBLAKAC AVTOXNC ;
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& H ovoyxEtion KatovaAwonc Kol avtoxng, av Kot oxt
VPOLLULKN, OV Kol TTOAUTTAOKN, OV apdloPfnteital cnupepa

& Amnotelel lowc To KaAUTEPO TTapAdELYMO EGAPUOYAC TWV
gvvolwv Tou AapBivou tnc emiAoync Ko ermpiwonc



AvTIBLOTIKA Kat avToxi

Mot SLoeKATOHHUPLO XPOVLA TOL AVTLBLOTLKA OItOTEAOUOOV OUGCLEC TTOU
eAeVBepa umtnpyav otn duon, BLoAoyka mpoiovta o séachalav Tnv
gvaloOntn Loopporia HETAEY ULKPOOPYOVLIOUWVY

JH Asttoupyia touc adopovoe )L HOVO
«avtiplotikni 6paon» aAAd e€umnpetoloe Kal
TNV ETKOWVWVLA HeTaéy KUTTAPWY N uTtooTtNPLlE
eVIULLKEC AELTOVPYLEC TOU HLKpOBLakoU
KUTTAPOU

d2tn pvon amaviwvtal Kol To yovidla Twv
LLNXOWVLIO LWV OVTOXNG

Txvn TETPAKUKAIVWV £XOUV
Bpebei o€ poupieg nAIKiag >
1000 eTwv



AvTtLLotika kot Avtoxn

Alexander Fleming (London,
1881-1955) Nobel Price in
Medicine 1945 for discovery
of penicillin (with Chain and
Florey)

H otopia twv avtiBlotikwy ekiva to 1928

HE TNV avakAAuPn tTng MEVIKIAALVNG Brit. .. Exper
Path. 1929)

J H mevikiAALvn yivetal eupgoc dtabgotuo
dapuako >1942

J O mpwtec mevIKIAVAOEC TtepLlypadnkov
1o 1940...

1940: priceless
1943: 520 /dose
1946: S0.55 /dose



Avtiflotika kot Avtoxn

Gerhard J. P. Domagk

(Wuppertal, 1895-1964)

Worked at Bayer (IG Farben) where he
discovered and developed sulfonamides
(Prontosil), the first drugs effective against
bacterial infections.

Nobel Price in Medicine 1939 for discovery
of sulfonamides.

JH avakaAvyn twv
couAdovoputdbwy to 1937
JAvtoxn otic couldovauldeC
neplypagdetal 2 xpovia LETA TNV
avakaAun Touc



Avtiplotika kat Avtoxn

“It is not difficult to make microbes resistant to penicillin
in the laboratory by exposing them to concentrations not
sufficient to kill them, and the same thing has
occasionally happened in the body.... Moral: if you use

penicillin, use enough”

Alexander Fleming 1945
Nobel Prize acceptance speech



Avtiflotika kat Avtoxn

New York Times, June 1945

“. ..the greatest possibility of evil in self — medication is the use of

too small doses so that instead of clearing up infection the microbes

are educated to resist penicillin and a host of penicillin fast

organisms is bred out which can be passed to other individuals and

from them to others until they reach someone who gets a

septicaemia or a pneumonia which penicillin cannot save.”

Sir Alexander Fleming
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New Threats Arise Antibiotic
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When a colony of bacteria is treated with an antibiotic, most of the microbes are killed.
sometimes, however, there is a microbe with a mutation that makes it resistant to the drug. When

the colony grows back, ol eI YN RV ISR N Rl | Crug-resistant sunvivor.
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Antibiotics attack harmless microbes as well as harmful ones. Drug resistance that develops in
harmiess bacteria may be transferred to harmful microbes. One microbe attaches ifself to another,
and a tube is opened between them in a process called conjugation. A copy of the genes that make
the microbe resistant can then be passed from one to the other.




AvtiBlotika kot Avtoxn

A bunch of bacteria,
including a resistant
variety...

...get bathed in
antibiotics. Most
of the normal
bacteria die.

The resistant
bacteria multiply
and become more
COMmmon.

Eventually, the
entire infection
evolves into a

resistant strain.

.
oo W
—\"

-----'---._""r
)

- — -

¥

— il
\'\--
_._--l-
—— g~
pra———
-

[

/

f

e normal bacterium

S resistant bacterium

<==D=z dead bacterium

(JEBsAovtec EAafav TETPAKUKALVN armo To otopa yio 5 nUEPEC:

JAvOekTIKA oTNV TETPAKUKALVN KOAoBaktnpidia epdavicdnkov apuEowe, HE HEYLOTA
TOCOOTA AVIOXNC > TNV 2n nuEpa. Meta tn ditakormn n xAwpida Twv Kompavwy
XPELAOTNKE > 15 NUEPEC yLaL val XAOEL TAL OTEAEXN AVTOXNC

d2e kotomouAa mTtnvotpodeLlov MAPOUOLOo TIElpOLa 08YNOE O MOPOOVH YLa LAVEC

TWV OVOEKTIKWY OTEAEXWV

Levy, 1986




AvtiBlotika kat Avtoxn

Effect of antibiotic prescribing in primary care on
antimicrobial resistance in individual patients: systematic

review and meta-analysis

Céire Costelloe, research associate,’ Chris Metcalfe, senior lecturer in medical statistics,? Andrew Lovering,
consultant clinical scientist,” David Mant, professor of general practice,* Alastair D Hay, consultant senior
lecturer in primary health care'

dindividuals prescribed an antibiotic in primary care for a respiratory or
urinary infection develop bacterial resistance to that antibiotic.
dThe effect is greatest in the month immediately after treatment but

may persist for up to 12 months.

BMJ 2010



KatavaAwon rneviktAALvnc Katl avtoxn
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DDD per 1000 inhabitants per day

KatavaAwon B-AaKTopwy Kot

OLVTOXN) TMIVEULOVLIOKOKKOU OTNV
TEVLKIAALVN
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Avarmtuén avtoxnc oXeTW(OMEVN HLE TN XPNON TWV

QVTLBLOTIKWV: KLVOAOVEC KOl TTVEU LOVIOKOKKOG
(Kavadac)

Mo. of Prescriptions par 100 Parsons

Priaumocosc with
Reduced Susceptibility
to Fluoroquinolones (%)

1985 1885 1990 1941 1982 1993 1994 1245 19405 1947 1998
Year

N Engl J Med 1999;341:233-9



H aviyvevon ocvppong oteAexwv E.coli
avOekTIKWV otn owupodAofaoivn,
OUOXETLOONKE HE TNV MUKVOTNTA
xpnong (density usage) tng
owupodAoéaocivng =5-9 DDDs/1000
KOTOLKOUG

Kiffer et al. Intern J Health Geogr 2011,;10:17



Avtilotika kat Avtoxn

EAANVLKNA TPAYHOATLKOTNTO

MoAuKeVTPLKNA LEAETN TNEC OLVIOXNC TWV OUPOTIAOOYOVWVY OE U EMUTENAEYUEVN
Kuotitida

889 nepuntwoelg, 738 oteAéxn E. coli.

H avtoxn o apofukiAAivn, kotptpoaloAn Kot KWVOAOVEC ELXE LOXUPN CUOXETLON UE
TN XPNOon Tou¢ To TEAEuTalo TPLKNVO

Katsarolis I. et al. 1JAA 2010;35:62

MoAukevtpikn emdnpoAoyikn HLEAETN AVIOXNG TOU TTVEULOVLIOKOKKOU O€ OTEAEXN
dopeiac oe natdia

746 oteAEXNn

H npoodatn xpnon avtiBLotikol Tov TEAEVTALO HVA LOXUPA CUCXETLIETAL LE AVTOXNA
Katsarolis I. et al. BMC Infect. Dis 2009;9:120




Hospital and community (around the hospital) levofloxacin use vs
rates of quinolone resistant P. aeruginosa (US, 2000)

Clin Infect Dis 2004, 39: 497-503




AvtiBLotika kat Avtoxn

Correlation between antibiotic use and changes in
susceptibility patterns of Pseudomonas aeruginosa

in a medical-surgical intensive care unit

T0%

Gl -

Resstance

S0 4

A% L

Resistancs
------- Consum it o

%l

2%

123 45687 8 9101112 1314151617 1819 20

Quarter

DODMO000-pafentday

0% —

Resistance

T0% 1
B0% |
B0% |
0% |

0% + 4.,

20% 1
0%

ssmEnmn cc.n-gdmp‘]bn

"
Resistance

| AMIK |

0

123 4 5 &7 89 1011213141516 17 181920

Quarier

Resistance a5
B0 1 ;
1|II Consumpiion lan &
50% 1 {35 I
8 sl T30 &
2 s &
' 30 1
; = &
200 1 [C
P - 1 140 ©
. [
10% + y _ 5
i T T TS S L Lol T Y LT SN SN TR RN M TR T SO SR Y ;|
12 3 4 5§ &6 7 89 101112 13 1415 16 17 18 19 20
Cuarar
0% & 420
&l 1 Resistancs 1 1m0
= o ee s Commumption _E'
B L
ﬁ B0 E
E a0% ¢ o B
i !
w30 1 g
i 140 =
2% 1 o
- a
0% | 120
ol 1, 0

123465 67

8 0 10 11 12 13 14 15 16 17 18 19 20
Cuarier

1JCCM, 2008



AvtifLotika kot Avtoxn
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Avtilotika kat Avtoxn

l }

Consumption - Resistance

Corbella X, et al. J Clin Microbiol. 2000;38:4086



Campaign to
Prevent Antimicrobial Resistance in Healthcare Settings

.''use anfimicrobials BN IanSmissic
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AvtiBlotika kot Avtoxn
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MRSA = Methicillin-resistant Staphylococcus Aureus
VRE = Vancomycin-resistantant Enterococci
FQRP = Floroguinolone-resistant Pseudomonas aeruginosa
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It will cost the world up to
100 trillion USD!

: 10 mil people

The Review on Antimicrobial Resistance, Chaired by Jim O’Neill
February 2015



H avénuevn pikpopBrakn avroxn petadppaletal o

avénueEvn Bvnrotnta, mopataon VOONAELOC KOL KOOTOG
UTTNPECLWV VYELOC

Goff D. Curr Opin Infect Dis 2011



iefimerida, 7/11/2018, 17.29



Lancet Infect Dis 2018
5/11/2018

From EARS-Net data collected between Jan 1, 2015, and Dec 31, 2015, we estimated 671 689 (95%

uncertainty
interval [UI] 583 148-763 966) infections with antibiotic-resistant bacteria, of which 63:5% (426 277 of 671

689) were
associated with health care. These infections accounted for an estimated 33 110 (28 480-38 430)

attributable deaths
and 874 541 (768 837-989 068) DALYs. The burden for the EU and EEA was highest in infants (aged <1

year) and
people aged 65 years or older, had increased since 2007, and was highest in Italy and Greece.



Lancet Infect Dis 2018, 5/11/2018



Mocootd NoonAevopevwv AcgBevwv mou Aappavouv
KapBamnevepec (ECDC PPS 2011- 2012)
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H epdavion tne pkpoBLaknc avtoxne, Bswpeitol
onuepa avermlBupuntn evepyeLla tnc UMEPPBOALKNC N
akatAAANANC xpnonc Twv avTLBLOTIKWY

\ 4

H avéavopevn pkpoBLokn avtoxn amoteAEL amelAn yLo tnv
ETILOTPOPN OTNV TPV TA AVTLBLOTIKA» EMOXN

\ 4

[0l TNV OVTIMETWTILON TOU PALVOUEVOU QTTaLTELTOL
CTOKTIKA»=TIOALTLKI] OTNn XPNoN TwWV QVTLBLOTIKWV



AvtiBlotika kat Avtoxn

H peltwon kot BeAtiwon tng xpnong aviPLoTikwy
obnyel og avaotpodn N enBpaduvon Tnc
QVATITUENC AVTOXNG

1 1

Avaykn aAAoync TwV ocuvtayoypodLKwyY HOC
ouvnBewwv



Movov otav untapxel Evoeién

JTOXEVMEVN Bepamneia mpwTNG YPOLUUAG

KataAAnAn 6ocoloyia (VnAsc dooeLg)
KataAAnAn diapketa (cUvTopn SLapkeLa)

Antoduyn Kotaxpnong

To&wkotnta/aAANAETULO PACELC

Am Fam Phys 2001; 63:1087



KatdAANnAn avTigiKpoBIoK aywyn

EuTTEIPIKA aywyn 2TOXEUHEVN aywyn

EmiAoyn avTiBioTikou pe Baon :

F MBavo yia v eoTia EtriAoynA avTiBIoTIKOU pE
Aoipwgng TmaBoyovo Bdaon 1o UTTEUBUVO

I Noookopelakr Aoipwén ) oxi TTaBoydvo

I MNapdayovTeg KIvOuvou yia :

TTOAUQVOEKTIKA Epunveia ,

I TotmkA emdnuioAoyia avToxic _avTIBloypappaTog

I [Nponyoupevn Aqun
QAVTIBIOTIKWV

¥

@ PK/PD

@ OpYyavIKEC AVETTAPKEIEC/AVTEVOEICEIC
@ TogIkoTNTO

@ ANNAeTIOPAOEIC

@ [MNpdSAnwn avatTugns avToxne

@ KooTtog



MOAITIKH XPH2ZHZ ANTIBIOTIKQN
2tnv Kowvotnta

Anoduyn otnv Kataxpnon aviBLlotikwv
OTLG AOLUWEELG AVATTVEUOTLKOU

>to Noookopelo

ANTIBIOTIC
STEWARDSHIP

Ertitpnon/EmwpeAnteia

NG 0pBoAoyLKNG xpnong
TWV aVTLBLOTLKWV



ENHMEPQTIKE2
KAMIMANIEZ
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AIATNQZTIKA TE2T2
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Consumption of
antibiotics for
systemic use in the
community (2014)
Expressed in
DDD/1000inh/day

O
Greece —

Source: ESAC-NET - Summary of the latest
data on antibiotic consumption in the EU



EVNUEPWTIKEC KAUTTAVLEG

1st EAAD

Campaign

in Greece

2008




EVNUEPWTLKEC KOUTTAVLEG
KoL topoOLkn dnpooiotnta



EVNUEPWTLKEC
KOLLTTALVLEG

2nd EAAD

Campaign in
Greece 2009




EVNUEPWTLKEG
KOLUTTALVLEG

2nd EAAD
Campaign in

Greece
2009




Evaluation of a rapid antigen detection test in the diagnosis
of streptococcal pharyngitis in children and its impact
on antibiotic prescription

Helen C. Maltezou!, Vasilios Tsagris?, Anastasia Antoniadou?, Labrini Galani?,
Constantinos Douros?, Ioannis Katsarolis®, Antonios Maragos!, Vasilios Raftopoulos!'?,
Panagiota Biskini?, Kyriaki Kanellakopoulou?, Andreas Fretzayas®, Theodoros Papadimitriou?,

Polyxeni Nikolaidou? and Helen Giamarellou®*

JAC 2008

2005-2007. 820 ntadra. 2€ 451 xpnoponotOnke to strept test.(evaloOnoia
83%, eldikotnta 94%, apv. ntpoyvwotikn afia (94%)

H xpnon tou strept test peiwoe onpavtika tn XpRAon avilBlotikwyv ano 72.2%
o€ 28.2% (p<0.001)

H dwadopa otn cuvtayoypadpnon LETaL LOLWTWV KoL VOGOKOUELOKWV
nadLatpwyv Ntav enion¢ onpaviikn (55.7% evavtt 19.9%, p<0.001)




1st Survey on Antibiotic Use in the Greek
Community. 2003, through mailed questionnaires

3041 cupunAnpwuevVa epwTnpatoloyla. 76% Attikn, 62% 25-44 xpovwv

m70% siyav AaPeL avTLBLOTLKA TOUC TEAEUTALOUC 6 UNVEC
BKUpLwC Yot AOLUWEELC AVATIVEUOTLKOU

m75% e cuvtayn yLatpou

m20.5% elyav tnv EUMELpLO TTAPEVEPYELAC

W38% roTteVEL OTL BepareVEL TO KpUOAOYNUQL

W64% TLOTEVEL OTL GKOTWVOUV TOUC LOUC

W35% TILOTEVEL OTL EXOUV OQVTLTUPETLKNA dpaon

M27% puAave avTIPLOTIKA OTO OTILTL TTPOANTTITLKA

Kapaskelis, Antoniadou, 13th ECCMID, May 10-13 2003. CMI 2003; 9(6): abstr0205



Self-medication with antibiotics in rural
population in Greece: a cross-sectional
multicenter study

B 6 Kevtpa Yyeioc otn N. EAAada. 2009-2010

B 1139 evAAKeC. AVWVULLO EPpWTNMATOAOYLO

B 78% £kavav xpnon avtiBlotikwy to mponynBev 12unvo

M 44.6% eAafBav toulaxlotov pla dopad avtiBLoTIKA xwpig cuvtayn. To
76.2% TOL 0lyOpOaooV LOVOL TOUG

B Kuplwc xpnotpomotnBevta aviBLotika : apofuKAALvn (18.3%),
apoEUKIAALVN KA BouAaviko (15.4%), kedaloomopivec B'yeviac (22.3%)
B KUplec attiec AN eLc: mupetog (41%), kowvo kpuoloynua (32%),
kuvayxn (20.6%)

Skliros et al. BMC Fam Pr 2010



Epwtnon: MNote Ntav n teAevtaia popa mou mNPoTE
KATIOLO QVTLPLOTLKO;

2013 2014 2015

49,6% 47,8% 47,4%

Evoc otouc Suo eVAALKEC Avw TwV 18 eTWV EXEL TTAPEL

avVTLBLOTIKA TOV TEAEUTALO XpOVO (TTOCOOTO MEPLTTOU
otaBepo armno to 2008 mou yivovtal ol SNUOOKOTINCELC)




Epwtnon : Tnv teAevtaia popa mou mAPATE aVTLBLOTLKO,
LLE TTOLOV TPOTIo To MpopnBevtnkate; (N epwinon adopad

0oou¢ dnAwoav OTL tpav aviBLOTLKO)

2013 2014 2015
73,7% 74,6% 79%
(p=0.01)
15,8% 15,6% 11%
(p=0.001)
9,4% 8,6% 7.8% (p=NS)
25,2% 24,2% 18,8%
(p=0.001)

20-25% autwv 1ov Aapfavouv avtiBLloTiKAa To

npopnOevovtal xwpig ocuvtayn

KATA Research yia to KEEATINO A. Avtwviaédou 2015




EpwTNOoN: OTO OTITL O0C EXETE AUTN TN OTLWYUN KOTTOLO
QVTLBLOTLKO VIO WP oVAYKNC:

| 2007 | 2009 | 2013 | 2014 | 2005

Avtiplotiko cto  29,5% 29% 36% 36% 35%
OTILTL «yLOL Wpa
QVAYKNC»

Epwtnon : EXETE MOPOUCLACEL TTOTE KATIOLO TIOPEVEPYELDL
Qo TN XPron aviBLlotikwy;

NAI 26% 27,5% 25,6%

(@]



Question: For the following symptoms | would like you to tell me if

vou had an antibiotic either by your decision or after your doctor’s

advice

dysuria

prostate proble

orthopaedic problem

chest pain

headache
respiratory problems
ear pain

rales

diarrhea
rhinosinusitis
running nose
toothache

fever

sore throat

cough

=1

_ﬂ

. ____ﬂ-

= ___ﬂ

Percentage of

those having an
antibiotic

" Nov 2015

¥ Nov 2014

® Nov 2013

0,00% 5,00% 10,00% 15,00% 20,00% 25,00% 30,00% 35,00% 40,00% 45,00% 50,00%



BMJ, April 24, 2010






Objective: to demonstrate that antibiotics are sold over-the-counter by Greek
pharmacies

Method: 174 pharmacy visits in Athens area asking for either
* ciprofloxacin (antibiotic under restriction - special prescription from required) or
e amoxycillin — clavulanate (simple medical prescription required)

Results
* In 102 pharmacies Ciprofloxacin was requested: 53% (54) sold without
prescription
* In 72 pharmacies Amoxyclav was requested : 100% sold without prescriprion

Conclusions: Even antibiotics under restriction are sold “over the counter” by

significant proportion of Greek pharmacies Euro Surveill 2010



Results for Pharmacists in Greece (N=98)

65% (n=62) pharmacists confirm having sold oral antibiotics without a medical
prescription

Only 4% said they always refuse to sell antibiotics without medical prescription,
6% give alternatives, 27% sometimes sell and sometimes refuse to sell, 52% ask
the customer to visit first a physician

46% feel pressured to sell antibiotics without a medical prescription

Source: Healthcare Professionals survey



Results for GPs in Greece

What does the GP usually do when a patient demand for an antibiotic when not
indicated?

v' 42% advise to wait and to come back if symptoms persist

v’ 32% always refuse to give a prescription

v' 19% sometimes gives a prescription, sometimes refuse

v’ Refers to pharmacy with (3%) or without (2%) a prescription

v’ 2% other

69% sometimes feel pressured to prescribe antibiotics when not indicated (eg for minor
ailments)

38% feel limited in what they can do as a healthcare professional against the use of
antibiotics without prescription

Source: Healthcare Professionals survey



Question:
How should the OTC dispensing of antibiotics be reduced? Results for Greece

GPs Pharmacists
(%) (%)

Public education (national media campaigns) to reduce 75 93
misconceptions
Enforcement of the laws regulating the sale of antibiotics 78 63

Dispensing regulation: dispensing exact numbers of antibiotic 55 61
tablet

Education for health care professionals 66 77
More restrictive/appropriate prescribing by GPs 66 64
Self-medication from other sources should be prevented 34 28
Strengthening pharmacy regulations 85 56
Inform the medical guidelines more often 58 63
Provide more information on local resistance patterns 70 82
5 2

Source: Healthcare professionals survey




NOAITIKH XPH2H2 ANTIBIOTIKQN

>to Noookopelo

ANTIBIOTIC
STEWARDSHIP

Erntitipnon/EnpeAnteia

NG opBoloyikng xpnong
TWV aVTLPLOTLKWV
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GRAMS OF ANTIBIOTIC USLCD [THOUSANDI

Usage of Antibiotics in a General Hospital:

Effect of Requiring Justification

John E. McGowan, Jr. and Maxwell Finland From the Channing Laboratory (Epidemiology Unit),
Thorndike Memorial Laboratory, Harvard Medical Unit,

Boston City Hospital, and Department of Medicine,

Harvard Medical School, Boston, Massachusetis
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#KeepAntibioticsWorking



Hospital prescribers can contribute to keep antibiotics working by:

Following antibiotic treatment protocols, based on evidence-based guidelines, and apply infection prevention and
control measures that are established in your setting.

Consulting the antibiotic stewardship team when needed, for examples when you prescribe an antibiotic outside
of normal guidelines.

Only starting antibiotic treatment if there is evidence of a bacterial infection, and do not treat colonisation.
Avoiding unnecessary antibiotic prophylaxis.

Documenting the indication of antibiotic treatment, drug choice, dose, route of administration and duration of
treatment in the patient chart.

Being a good source of information for your patients and help them understand the importance of prudent
antibiotic use. Ensuring that patients (and their families) understand the reasons for antibiotic therapy, and key
points related to antibiotic use.

For patients with severe infections, initiating effective antibiotic treatment as soon as possible.

Regularly participating in training courses and in meetings that support the implementation in the hospital of: a)
prudent antibiotic use, b) evidence-based, local antibiotic guidelines, and c) infection prevention and control
measures.



O véoc oplopoc tou antibiotic stewardship:

«ZUVTOVIOEVEC TapepPAoceLC oxeSLAOUEVEC va BEATIWOOUY
KOLL VOL LETPNOOUV TNV KATAAANAN Xpnon aviPLlOTIKWY, LE TNV
npowBnon tn¢ BeAtiotnc emthoync avtlpkpoLlakol oxXNUaToC
ocuunepthapBavopevnc tnec SoocoAoyiac, The SLOPKELAG
Beparmeiog kat tng o60L xopnynonc»

Barlam TF, Clin Infect Dis 2016



Ta opEAN tou antibiotic stewardship=emiueAntelac avtiBLOTIKWY
neplAapuBavouv:

ABeAtiwpevn EKPaon Twv aoBsvwy,

JAwyotepec averBUNTEC EVEPYELEC CUUTIEPLAAUBAVOUEVNC TN KOALTLOOC
arno Clostridium difficile infection(CDI),

(ABeAtiwon ot MOoOoTA EVALOONCLAC EVAVTL TWV OVTLBLOTIKWY TToU BETEL
O€ MPOTEPALOTNTA OTOXOU N EMUEANTEL

(BeAtiotonoinon otn SLaxelplon Twv HECWV KoL TTOPWV.

M IDSA and SHEA strongly believe that antibiotic stewardship programs
(ASPs) are best led by infectious disease physicians with additional
stewardship training.

Barlam TF, Clin Infect Dis 2016



OEPAMEIA AOIMQZEQN

v Kat@AAnAn erthoyr) EUMELPLKAG
QVTLLLLKPORBLAKAC aYWYNC

v EMAVEKTLHNON OTNV TIOPELX TNC
EUTELPLKAC Beparteiag (48-72 wpecg)ko
ANOKAIMAKQZH av eivol epikto

v' KatdAAnAn, cuvtopun StapkeLa
QVTLULLKPOBLOKAC Oy WYNC

L Noookopetakr Aolpwén r oxt
O MNBavo ya tnv eotia Aolpwéng maboyovo
O Napayovteg kivdUvou yla ToAUaVOEKTLKA

— 0 Tormukn emibnuioAoyia avtoxng

O Mponyoupevn AnYn avtiBlotikwy

O PK/PD(gotio Aolpwénc)

O Opyavikéc avenapkeleg/avtevoel€elc
0 KataAAnAn docoloyia

0 AAMNAeTuSpaoeLg

Odnylec, xprion mpokaAaoLtovivng omou eival
ePLKTO

XHMEIOMPODYAA=H ME
"I ANTIBIOTIKA ETH XEIPOYPTIKH =) AIAPKEIA <24h




Tt eilvat n AmokKAlpakwon?

4 )
Adopad otnv Taxela epappoyn EUTELPLKAC EVPEDC

bACHOTOC QVTLULKPOBLAKAC Beparteiac, N onola otn
OUVEYXELO OTTOKALMLOKWVETAL, OTOXEVUOVTOC LUETA TO
QTTOTEAECUO TWV QLLLOKAAALEPYELWV OF:

o J

e Xopriynon aviBLOTIKWV OTEVOTEPOU PAGLOTOC

e Meiwon tou apltOpol Twv XopnyoUEVWV
OLVTLBLOTIKWV

e ‘Eykaupn dtakomnn twv avtiBlotikwv epocov dev
TIPOKELTOL Yo Aoipwén

* ITOXEVMEVN OdLapkeLa Bepameiog

Alvarez-Lerma F, et al. Critical Care Med 2006;10:R78
Morel et al. Crit Care 2010;14:R225



Antibiotic stewardship in the intensive care unit: tools for

, de-escalation from the American Thoracic Society Meeting 2016
No urtapyxouv

QAALEPYELEC KOl Kevan Akrami"?, Daniel A. Sweeney’, Atul Malhotra’

Noa uTtdpXEL TEOT

uLKpOB}OAOVLKﬁ gvalodnoiag
eKUnpiwon tng
Aolpwéng A general principle of
ATO K)\LU('XK(L)OI’] : “start broadly, narrow quickly,
[TpoumtoBeoelC if they don’t need it get rid of it”
O acBevnc va e
Na eival StaBéoiun BeATLveTal has been proposed for antibiotic
n anavinon (nelwon dewTwv management in sepsis.
Kalpa (Ta mpwta dAeyUOVAG, Helwon
3 24wpa) okop Baputntag : . . )
Smwe 10 SOFA) J Thorac Dis 2016;8(Suppl 7):S533

S535




Antibiotic Stewardship Programs (ASP) : IDSA guidelines

Baolkec mpoUmnoboelg/dpaoelc mou vunootnpilovv TNV epappoyn tne
ETULMEANTELOC TWV AVTLLLLKPOPLAKWV:

@ H ouvexnc kataypadn tTnG KATOVAAWONC TWV OVTLBLOTLKWY OTO
VOOOKOMELO

@ H mapakoAovOnon twv Tomikwyv S£50UEVWV OVTOXNC TOU VOOOKOUELOU
Qo TO UIKPOPBLOAOYLKO EpyaOTNPLO KaL N EVNUEPWON TwV LaTtpwV (OeATio)
o€ €TNOLa faon

@ H Stapopdwon odnylwv kat aAyoplBuwyv yla tn xprion tTwv
QVTLBLOTIKWY OTO VOOOKOWELD



H edpappoyn tn¢ EMPEANTELOC TWV AVTLULKPOBLOKWV



CMI 2014
31 studies

IDS intervention was associated with a significant

improvement in the appropriateness of antibiotic
prescribing



E Evoladepovoa avaokomnnon e oAa ta dedopeva pexpt to 2016 yua tn
HEeyaAn onpaoia tnC cUUBOUAEUTIKAC TwV AOLHWEEWY ATtO ELOLKO Kot
senior AolpwéLoAoyo otn ppovtida Kol EkPaon Tou acBevouc

EpoonaBela yia aavénon tov aplBpolL twv AolpwéloAoywyv otn MNepuovia



ID CONSULTATION : THE EVIDENCE

Reduction in hospital mortality for S. aureus bacteremia by 40-50%
(cohort studies from different countries



ID CONSULTATION : THE EVIDENCE

B Improved adherence to quality of care standards
B Imroved outcomes in solid organ transplants, ICU
patients, endocarditis, pneumonia and BSls

B Higher rates of appropriate empirical and targeted
antimicrobial treatments(18-60%)

B Higher rates of de-escalation strategies

B Reduced length of hospital stay especially if
consultation is done early in the course of infection
B Reduction in cost

B Reduction in resistance rates

Hamandi B et al CID 2014, Schmitt et al CID 2014, Pulcini et al 2014



ID CONSULTATION : factors affecting effectiveness

dThe impact of IDSs on antibiotic prescribing in
hospitals depends on a complex combination of factors,
among them the IDS characteristics (e.g. expertise,
experience in the field of AMS, and communication and
teaching skills), the prescriber, the healthcare system
organization, and the culture within the hospital and the
department

dinformal or telephone consultations do not seem to
be equivalent in effectiveness to a formal ID with
bedside evaluation

1D consultation by trainees do not affect appropriate
prescribing as consultations by senior IDs

Pulcini et al CMI 2014



JAntibiotic Stewardship Programs (ASP) : TpOTELVOEVEC OTPATNYLKEC OTLC

obnyliec.

H epappoyn tng eMPEANTELAC TWV OLVTLHLKPOBLOKWV

e 24-72h petd eAéyxovtal OAEC OL CUVTAYEC
OVTLBLOTIKWYV. AV UTTAPXOUV TTAPOLTN P OELG
yivetalL napéppaon eite pe ovlAtnon, eite
tnAepwvika eite pe onpeiwon oto pakeAo
ToUu alcOevoU¢, eite NAEKTPOVIKA

I

eknaidevon

|

e Mo va xopnynOei to avtiBLlotiko xpetaletol
TIPOEYKPLON YPOTTTA | LETA OTLO

consultation ano tov nupiva tng opadag
(AotpwéLoAdyo 1 KAwiIkG poppaKkomoLo)

® JUXVA OOV LETPO GE EMLONMIEG

Mmnopei va cuvdualovtat



H edpappoyn tn¢ eMUEANTELOC TWV AVTLULKPOBLOKWV

[MpOcOETN MPOTELVOUEVN OTPATNYLKN TO TIPOYPAUUO TWV “antibiotic time-outs”

C TIME-OUT CHECELIST

Problems whidh initially begin as sympboms [eg., dyspnea) should be updated to diagnoses
[e-5-. community-acquired preumenia, acute on chronic systolic heart failure).
Do wee still think this patient has Iz the diagnosis still infectiows? Bacterial, fungal, wiral?
= bacterial infection or is If the problem is no longer thought to be dwe to an infection, stop antibiotics.
another diagnosis more
likehy?

If culture results have returned, de-escalate to the narmowest effective antibiotic.

If culture results are negative, the patient i Improving. and the patient was on brod-

spectrum antibiotics, de-escalate by removing anti-MRSA and anti-pseudomonal coverage.
This does not need to be done over multiple days but can be done ot the same
tame (e-g-. changing vancomycin 4+ zesyn to ceftriasone]

If nio cultures werne obtained, but the patient & improsving, consider de-escalation.

¥ If a patient has a functional Gl tract. is tolerating oral intake, and is hemodynamically stable
then usuzlly an oral antibiotic is sppropriate. )
% [Enceptions include complicated infections {e.g.. meningitis, endocarditis, S e If- Stewa rd S h I p
bacteremia)

If the patient has 2 bacterial
infection, can we de-sscalate?

Can the patient be switched to ¥ A patient on oral antibiotics is often able to be discharged.

an oral antibiotic?

In order to prevent patients from staying on prolonged courses, plan s course eardy.
Patients should receive the minimum effective antibiotic duration for their diagnosis.
For example, patients with community-acquired pneumonia who are improving.,

afebrile, and dinically stable by day 2 or 3 only need 5 total days of antibiotics,
including any effective IV therapy they recsive.

Make sure you consider the type of infection, route of administration, renal and hepatic
function, and interaction|s] with other medications.

MNow that you have decided on
a final antibiotic, is it
prescribed at the right dose?

In the discharge summary, you should alze indude total planned antibiotic duration
(Incleding start and planned stop dates).




ANTIBIOTIC TIME-OUT CHECKLIST

Froblems which initially begin as symptoms (e.g., dyspnea) should be updated to diagnoses
(e.g., community-acquired pneumonia, acute on chronic systolic heart failure).

Is the diagnosis still infectious? Bacterial, fungal, viral?

If the problem is no longer thought to be due to an infection, stop antibiotics.

Do we still think this patient has
a bacterial infection or is
another diagnosis more

likely?

if culture results have returned, de-escalate to the narrowest effective antibiotic.

if culture results are negative, the patient is improwving, and the patient was on broad-

spectrum antibiotics, de-escalate by removing anti-MRSA and anti-pseudomonal coverage.
This does not need to be done over multiple days but can be done at the same
time [e.g., changing vancomycin + zosyn to cefiriaxone)

i no cultures were obtained, but the patient is improving, consider de-escalation.

If the patient has a bacterial
infection, can we de-escalate?

If a patient has a functional Gl tract, is tolerating oral intake, and is hemodynamically stable
then usually an oral antibiotic is appropriate.
3 % Exceptions include complicated infections (e.g., meningitis, endocarditis,

Can the patient be switched to bacterem IH]
an oral antibiotic? = A patient on oral antibiotics is often able to be discharged.

In order to prevent patients from staying on prolonged courses, plan a course early.

Patients should receive the minimum effective antibiotic duration for their diagnosis.
For example, patients with community-acquired pneumonia who are improving,
afebrile, and clinically stable by day 2 or 3 only need 5 total days of antibiotics,
including any effective IV therapy they receive.

How long should the patient
receive antibiotics?




NMow that you have decided on
a final antibiotic, is it
prescribed at the right dose?

Have we documented dose,
duration and indication for all
antibiotics?

ANTIBIOTIC TIME-OUT CHECKLIST

Make sure you consider the type of infection, route of administration, renal and hepatic
function, and interaction(s) with other medications.

In the discharge summary, you should also include total planned antibiotic duration
(Including start and planned stop dates).

1o time-out otic 48-72 wWpEeC
AkoAoUBwCc Wbavika kabe pépa, epikto ava 48wpo



H edpoappoyn tnc EMUEANTELOC TWV AVTLULKPOBLOKWV

dYmnapyetl o oxedSloopOC Kol TO VOULKO TTAQLLOLO OTO VEO VOO YLd TNV
nPOoAnYPn TwvV VOOOKOUELOLKWY AOLMWEEWVY KOL TOV KAVOVIOHO AELTOUPYLOG
TwVv ENA

dYnapyxouv ol mpotdoelc apyiknc edbappoync amno to KEEAMNO (OEKOXA)
JAmnatet opada epopuoync tne EMPEANTELAC PE LKAVOTNTA SLABEoNC
TTOPWV Kall ELOLKA XPOVOU YL QUTO

I Kevtplkd pOAO OTNV ETUIUEANTELX TWV AVTLPLOTLKWY EXEL O EKTTALOEUUEVOC
AoLpwéLloAOyoc Kal N CUMBOUAEUTIKA oTa TUAMOTO

dYnapxouv eknotdeuuEVOL AOLULWELOAOYOL OTOL TEPLOCOTEPA LEYAADL
VOOOKOMELD

dYnapyxel n duvatotnta Stabsonc epyotwpwy yLa tTnv epappoyn tne
ETILMEANTELOC KOl TOU EAEYXOU TNC ouvtayoypadnong;;;



H edpappoyn tng EMUEANTELOC TWV AVTLULKPOBLOKWV
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B 89 studies, 95 interventions

B 84% aim antibiotic selection and
prescription

.l gl I Me.ta .analysis of 52.stu.dies ITS, 'fo compare
COLLABORATION® restrictive vs presuasive interventions:
Restrictive interventions have an immediate
effect on consumption, which lasts for 6 -12
months

Decrease in excessive prescribing results in reduction of
C.diff, resistance of Gram negatives, MRSA and VRE
Increase in effective prescribing in pneumonia results in
mortality reduction




2017

Authors' conclusions

We found high-certainty evidence that interventions are effective in increasing
compliance with antibiotic policy and reducing duration of antibiotic treatment.
Lower use of antibiotics probably does not increase mortality and likely reduces
length of stay. Interventions were successful in safely reducing unnecessary
antibiotic use in hospitals, despite the fact that the majority did not use the most
effective behaviour change techniques

Additional trials comparing antibiotic stewardship with no intervention are
unlikely to change our conclusions



NAIKO NO2OKOMEIO 1989-1997

H ekt npaypatikotnta

Tnv ntepiodo 1985-1989 oto Aako Noookopeio 62-78% twv acBevwv
ota taboAoyika TuRpota kot 75-100% ota XELpOoUPYLKA TUMOTOL
ehapBavav avtiBlotika (50-75% un opboAoyikn xpnon)

$

Edappoyn cuvtayoypadpnong aviPLloTikwy
e 0K poppa Kol EAeyXoC TNC GOPUAC OTO
dappakelo pe mapepPaon, consultation ka
EKTIOLLOEVUTIKEC OUVAVTNOELC OTO TUAMLATA

PROSPECTIVE AUDIT AND FEEDBACK




PROSPECTIVE AUDIT AND FEEDBACK

AAIKO NOzZOKOMEIO 1988-1990

: Meiwon tn¢ KatavaAwong

Xwpic audit) Me audit

AvtiBlotuo lavoudplog | ZeTrTé I ) MaprTio loUvio
VT MEPLOPIOYD PIOG | ZeTTTEUPRPIOG lavouaplog PTIOG G
(ap. acBevwv) 1988* 1989 1990 1990 1990
Bavkopukivn 118 32 15 16 15
IpiITrevéun 102 28 22 32 13
KepTadidipn 150 60 43 54 26
2Uvolo (ap. aocBevwyv) 370 120 80 102 54

Nocooto
voonAgvBéviwv

H.Giamarellou - A.Antoniadou1997;Ciba Foundation Symp 207:76-92



PROSPECTIVE AUDIT AND FEEDBACK

NAIKO NOZOKOMEIO 1990-1995 : Mocooto aacOevwv pHE UTTO
TLEPLOPLOMO OVTLBLOTIKA

L fweme feemes oeses [oemes [ReE

2UVoAo 9.6% 6.5% 6.2% 6.6% 5.8%
XEIPOYPTIKEZ 12.2% 3% 0.9% 1.4% 0.7%
OPOO 8.4% 1.9% 3% 1.8% 2.5%
OYPOA 2.7% 0.3% 0.9% 0.8% 1%
NAGOAOTIKEX 11. 6% 12.9% 11.4% 11.4% 11.2%
(%AIMATOAOTIKOI) (14) (29) (25) (41) (43)

NOz0zTO AZOENQN NOY AAMBANOYN ANTIBIOTIKA 2TAOEPO 35-40%

H.Giamarellou - A.Antoniadou1997;Ciba Foundation Symp 207:76-92



PROSPECTIVE AUDIT AND FEEDBACK

AAIKO NOZOKOMEIO 1990-1995 :E=EAI=H THS ANTOXH2

TQN GRAM APNHTIKQN (PSEUDOMONAS)

_ [<19% 1995

CEFTAZIDIME 45% 8%
AMIKACIN 55% 12%
GENTAMICIN 85% 19%
IMIPENEM 3% 3%
CIPROFLOXACIN 26% 35%

|

H.Giamarellou - A.Antoniadou1997;Ciba Foundation Symp 207:76-92



H avénon avtoxnc otnv owpodAoéacivn odnyei oe
EVTOTLKOTIOLNON TNC TIEPLOPLOTLKAC TIOALTIKAC

-

Yuvouaopoc preauthorization kat prospective audit kot
feedback

JOL kKlvoAOveg xopnyouvTtol HOVO OV £XOUV uTtoypadr Tou
eTiUKEDOAANC AOLLWELOAOYOU
JH untoAoutn moAttikr cuvexilel we eixe



Aatko Noookopeio 1995-1996: 2uvduaopog

preauthorization kot prospective audit kat feedback

Meta amno 2 xpovia cuvexouc ePpapUoyYNnC

No of hospitalized patients 5481 5215
No of patients on quinolones (%) 140 (2.7%) 30 (0.5%)(p<0.001)
Days of treatment 1167 250
Sensitivity to ciprofloxacin

P. aeruginosa 55% 82%
K. Pneumoniae 65% 94%
Sensitivity of Pseudomonas

Amikacin 62% 80%
Ceftazidime 83% 89%
Aztreonam 62% 71%
PIP 64% 85%
IMIP 79% 92%

Antoniadou, Giamarellou, ICAAC 1997



Before (1998) After (2000)
DDDs /100 pt-days DDDs/100pt-days

Restricted antibiotics 16.2 9.5 (42%
reduction,p<0.05)

Restricted antibiotics against 15.7 8.5 (45% reduction,
Gram negatives p<0.05)
Restricted antibiotics 329,412 225,588 \\\3‘/’
expenditure (euro) ,&@9’

A
Total antibiotics expenditure 623,529 571,765 ng"
(euro) @

Total antibiotic consumption remained stable during before and after period



ETtituXNC TIEPLOPLOTLKNA TTOALTIKN) 0ONYEL O€ peELwon
KOTOVAAWGONC KOl AVTOXN G OTO ZLOMOVOYAELO V.

H epikt) mpaypatikotnta

Antoniadou A, Scand J Infect Dis 2013



Antibiotic stewardship oto eAAnvVikG VOOOKOMELO :
glval EPLKTO;

dKat’ apxnv eivat ANATKAIO

JAnatel oxedloopo

JAnatet opada edpoappoync tou stewardship pe
Lkavotnta SLaBeonc mopwv Kot XpOVOU YL AUTO
JKevtpko podo oto antibiotic strewardship €xeL o
EKTIOLLOEVEVOC AOLLWELOAOYOC KOl N CULLBOUAEUTIKN
oTa TUNMaTO

dYndpyouv dedopéva yla to proof of concept kal T
duvatotnta epappoync otnv EAANVIKN
MPAYLLATIKOTNTO




Antibiotic stewardship oto eAAnvVikG VOOOKOMELO :
glval EPLKTO;

dYnapyel o oxedlaopoc Kat To VOuLKO mMAaiolo oto
VEO VOUO Yla TNV MPOoAnYPn TwV VOOOKOUELOKWV
AOLLWEEWV KOl TOV KAVOVLOMO Aettoupyloc twv ENA
dYndpyouv oL mpoTAoELC apXLlKAC epapuoynC Ao To
KEEAMNO (OEKOXA)

dYnapyouv ekmotdevpevol AotpwéloAoyolL o€ OAa ta
VOOOKOMELQ;

dYnapyel n Suvatotnta SLabeonc epyotwpwy yla Tnv
epappoyn tou stewardship kot Tou eAEyxou TNC
ouvtayoypddnong;



[ovidlo «umepavtoxnc» otnv KoAkwotivn evtoniotnke
o€ avOpwroucg kat xoipouc otnv Kiva

Emergence of plasmid-mediated colistin resistance
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Yi-Yun Liv*, Yang Wang®, Timothy R Walsh, Ling-Xian Yi Rong Zhang, James Spencer, Yohei Doi, Guobao Tian, Baolei Dong, Xianhui Huang,
Lin-Feng Yu, Danxia Gu, Hongwei Ren, Xiaojie Chen, Luchao Lv, Dandan He, Hongwei Zhou, Zisen Liang, Jian-Hua Liu, Jianzhong Shen

Lancet Infect Dis 2016



Moocootd NoonAsvopéwv AcBevwv mou AapBavouv KoAtotivn ri/kat
TwekukAivn (ECDC PPS 2011-2012)

Klebsiella
pneumoniae:

l

Resistance rates
in Greece
Colistin 25%-35%
Gentamicin 19.7%
Tigecycline 23%

Risk factor : treatment
duration >15 days
(Kontopidou et al CMI 2011)




tibiotics

Proportion of hospitalized patients on an

AMS AND COVID-19

During this outbreak, it is

cautioned that antibiotic misuse

may be increased, especially for

respiratory tract infections Editorial

Antimicrobial stewardship: a COVID
casualty?

Whilst infection prevention and control
teams may currently be focussed on the
COVID-19 pandemic we must not forget
that, along with the climate crisis, AMR

presents an immediate and escalating
threat to humanity which requires a One
International Journal of Antimicrobial Agents 56 (2020) Health approaCh

106145






