UNIVERZA V LJUBLJANI

FAKULTETA ZA FARMACIJO

MOJCA DOBAJA

RACIONALNA UPORABA ANTIBIOTIKOV; RE-EVALUACIJA
ANTIBIOTI CNE TERAPIJE PRI 24-IH DO 72-IH URAH PO PRVI
APLIKACIJI ZDRAVILA

RATIONAL USE OF ANTIBIOTICS; RE-EVALUATION OF
ANTIBIOTHERAPY 24 TO 72 HOURS AFTER INITIAL
APLICATION

Ljubljana, 2011



Diplomsko nalogo sem opravljala na Fakulteti zanfacijo, na Katedri za biofarmacijo in
farmakokinetiko pod mentorstvom prof. dr. AleSa Bijh, mag. farm. v okviru
sodelovanja z bolniSnico Clocheville, v Tours-u rarkeiji pod vodstvom somentorice
Stéphanie Provot mag. farm. spec..

Ker je raziskovalno delo potekalo v angleSkem jezik v sodelovanju s tujegovaimi
strokovnjaki, bo diplomska naloga v celoti napisarangleSkem jeziku.

Acknowledgement

| would like to thank Ms. Stéphanie Provét, for etuntary co-mentorship, her support
and time during my stay in France. | would alscee lto thank to DrFrédéric Bastides,
Miss Delphine Boulay and whole Pharmacy Departraétiie Hospital Clocheville.

| would like to thank my mentor, prof. dr. AleS Muh for his time, support and
encouragement.

Hvala mami, ati, Ana in Katarina, da ste mi vedtadi ®b strani tekom Studija ter verjeli

vame. Hvala tudi vsem prijateljem iz Studentskeig@bSe posebejvitaminckom" in
"kobilcam'. Zaradi vseh vas, mi bodo Studentska leta ostaklgpezabnem spominu.

Izjava

Izjavljam, da sem diplomsko nalogo samostojno &i@depod vodstvom mentorja prof. dr.
AleSa Mrharja, mag. farm. ter somentorice StéphBnie6t mag. farm. spec..

Mojca Dobaja

Ljubljana, 2011

Predsednik diplomske komisije: zasl. prof. dr. Aebawic, mag. farm.

Clan diplomske komisije: doc. dr. TomaZ Bratkgunag. farm.



CONTENTS

INDEX OF FIGURES

INDEX OF TABLES

1. ABSTRACT

2. RAZSIRJEN POVZETEK
3. ABBREVIATIONS

4. INTRODUCTION

4.1. ANTIBIOTICS

4.1.1. DEFINITION

4.2. CONSUMPTION OF ANTIBIOTICS

4.2.1. IN EUROPE

4.2.3. IN FRANCE

4.4. THE MISUSE OF ANTIBIOTICS

4.6. THE RATIONAL USE OF ANTIBIOTICS

APLICATION

4.7.1. DEFINITION

4.8. REGULATORY ENVIROMENT

4.8.1. RECOMMENDATIONS OF HAS

4.8.2. ICATB

4.8.4. AGREEMENT OF PROPER USE

(2007 — 2011)

4.9. ACTIONS AT CHRU TOURS

5. AIMS AND OBJECTIVES

5.1. STUDY AIM

5.2. STUDY OBJECTIVES

6. MATERIALS AND METHODS

6.1. THE HOSPITAL

6.1.1. WARDS

6.2. DEFINITIONS

6.2.1. CLINICAL AUDIT

6.3. DESIGN

6.3.2. SOURCES OF INFORMATION

\%
\%
Vi
Vil
Xl
1
1
1
4.1.2. BACKGROUND AND IMPORTANCE OF THE DISCOVERY 2
2
2
4.2.2. CONSUMPTION IN ESAC MEMBER COUNTRIES 3
8
4.3. THE GROWING RESISTANCE OF BACTERIA 9
4.3.1. WAYS TO PREVENT RESISTANCE OF BACTERIA 10
11
4.5. HOW TO CHOOSE THE OPTIMAL ANTIBIOTHERAPY? 12
14
4.6.1. OBJECTIVES OF RATIONAL USE 14
4.6.2. RULES FOR RATIONAL USE OF ANTIBIOTICS 14
4.7. RE-EVALUATION OF ANTIBIOTHERAPY 24 TO 72 HOURBFTER INITIAL
16
16
4.7.2. IMPORTANCE OF RE-EVALUATION 16
4.7.3. THE IMPORTANCE OF CORRECT INITIAL PRESCRIFKON 17
4.7.4. WHY TO INSIST ON MAKING RE-EVALUATION? 18
21
21
22
4.8.3. V2010 CERTIFICATION AND THE PROPER USE OF ABIOTICS 23
23
4.8.5. FRENCH NATIONAL PLAN IN PRESERVING EFFECTI\NEESS OF ANTIBIOTICS
24
24
4.9.1. GENERAL AIMS OF ANTI-INFECTIVE COMMISSION GAI) 24
4.9.2. THE MAIN AIMS OF CAlI AT CHRU TOURS 25
26
26
26
27
27
27
27
27
29
6.3.1. PATIENT INCLUSION AND EXCLUSION CRITERIA 29
29
6.4. DEVELOPMENT OF A DATA COLLECTION FORM 30
31

6.5. CODIFICATION OF RE-EVALUATION

6.6. PILOT STUDY

32




6.7. DATA COLLECTION 33

6.8. STATISTICAL ANALYSIS 33
7. RESULTS AND DISCUSSION 34
7.1. DISTRIBUTION OF PATIENTS INCLUDED IN THE AUDIT. 34
7.2. DIVISION BY CATHEGORY 35
7.3. ANTIBIOTIC TREATMENT BEFORE ARRIVAL AT THE CHRJ 36
7.4. ADMISSIONS TROUGH THE ER 36
7.5. INITIATION OF ANTIBIOTIC TREATMENT AT THE ER 36
7.6. INITIAL PRESCRIPTION OF ANTIBIOTHERAPY 37
7.7. THE MAIN CRITERIA OF THE RE-EVALUATION 38
7.8. SECONDARY CRITERIA OF THE RE-EVALUATION 39
7.9. CODIFICATION OF RE-EVALUATIONS IN GENERAL 40
7.10. CODIFICATION OF RE-EVALUATIONS REGARDING CATGORIES 41
7.11. TRACEABILITY OF RE-EVALUATION 24 TO 72 HOURBFTER INITIAL APPLICATION
42
7.12. THE NATURE OF CHANGES IN INITIALLY PRESCRIBEBNTIBIOTHERAPY 42
7.14. PRESENCE OF THE MOTIVE FOR NATURE OF THE RE-EVALUATION 44
7.15. PRESENCE OF MOTIVE DEPENDING ON THE NATURE @HANGES IN INITIAL
ANTIBIOTHERAPY 44
7.16. NATURE OF THE MODIFICATION 45
7.17. DISCHARGE PAPER OF THE HOSPITALIZATION 46
7.18. DOCUMENTATION OF INFECTION IN DISCHARGE PAPER 46
7.19. DOCUMENTATION OF PRESCRIBED ANTIBIOTHERAPY INISCHARGE PAPER____ 47
7.20. APPROPRIATENESS OF INITIALLY PRESCRIBED ANTIBTHERAPY 47
7.21. RECOMMENDATIONS FOR IMPROVEMENT 49
8. CONCLUSIONS 50
9. BIBLIOGRAPHY 51
10. ATTACHMENTS Xl
ATTACHEMENT 1: UNITS INCLUDED IN THE AUDIT X1
ATTACHEMENT 2: DATA COLLECTION FORM XV
ATTACHEMENT 3: GUIDELINES FOR COLLECTING DATA XIX




INDEX OF FIGURES

Figure 1: Consumption of antibiotics in EUrope 008 (4)..........cccceeeiiiiieiiieeieeeeeeeeeeeees
Figure 2: Consumption of antibiotics in EUrope 008 (4)..........ueiiiiiiiinieieiiieiieeeeeieees 4
Figure 3: Consumption of antibiotics in the fielidambulatory care regarding different

families of antibiotics - 2008 (ATC J01) (4)
Figure 4: Hospital consumption of antibiotics acliog to the main families (ATC JO1) —

2008 (4) «eeeeiiieeeeeee et ————— et bttt ettt ettt e eaaaaannnn—a ittt rttatrttaaaeaaaaes 7
Figure 5: Number of antibacterial agents discovéxeitveen 1983 and 2004 (5-year
LT Y2 1 £ 2 PP 9

Figure 6: Factors that should be considered whensihg the optimal antibiotherapy.... 13
Figure 7 : Relationship between patient, bactergselection of optimal antibiotherapy 17
Figure 8: Distribution of included medical recordgarding different hospitals (average

age of enrolled patients is given in ParenthesiS)u.........cooovvviiiiiiiiiiiiinieeeeeeeeeee e, 34
Figure 9: Distribution of included medical recobEpending on area ...........ccccevvvvvnnnnnnn. 35
Figure 10: Presence of antibiotherapy before draV&HRU ...............cccooiiiiiiiiiiinnnnns 36.
Figure 11: Admissions trough the ER ... 36
Figure 12: Initiation of antibiotic treatment aBtER...............ooviiiiii 36
Figure 13: Traceability of the initial prescription...........cccceeeiiieeeeeeeiiieeeeeeeeveeeeeeeeens 37
Figure 14: Main criteria that were taken as cruatghe time of re-evaluation................. 38
Figure 15: Secondary criteria taken in considenadibthe time of re-evaluation.............. 39
Figure 16: Codification Of re-evaluations.....ccccc....oooiiiiiiiiiiiiiii e 40
Figure 17: Codification of re-evaluations regard@@@egoriesS..........cccceeeevvvvvvvveennnnnnn 41
Figure 18: Traceability of re-evaluation 24 to ‘furs after initial application ................ 42
Figure 19: Nature of changes in initially prescdl@ntibiotherapy 24 to 72 hours after

T TLEE= =T o] o T0r= 14T ] o PR 42
Figure 20: Nature of changes in initially prescdl@ntibiotherapy regarding its

(oo o 1 or=1 1 o] o NPT 43
Figure 21: Presence of the motive of the natuth@te-evaluation............................. 44..
Figure 22: Motive depending on the nature of changenitial antibiotherapy................ 44
Figure 23: Nature of the modification of the inlitygprescribed antibiotherapy................ 45
Figure 24: Presence of Discharge paper of the tadg@aition ..............cooooviiiiiiiiiiiinnnn 46
Figure 25: Documentation of infection in DiSChap@er .........cccoeeeeeeviieeeeeeii e 46
Figure 26: Documentation of prescribed antibiotpgna discharge paper...................... 47
Figure 27 : Appropriateness of initially prescritadibiotherapy...........cccccovvvvvviiiiinine 48

INDEX OF TABLES

Table I: Consumption of antibiotics in the fieldarhbulatory care between 1999 and 2008
(DDD / 1000 inhabitants / day) (DDD / 1000 inhabts/ day) (4).........cceeevvevieeeiiinnnnnns 5...

Table II: Consumption of antibiotics in the fiellambulatory care in 2008 regarding

different families of antibiotics (ATC J01) (DDDLO00 inhabitants / day) (4)

Table III: Hospital consumption of antibiotics acdimg to the main families (ATC JO1) —

2008 (DDD / 1000 inhabitantS / day) (4) ... cceeeeeeiieeeeeeiiiiiiiiiae e e e e e e e eeeeeeeeeeeeeeeeeeeeens



1. ABSTRACT

Antimicrobial agents, commonly called antibiotiase substances used to kill or inhibit the
growth of microorganisms. They have been useddcades to treat infection diseases and
prevent infections. Overuse and misuse of antidsotiave favored the growth of resistant
organisms, what presents a serious danger to pubdalth and environment.

Consequences are also increasing costs for healthaad society.

There are several ways to fight this problem; fimotlecting standardized, harmonized and
comparable data on antibiotic resistance and wsemproving strategies for hygiene,

infection control and infection prevention.

We decided to focus on fundamental concept of matieise of antibiotics, which is re-
evaluation of antibiotherapy 24 to 72 hours aft@tial application. The aim was to
develop a standardized methodology to measure, a@rand follow-up antibiotic use in
hospitals.

Audit was conducted in the general hospital of pwrance. We included 70 wards,
where 885 patients were hospitalized. At the tinfeaadit 240 patients were on
antibiotherapy (27% of all hospitalizations), but6lpatients were matching criteria of

inclusion.

The basis of our research was a questionnaire witith we were trying to find out
whether the re-evaluation of antibiotherapy was enadselected time frame and which
researches have been made to localize the sitdauftion and to identify bacteria causing
it.

We also focused on the fact whether at the tinre-@&valuation there were any notes about
adverse effects, economical or practical reasonshfanging antibiotherapy, clinical signs
(increase or drop of body temperature, presenceaoi at the site of infection) and
whether opinion of infectologist was written in jgait record. Regarding all of the criteria
mentioned above, re-evaluation was considered aplete in 12%, partial in 65% and
null in 9%. In 14% of cases re-evaluation was nohed at all. Initially prescribed
antibiotherapy was at the point of re-evaluationntaaned in 28%, modified in 67% and
stopped in 5% of the cases.

\



What is most important is the fact that in 82% lué te-evaluations that were ranked as
complete, initial antibiotherapy was modified. lase of partial re-evaluations 66% of
them were modified regarding antibiotic treatmamii only 62% of the re-evaluations that
were ranked as null were modified. From this we camnclude that "complete” re-
evaluation is often leading to the changes ofah#ntibiotherapy — to the optimization of
antibiotic treatment.

VI



2. RAZSIRJEN POVZETEK

UvoD
Antibiotiki so zdravila, ki se uporabljajo za ubija bakterij ali pa za zaustavitev njihove

rasti. So zdravila, ki so namenjena zdravljenju tbajskih okuzb. S prekomerno in
neustrezno rabo se Siri odpornost bakterij protibaotikom, kar pa v danasnjem svetu
predstavlja vedno g problem za javno zdravje in okolje, v kateremitio.

Obstaja veé n&inov, kako se lotiti problema odpornosti baktemnijneustrezne rabe zdravil
na podrgju zdravljenja in profilakse infekcijskih bolezriNekateri pomembnejsi izmed
njih so zbiranje primerljivin podatkov o rezistenisakterij in porabi antibiotikov na
nacionalni in mednarodni ravni, izboljSevanje gggtza higieno, kontrolo nad okuzbami
in prepré&evanje Sirjenja le teh.

V Evropi je uporaba antibiotikov spremljana s sitrB8AC-a (European Surveillance of
Antimicrobial Consumption), ki centralno izvaja #ima podatkov o porabi antibiotikov v
34 evropskih drzavah, ki sodelujejo v projektu.

Podatki iz leta 2006 kaZejo, da so drzave juzneofaevr(Geija, Francija, Italija) bile v
samem vrhu porabe antibiotikov, medtem ko je bdeapa v severnem delu (Nizozemska,
Rusija) bistveno niZja. Ze leta 2008 je bilo opazjiad v veéini drZzav, ki so izstopale v
prekomerni porabi antibiotikov.

Tudi na splosno lahko ¢éemo da je poraba antibiotikov v Evropi med 1992008 upadla
na terciarni in primarni ravni. Upad lahko pripi&@mredvsem uspehu raznih kampanj v

splosni in strokovni javnosti in upoStevanju prigdl o racionalni uporabi antibiotikov.

V uvodu diplomske naloge smo se osredititaudi na omejevanje odpornosti bakterij,
pravilno izbiro optimalne antibiatne terapije ter pomembnost re-evaluacije antiéneti
terapije. Prodili smo tudi probleme, povezane z na&pa uporabo antibiotikov ter

regulatorni vidik racionalne uporabe antibiotiko¥ranciji.

NAMEN

V okviru naSe raziskave smo se predvsem osrétiota primarni koncept racionalne

uporabe antibiotikov, ki je pravzaprav re-evaluaa@ptibioténe terapije pri 24-ih do 72-ih

urah po prvi aplikaciji zdravila. Cilj je bil obldvati standardizirano metodo, kako meriti,

ocenjevati in primerjati racionalno uporabo antitdov v bolniSnicah.

VIl



METODE

Raziskava je bila izvedena v splosni bolniSnici fBou Franciji. Vkljw&enih je bilo 70
oddelkov, kjer je bilo ¥asu raziskave hospitaliziranih 885 bolnikov. Odhvbelnikov jih

je bilo v ¢asu raziskave na antibieti terapiji 240, kar predstavlja 27 % vseh
hospitalizacij. Na podlagi kriterijev vklfitve je bilo v obravnavo vklgenih 146
bolnikov.

Delo v okviru diplomske naloge smo zastavili nalpgdvprasalnika, s pondm katerega
smo ugotavljali, ali je re-evaluacija antibiste terapije bila narejena v predpisanem
c¢asovnem okviru ter katere mikrobioloSke in drugeigkave so bile narejene, da se
lokalizira mesto okuzbe in odkrije morebitni powvatelj. Prav tako smo s ponjo
vprasSalnika ugotavljali, ali so bili ob re-evalya@abelezeni nezZeleni¢inki, ekonomski
razlogi za spremembo antibiéiiie terapije, klinini znaki (poviSanje ali padec telesne
temperature, prisotnost boiee na mestu okuzbe,...) ali pa je ob re-evaludgiio
zabelezeno tudi mnenje specialista infektologapbidlagi zbranih podatkov smo ocenili,
ali je re-evaluacija popolna, delna ali nezadosray tako smo pregledali, ali se je ob re-
evaluaciji terapija spremenila, bila ustavljenapije ostala nespremenjena. V kolikor se
je terapija spremenila, smo opredelili tudi narapeemembe (sprememba Wima dajanja
zdravila, sprememba v odmerjanju, ukinitev enegaeiz antibiotikov ali uvedba dodatne

terapije, menjava terapije,..)

REZULTATI

Na podlagi analize vpraSalnikov smo prisli do sklemla je bil razlog za predpis
antibioticne terapije naveden v 97 % vseh primerov, prav fake 90 % primerov bilo
zabelezeno kateri zdravnik je zdravljenje predpital v 99 % kdaj se je z zdravljenjem
pricelo.

Prav tako smo ugotovili, da so mikrobioloSke praigk bile narejene v 94 % primerov ter
da je v 53 % primerov povztitelj infekcije bil identificiran. Infekcija je bd lokalizirana
v 92 % vseh primerov.

V ¢asu re-evaluacije so bili nezelenéinki antibioticne terapije zabelezeni pri 6 %
bolnikov, ekonomski ali praktni razlogi za spremembo terapije so bili jasno ¢enav

6 % primerov, klinkni znaki omenjeni v 48 % ter mnenje specialistekidloga v 15 %

vseh primerov.



Ob upostevanju navedenih kriterijev smo re-evajoaazn&ili kot popolno v 12 % vseh
primerov, kot delno v 65 % in kot nezadostno v 9Gmeniti moramo tudi podatek, da re-
evaluacija ni bila narejena pri 14 % vseh bolnikewotno predpisana antibitia terapija
je bila ob ¢asu re-evaluacije nadaljevana v 28 % primerov, sprgena v 67 % in
ustavljena pri 5 % bolnikov.

Rezultati analize podatkov kazejo, da jefima re-evaluacij dobro sledljivih. Podpis
zdravnika na mestu re-evaluacije smo nasli v 89%éhvprimerov, tten datum re-
evaluacije pa v 98 % primerov.

Ugotovili smo tudi, da je razlog za spremembo \viaoti¢ni terapiji ob re-evaluaciji v
38 % identifikacija povzratelja infekcije ter uvedba ozkospektralnega &lnkovitejSega
antibiotika, v 28 % je prisSlo do uvedbe dodatneg@b#otika ali ukinitve enega izmed njih,
v 27 % je priSlo do spremembe v¢imau dajanja antibiotika (PO/IV/SC) in v 7 % je bil
prilagojen odmerek zdravila.

Prav tako smo prisli do podatka, da je v 97 % prowgo zaklj¢ku zdravljenja bil poslan
potek zdravljenja osebnemu zdravniku, v katerenv @4 % bila omenjena bakterijska

infekcija ter v 91 % navedena tudi predpisana #stiitna terapija.

SKLEPI

Pomembna ugotovitev, do katere smo prisli tekomizmaprasalnikov, je, da je v 82 %
pri popolni re-evaluaciji prislo do spremembe vilaioti¢ni terapiji. V primeru, ko je re-
evaluacija bila ozn#na kot delna, je do spremembe v prvotno predpisaapiji prislo v
66 %, v kolikor pa je re-evaluacija bila nezadogbaav 62 % primerov. 1z ugotovljenega
lahko sklepamo, da popolna re-evaluacija v veliédini primerov vodi k spremembam

prvotno predpisane antibiotie terapije, torej k optimizaciji zdravljenja z donobtiki.

Na osnovi analize podatkov lahko prav tako skleparda elektronsko vodeno
predpisovanje antibiatne terapije bistveno pripomore k bolj sledljivi kakovostni re-
evaluaciji. Prav tako so bolje in lazje sledljijemembe tekom zdravljenja z antibiotiki.
Tudi delez pacientov, pri katerih re-evaluacijebii@ narejena, je na nekaterih oddelkih Se
vedno visok. Z ozavéanjem zdravnikov o pomembnosti re-evaluacije aotiéne
terapije se lahko ta delez pomembno zmanjSa.



Ugotovili smo tudi, da motiv za uvedbo sprememlantibioticni terapiji velikokrat ni bil
zabelezen, kar je pomanjkljivoste Zelimo dobro re-evaluacijo. V prihodnje je tako
potrebno zdravnike, ki predpisujejo antibiotike pedbuditi tudi k navajanju razloga za

spremembo obstaje antibioténe terapije.
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3. ABBREVIATIONS

ATC - Anatomical Therapeutic Chemical (Classificatiorsteém)

CAl - (Commission des Anti-Infectieux) ; Anatfection Agents Committee

CBU - (Contrat de Bon Usage) ; Agreement of proper use
CHRU - (Centre Hospitalier Régional Universitaire) ;greal University Hospital Center
DDD - Defined Daily Dose

DPP - (Dossier Patient Partagé€) ; Shared Patient Recor

ER - Emergency Room

ESAC - European Surveillance of Antimicrobial Consumption

HAS - (Haute Autorité de Santé) ; French National Awitly for Health

ICATB - (Indice Composite de bon usage des Antibiotiquesfomposited Index

regarding rational use of antibiotics

ICU - Intensive Care Unit

IV - intravenous application

MDRB - MultiDrug Resistant Bacteria

PO - per os administration by mouth

SC- subcutaneous application

SSR- (Soin de Suite et de Rééducation); Care and Refaioiii Unit

WHO - World Health Organisation
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4. INTRODUCTION

In the first part of this chapter we introduce tfemeral definition of antibiotics, historical
background and its importance of discovery. Laterfacus on consumption of antibiotics
in Europe, growing resistance of bacteria and howrevent it. We also discuss how to
choose optimal antibiotherapy and diminish misug$eantibiotics. Rational use of
antibiotics is also closely connected with re-eaibn of initially prescribed
antibiotherapy, which was our main subject of redea

4.1. ANTIBIOTICS

4.1.1. DEFINITION

In common use, aantibiotic (from the Ancient Greekanti, "against”, andbios "life") is

a substance or compound that kills bacteria orbitdhitheir growth (1). In the strictest

sense antibiotics are antibacterial substances upeadd by various species of

microorganisms that suppress the growth of oth@raorganisms. Common usage often
extends the terrantibioticsto include synthetic antimicrobial agents suchwfeamides

and quinolones (2).

With advances in medicinal chemistry, most antibgoare now semisynthetic; chemically
modified from original compounds found in naturg,i@the case with beta-lactams (which
include the penicillins, produced by fungi in thengsPenicillium, the cephalosporins, and
the carbapenems). Some antibiotics, such as theogigcosides, are still produced and
isolated from living organisms. On other hand there groups of antibacterials that have
been created through purely synthetic means, hkesulfonamides, the quinolones, and
the oxazolidinones. The synthesis of arsphenansn,laown as Salvarsan was beginning
of a new path in the fight against many infectidiseases that were previously considered
incurable. Antibiotics have increased life expectafor nearly 15 years for those who

have access to them (1).

In addition to this origin-based classificationamatural, semisynthetic, and synthetic,
antibiotics may be divided into two broad groupscaading to their effect on
microorganisms; those that kill bacteria are badtial agents, whereas those that only

impair bacterial growth are known as bacteriostagjents.



The main goal of any antibiotic treatment is toph& the immune system in its fight
against bacterial infection.

4.1.2. BACKGROUND AND IMPORTANCE OF THE DISCOVERY

Before the early twentieth century, treatments rdeégtions were based primarily on
medicinal folklore. Mixtures with antimicrobial pperties that were used in treatments of
infections were described over 2000 years ago. Mamgient cultures, including the
ancient Egyptians and ancient Greeks used speseli¢ted mold and plant materials and
extracts to treat infections. They were using a#i iwmerganic compounds (minerals) in

which we can findCuSO4, PbS, Zn@tc.which also have antibacterial properties.

The termantibiosiswas introduced by the French bacteriologist Vuiile as a descriptive

name of the phenomenon exhibited by these earlpantérial drugs. Antibiosis was first
described in 1877 in bacteria, when Louis Pastewr Robert Koch observed that an
airborne bacillus could inhibit the growth B&cillus anthracis

The term "antibiotic" was coined by Selman Waksnmaf942 to describe any substance
produced by a microorganism that is antagonistibiéogrowth of other microorganisms in
high dilution. This original definition excluded tu@ally occurring substances that Kill
bacteria, but are not produced by microorganismsh(sas gastric juice and hydrogen

peroxide) and also excluded synthetic antibacteoaipounds (3).

4.2. CONSUMPTION OF ANTIBIOTICS

4.2.1. IN EUROPE

In Europe, the use of antibiotics is monitored ke tEuropean Surveillance of
Antimicrobial Consumption (ESAC) that centralizeslaanalyzes data of consumption for
34 European countries, which are participatindieatetwork (4).

To enable a comparison on international level cthresumption of antibiotics is commonly
expressed as number of defined daily doses per iO@bitants per day (DDD / 1000
inhabitants / day). In hospitals, the consumptien eixpressed in DDD per 1000
hospitalization days (DDD / 1000 HD).



Defined Daily Dose (DDD) developed by the World HeaOrganization (WHO), is
defined as the average daily dose of a drug irpritsiary indication, to treat an adult
weighing 70 kilograms. The value of DDD is definémt each drug by a panel of
international experts within the WHO.

It is used to standardize the comparison of driagedetween different drugs or between
different health care environments.

It should be emphasized that the defined daily doseunit of measurement and does not
necessarily reflect the recommended or Prescribatlly lose. Doses for individual
patients and patient groups will often differ frahe DDD and will necessarily have to be
based on individual characteristics (e.g. age aneight) and consideration of
pharmacokinetic properties.

It is also a fact that with the DDD we can not meadhe quality of therapy (5).

4.2.2. CONSUMPTION IN ESAC MEMBER COUNTRIES

The countries of southern part of Europe have tighdst consumption of antibiotics
(colored red and dark red on the map; Figure 1)lewthe consumption level is lower in
the north and in Russia (colored green and yellow).

Greece, France, Italy and Belgium are the highessumers of antibiotics. On the other
hand countries like the Netherlands and Russitharéwest consumers. Slovenia is in the

lower middle (colored in yellow).
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Figure 1. Consumption of antibiotics in Europe in 206 (4)



However, between 2006 and 2008, we can alreadycenadi decrease in antibiotic
consumption in many countries, including Francayland Belgium (Figure 2) (6, 7).
In 2008, Greece was the only one remaining as biggesumer of antibiotics in Europe.
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Figure 2: Consumption of antibiotics in Europe in 208 (4)
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Figure 3: Consumption of antibiotics in the field & ambulatory care regarding
different families of antibiotics - 2008 (ATC J01)4)

* Cyprus, Greece, Lithuania: total use, includingoaconsumption in hospital sector
** Spain: reimbursement data, which do not includeer-the-counter sales without

prescription ; ~ Malta: data for 2007



We can notice that consumption of antibiotics comsd in the field of ambulatory care
between 1999 and 2008 slightly increased in lowsoamption countries (Austria,
Denmark, Netherlands, United Kingdom, etc.), wifidecountries that were using a lot of
antibiotics (Belgium and France), we can see at &rdrop in consumption between 1999
and 2004 and then again an increase in consumipgioveen 2004 and 2008 (Table ).

Table I: Consumption of antibiotics in the field ofambulatory care between 1999 and
2008 (DDD / 1000 inhabitants / day) (DDD / 1000 ir=dbitants / day) (4)

Country 1999 2000 2001 2002 2003 2004 2005 2008 2007 2008
Austria 13.1 12.3 11.8 11.8 12,5 12.5 14,5 14.3 14,7 14.6
Belgium 26.2 253 23.7 23.8 23.8 227 243 242 254 27.7
Bulgaria® 151 20,2 22,7 17.3 155 164 18.0 13.1* 19.3* 20.6
Croatia 18.4 18.5 22.6 23.4 23.0 234 21.2 22 23.4
Cyprus!! 31.9 33,9 32.8
Czech Rep. 18.6 16.7 15.8 17.3 15.9 16.8 17.4
Denmark 12,1 12.3 12.8 13.2 13.5 14.1 146 15.2 16,0 16.0
Estonia 11,7 11,1 104 11.7 12.7*  11.9
Finland 18.4 19.0 19.8 17,2 18,7 17.2 181 17.4 183 18.4
France 34,1 33.2 33.2 322 28,9 27.0 289 279 86 28.0
Germany 13.6 13.6 12.8 12,7 13.9 13.0 14.6 136 14,5 14.5
Greecel! 30.7 31.7 31.8 32,8 33.6 33.0 34.7 41.1° 432" 45.2
Hungary 23.5 18.5 186 17.1 19.1 18.2 19.5 17.2 155 15.2
Iceland® 21,7 20.5 20.0 20,6 20.3 21.4 23.2 20.0 20.1* 20.6
Ireland 18.0 17.6 187 18.7 20.1 20.2 20.5 21.2 23.0 22.5
Israe 19.6 20.1 19.6 20.5 22.2 20,2 22.0
Ttaly 24,5 24.0 25.5 24,3 256 248 26.2 267 27.6 2B.5
Latvia 11.0 11.8 12.1 12.0 13.0 11.0
Lithuania® 22,7%* 24.11  25.1
Luxembourg 26.8 259 26.5 264 27.5 24,1 252 239 256 25.1
Malta 18.0*
Morway 15.6 157 156 157 16.8 14.8° 155 15.5
Poland 22.2 6 248 21.4 12,1 19.5 20.9%  20.7
Portuga 25.2 24,9 245 26,5 251 23.8 245 227 21.8 22.6
Russian Federation 3.8 9.3 9.1 9.6 10.2 10.0
Slovakia 25,7 27.6 291 267 27.6 22,5 251 225 248 23.4
Slovenia 1.8 18.0 17.4 163 17.0 167 16,3 14.7 160 15.0
Spain® 20.0 19.0 18.0 18.0 18.9 185 19.3 187 19.9 19.7
Sweden 15.8 15.5 15.8 152 14,7 14.5 14,9 15.3 155 14.6
Switzerland 9.0

The Metherands 10.0 98 99 98 98 9.7 10.5 10.8 11,0  11.2
United Kingdom 14,8 14.3 14.8 14,8 15.1 150 15.4 15.3* 16.5* 17.0

1) Cyprus, Greece, Lithuania: total use, including the hospital sector.

2) Izeland: total use until 2003, cutpatient uss from 2006,

3) Spain: reimbursement data, does not indude over-the-counter sales without prescripzions.
4] Bulgaria: total use until 2003, outpatient use from 2006, Change of data provider in 2006.
* updated data



Regarding consumption among the different famiieantibiotics, there is predominance
in use of penicillins (amoxicillin, amoxicillin/egme inhibitor ...) in all European

countries (Table II).

Table II: Consumption of antibiotics in the field of ambulatory care in 2008
regarding different families of antibiotics (ATC JO01) (DDD / 1000 inhabitants / day)

(4)

Panicilling Cephalosporing Tetracyclines Macrolides, Quinolones Sulfenamides Othear Tetal
{JOLC) and other (Jo1a) lincosamides [101M) amd Joi Joi
beta-lactam= and trimathoprim classas
Country {Joim) streplogramins {JO1E)
[JOL1F})

Greece™ 14,92 2.51 2.41 11.54 3.03 0.42 3,33 45.20
Cyprus™ 14.85 8.57 2.74 3.45 4.2% 0.41 0.46 32.78
Italy 15.17 2.78 0.54 5.27 3.44 0.50 0.75 28.45
France 14,73 2.53 3.43 4.14 2.08 0.47 0.61 27.99
Belgium 15.48 2.02 2.19 2.78 .4 0.33 2,39 27.66
Luxembourng 11.98 3.99 2.02 3.16 2.61 0.34 1.04 25.13
Lithuznia® 13.04 3.20 2.36 2.04 1.56 0.01 2.8% 25.10
Slewakia 9.53 3.9 1.54 5.93 2.00 0.48 0.04 23.41
Croatia 10,99 3.99 1.77 3.32 1.44 1.20 063 23.37
Portuga 11.60 1.98 0.82 3.87 3.03 0.43 0.85 22.61
Ireland 11.34 1.56 3.18 4.11 1.04 0.59 0.20 22.42
Israsl 11,70 4.08 1.18 1.50 1.3% 0.00 1.8%9 22.04
Pcland 10,13 2.21 2,49 366 1.21 0.93 0.03 20.69
Iceland 10.88 0.26 5.29 1.561 0.77 1.35 0.48  20.64
Bulgariat 9.73 2.08 2.16 3.20 2.08 0.%9 0,30  20.56
5|::ain” 12,23 1.65 0.60 1.2 2.42 0.30 0.38  19.70
Finland 6.11 2.32 4,03 1.55 0.58 1.43 2.04 18.36
Malza™ 8.81 2.99 0.93 3.22 1.71 0.20 0.14 18.00
Czech Republic 7.23 1.2% 2.91 3.323 1.24 0.87 0.83 17.41
United Kingdom 7.95 0.71 3.72 2.47 0.52 1.13 0,42 16.93
Dienmark 9.59 0.02 1.55 2.32 0.52 0.77 0.7 15.97
MNorway 6,76 0,14 2,79 1.8% 0,50 0.77 2,68 15,53
Humgary 6,14 1,85 1,39 3,08 1.73 069 0,29 15,18
Slowvenia 9.37 044 0.52 2.47 1.11 i.12 0.00 15.03
Austriz 6.17 1.70 1.33 3.65 1.21 0.29 0,20 14.64
Sweden 7.37 0.20 3.22 045 0.83 0.57 1.87 14.60
Garmany 4.38 1.52 3.21 2.3% 1.42 0.21 0.41 14.54
Estonia 4.73 0.83 2.17 2.23 .28 0.47 032 11.88
The Netherlands 4,42 0.04 2.63 1.48 090 0.8 1,17 11.24
Latwia 5.01 0.49 2.28 0.93 0.9 0.24 0.3% 10.95
Russian Federation 3.30 0.37 0.50 1.53 1.8%9 0.86 1.11 9.06

Cyprus, Greece, Lithuania: total use, including the hospital sector,

Spain: reimbursement data, does not include over-the-counter sales without prescription.
Bulgaria: total use until 2005, cutpatient use from 2006.

-~ Malta: data for the year 2007.



4.2.2.2. CONSUMPTION IN HOSPITALS

Regarding consumption in hospitals in 2008 (Tab)e the percentage in use of penicillin
was 17.8% in Finland and 56.9% in France. Nine ti@s1had a proportion in use of
penicillins higher than one third. The proportianuse of cephalosporins was highest in
Bulgaria (44.5%), while Ireland had the lowest £8)4

Highest proportion in use of tetracyclines was we8en (12.4%). The use of macrolides
ranged from 3.2% in Lithuania and 15.7% in Maltaf for the quinolones ranged from
6.9% in Norway and 21.8% in Hungary. The proporimmse of sulfonamies was highest
in Finland (6.5%) and lowest in Bulgaria (0.7%&lly, also the use of other families was

highest in Finland (22.0%) and in Russia (18.1%).
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Figure 4: Hospital consumption of antibiotics accoding to the main families (ATC
JO1) — 2008 (4)



Table Ill: Hospital consumption of antibiotics accading to the main families (ATC
J01) — 2008 (DDD / 1000 inhabitants / day) (4)

Penicillins Cephalosporins Tetracyclines Macrolides, Quinolones Sulfonamides Other Total

(101C) and other {J01A) lincosamides (Jo1M) and Jo1 Jo1
beta-lactams and trimethoprim classes
Country (101D) streptogramins (J01E)
(J01F)

Finland 0.59 0.99 0.23 0.19 0.37 0.22 073 3.31
Latvia 0.73 1.09 0.15 0.10 0.35 0.06 0.48 2.97
Ttaly 0.83 0.36 0.02 0.19 0.48 0.04 0.35 2.27
France 1.24 0.23 0.03 0.13 0.31 0.04 0.20 2.18
Luxembourg 0.75 0.72 0.01 0.16 0.28 0.04 0.18 2.15
Estonia 0.67 0.47 0.09 0.20 0.34 0.05 0.21 2.01
Belgium™ 0.91 0.40 0.01 0.09 0.25 0.02 0.21  1.90
Russian Federation 0.38 0.62 0.07 0.13 0.30 0.0z 0.34 1.87
Slovakia 0.65 0.49 0.02 0.11 0.35 0.04 0.12 1.77
Denmark 0.85 0.35 0.02 0.09 0.24 0.02 0.16 1.74
Norway 0.79 0.34 0.07 0.10 0.12 0.06 0.24 1.71
Slovenia 0.67 0.39 0.01 0.16 0.25 0.06 0.16  1.68
Ireland 0.76 0.13 0.02 0.23 0.17 0.04 0.22  1.57
Bulgaria 0.34 0.68 0.03 0.15 0.12 0.01 0.21 1.55
Swedean 0.66 0.25 0.19 0.06 0.16 0.09 0.13 1.54
Croatia 0.41 0.48 0.06 0.11 0.20 0.06 0.21 1.53
Malta 0.43 0.36 0.03 0.23 0.17 0.02 0.21 1.45
Hungary 0.32 0.25 0.06 0.14 0.25 0.04 0.09 1.15
Israel 0.41 0.26 0.04 0.06 0.12 0.00 0.10 0.99

* Belgium: 2007 data

Antibiotic consumption in Europe overall decreabetiveen 1999 and 2008, both in the
field of ambulatory care or in the hospital. Thexltine can be explained with the success
of various campaigns and recommendations implerdeghteugh the appropriate use of

antibiotics in most European countries.

4.2.3. IN FRANCE

High consumption of antibiotics is also relatedd&velopment of resistance of bacteria.
Resistance is a global public health problem, hatrate of multidrug resistant bacteria
(MDRB) is particularly high in France. This factdagne of significant concern, but it is
not irreversible. Indeed, the decline in use oflaotic is associated with the recovery of

the susceptibility of bacteria (8-10).

The overuse of antibiotics is a public health peobl if we want to preserve the
effectiveness of these drugs, and also an econoamcern for the health care system,
since recently discovered antibiotic molecules \&gy expensive. Experts also criticize
systematic prescription of certain antibiotics,ezsally in clinical cases, when infection is

actually not bacterial, but viral.



4.3. THE GROWING RESISTANCE OF BACTERIA

Antibiotic resistance is a type of drug resistamtere a microorganism is able to survive
exposure to an antibiotic. Genes can be transférdeen bacteria in a horizontal fashion
by conjugation, transduction, or transformation.u3ha gene for antibiotic resistance,
which had evolved via natural selection, may bereshaEvolutionary stress, such as
exposure to antibiotics, then selects for the #otib resistant trait. Many antibiotic

resistance genes reside on plasmids, facilitatiueg transfer. If a bacteria carries several

resistance genes, it is called multiresistant.

The primary cause of antibiotic resistance is germautation in bacteria. The prevalence
of antibiotic resistant bacteria is a result ofilsiotic use in human and veterinary
medicine. The greater is the duration of exposieegreater is the risk of the development
of resistance. However, despite a push for newbimit therapies, there has been a

continued decline in the number of newly approwvetibéotics in past years (11).
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Figure 5: Number of antibacterial agents discoveredhetween 1983 and 2004 (5-year
Intervals) (12)

Actually more than 10,000 antibiotic molecules &ximit only a hundred, from which a
quarter are representing beta-lactams, are efteatid suitable for therapeutic use. Others

are either too toxic, too unstable or they haver omavailability in human body.



Nowadays many antibiotics are used, but their efaads to resistance of some bacteria
(e. g. Staphylococcus aureu®seudomonas aerugingsaso diseases that were already
treated successfully with antibiotics, are againobgng incurable. Antibiotic resistance

therefore poses a significant problem (13).

4.3.1. WAYS TO PREVENT RESISTANCE OF BACTERIA

The most important ways to prevent resistance ofeloia are:

* to support vaccination campaigning

* to minimize unnecessary prescribing and overpiigisg of antibiotics. This occurs when
people expect doctors to prescribe antibioticsafmiral infection or when antibiotics are
prescribed for conditions that do not require them;

* to complete the entire course of therapy with frescribed antibiotic, so that
antibiotherapy can be fully effective and not breesistance;

* to practice good hygiene and use appropriatetioie control procedures.

Especially in hospitals the practice of good hygieénvery important. Common ways, in
which bacteria can be passed from patient to patieclude contact with contaminated
hands of hospital staff, contact with contaminatedaces or contact with contaminated

equipment (14).

Other very important ways to prevent resistanceacteria are also:

« avoiding usage of too low doses of antibiotics;

 adapting duration of treatment and avoiding trestts that are either too short (less than
8 days) or too long;

« diminishing the massive use of antibiotics iniagture, veterinary medicine and

livestock meat industry.
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4.4. THE MISUSE OF ANTIBIOTICS

The misuse of drugs can also lead to serious aelvergents, where outcome is
hospitalization or prolonged hospitalization, lifeeeatening state, or even death (15).
The class of antibacterials is one of the clasdedrugs that are strongly affected by

adverse events in the field of ambulatory and htspital health care.

Misuse of antibiotics can have various consequences

- individual consequences: increased morbidity aradtality, adverse effects (diarrhea,
allergies), the emergence of resistance as thee adusgilure in treatment, superinfections,
reason for cross-transmission, etc.

- collective consequences: increased bacteriadteegie to antibiotics, encouraging the use
of broad-spectrum antibiotics, etc.

These problems have various origins:

- multiple prescribers with unequal level of knodge,

- routine in antibiotic prescribing, despite comyiie and diversity of different clinical
cases,

- lack of access to the information necessary l@r prescription in everyday practice
(clinical and therapeutic recommendations, resoltsmicrobiological researches and
epidemiological information)

- incomplete and inadequate protocols in clinigalcfice (lack of information on dosages,

methods of administration, duration of treatmetd,)€16).

Therefore, many studies and actions have been ctedlto fight the misuse of antibiotics.
A policy regarding rational use of antibiotics slibbe defined within every health care
facility.

The development, provision and use of protocoks,itfiplementation of recommendations
and organization of trainings also contribute attoimproving of the quality of use of

antibiotics in health care facilities.
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4.5. HOW TO CHOOSE THE OPTIMAL ANTIBIOTHERAPY?

The choice of antibiotherapy usually depends orisg\criteria, such as:

» the bacteria itself it is necessary to identify the site of infectibor an accurate
diagnosis. The agent causing the infection cardbatified or not. If infection is proved,
the choice of antibiotherapy will be made dependingusceptibility of tested bacteria to
a panel of antibiotics. In case that bacteria ig mentified and prescription of
antibiotherapy is made in the absence of bacteicdd information, treatment is
probabilistic;

« individual characteristics of the patient it has to be considered that some antibiotics
require dosage adjustments or they are even coditated in patients with renal or
hepatic insufficiency or failure. In addition, sormpeople are allergic to some families of
antibiotics;

* properties of the antibiotic; the families of antibiotics differ in their speatn of activity
against bacteria. The spectrum of activity of atibéotic is a list of bacterial strains on
which an antibiotic is active and it is unique &ach antibiotic, but it can vary over time
due to the emergence of bacterial resistance. iiitth can be divided in two classes; in

one class there are narrow-spectrum antibidhes are selective and active only against

specific bacteria. Therefore, they are prescribbdmthe bacteria causing the infection are
known. They are generally less hazardous to theahupacterial flora that is necessary for
the health of the body than the second class abiants. In other class there abeoad-

spectrum antibioticsthat are active against a wide spectrum of bactefihey are

prescribed when the bacteria causing the infeasamot known or when the infection is

caused by several different bacteria. Unfortunatéiese antibiotics also destroy the
"good" bacterial flora of human body. Regardinggamies of the antibiotic we also have
to take into account the pharmacokinetics of théibemic and the fact that some

antibiotics are known as "concentration dependweife others are "time dependent”. In
addition, it is necessary to pay attention alsthw diffusion of the antibiotic to specific

sites (brain, bone, etc.).

We also shouldn’t forget, that all antibiotics chave side effects such as allergies,

diarrhea or stomach pain;
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* correct route of administration; sometimes patients are in very severe healthitons

or they can not swallow, so the choice of appraerieoute of administration plays
important role;

« initiation of antibiotherapy has to be on time this depends on the health conditions of
the patient. If health conditions are not sever the site of infection is not detected yet,
it's better to localize infection first and makechkexiological researches to identify the
germ and the site of infection. In many cases, tduseverity of health conditions, we can
not afford that and it is better to start probaiidi treatment as soon as possible. In this
case the re-evaluation of initially prescribed liotiherapy is even more important, since
in most cases we can switch to narrow-spectrumbiatit after completing the

bacteriological research.

Pathogen coverage

Figure 6: Factors that should be considered when dosing the optimal
antibiotherapy

Timely initiation

Carrect route

!

Increased survival
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4.6. THE RATIONAL USE OF ANTIBIOTICS

The aim of rational use of antibiotics is to chodse best possible treatment for each
patient, while also taking in consideration minimgthe emergence of resistant bacteria.
It is based on team work of all health care protesss, trainings, monitoring of MDRB

and monitoring of consumption of antibiotics.

4.6.1. OBJECTIVES OF RATIONAL USE

The rational use of antibiotics has many objectives

- regarding the patient (effective cure usually nsethat treated patient can leave health
care institution as soon as possible),

- regarding the prescriber (aim is to make his befvor of the patient),

- regarding administration of health care instdnt(rational use of antibiotics affects also
the costs related to treatment),

- regarding microbiologists and epidemiologist®{tican contribute a lot to diminishing of
emergence of MDRB)

4.6.2. RULES FOR RATIONAL USE OF ANTIBIOTICS

The appropriate use of antibiotics in curing ini@e$ and in using them as prophylaxis,
depends on: (17, 18)

- early and accurate diagnostics,

- correct therapeutic indication,

- optimal treatment, that is justified and thatpexss optimal duration of treatment,
- the best benefit/risk ratio for the patient asiragividual (avoiding adverse effects and
choosing less invasive route of administratiompassible),

- a medical decision based on the best availalatsiec evidence,

- taking into account patient’s preferences,

- control of the emerging MDRB.
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Similarly, the general practice of prescribing hittiics can be summarized as:

1. To choose an active molecule for the identibeduspected bacteria.

2. To choose a molecule that diffuses as active effective substance at sufficient
concentrations to the site of infection.

3. To choose the optimal dose and dosing interval.

4. To optimize the duration of treatment.

5. Monitoring of possible toxic risks or allergieactions due to selected treatment.

6. To evaluate the effectiveness of the treatmémtcése of prophylaxis, possible
appearance of post-operative infections and in ohsearative antibiotherapy, we have to
observe clinical signs and bacteriological results)

7. To choose equally effective and less expensiyédPm as soon as possible.

8. To analyze possible failures and to investi¢ja¢ecauses.

9. To minimize influences on the environment.

On the other hand, the proper use of antibioticsdeaeral constraints such as:

« ability of prescription of antibiotics by all dlicians;

» multiplicity of clinical cases, microorganismsdaantibiotics;

* high expectation of quality of care from the pats’ side;

* rapid evolution of science requires lifelong lgag;

« scarcity of skilled clinicians, since extra edumaal courses are not obligatory and it
depends on the interest of clinicians whether thagt extra knowledge regarding rational
use of antibiotics. However, there are also noegdt for identifying competence of

prescribers.

Thus, many factors are involved in prescribinglanotics (19).

In addition, many studies have shown the cliniealddit of appropriate choice of empiric
antibiotic therapy. Indeed, inadequate antibiotierapy may affect the prognosis of the
patient and it can lead to bacteremia or death 220, while an appropriate antibiotic

therapy reduces mortality and length of hospit@y $22, 23).
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4.7. RE-EVALUATION OF ANTIBIOTHERAPY 24 TO 72 HOURS
AFTER INITIAL APLICATION

4.7.1. DEFINITION

Re-evaluation of antibiotherapy is a checkup tlsatdone as soon as we have more
information about certain clinical case. For thstfre-evaluation it's important that we do
it on time, but at the latest 72 hours after ihigigplication of antibiotic treatment. It is in a
way a second opportunity to choose optimal anti@cpy.

4.7.2. IMPORTANCE OF RE-EVALUATION

The re-evaluation of antibiotherapy is importanpmmotion of rational use of antibiotics.
Re-evaluation should be done systematically 242tdn@urs after the initial prescription,
depending on various criteria (clinical effectivesge bacteriological results, adverse

effects, etc.) to achieve a de-escalation of attilgrapy if possible.

Re-evaluation can help us with further decision:

"- Necessity of maintenance of antibiotic treatmiérdttacterial infection is not confirmed

or the presence of infection seems very unliketigmt without clinical signs).

- Switch from a broad-spectrum antibiotherapy ttaerow spectrum antibiotherapy on the
basis of antibiogram results, which is importantwié want to diminish resistance of
bacteria in general.

- If an combination of antibiotics had been inifadelected, including an aminoglycoside
with a beta-lactam, in most cases we can do ddatscato monotherapy. On the other
side, positive antibiogram for bacteria liketaphylococcus aureusr Pseudomonas

aeruginosacan lead to change of monotherapy to combinatierapy (24). "
The main goal of this re-evaluation is to reduce émergence of bacterial resistance with

diminishing use of antibiotics to a minimum by taiinto account bacteriological and

clinical criteria, while maintaining optimal trea¢mt for the patient. With all these
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decisions we can also reduce the financial costeeatment by reducing use of antibiotics
or by changing of the route of administration (sWwifrom IV to PO).

4.7.3. THE IMPORTANCE OF CORRECT INITIAL PRESCRIPTI ON

The re-evaluation can be considered as significaihy after correct initial prescription,
which means having answers to the questions regardi

- the suspected bacterial target,

- the pharmacokinetic or pharmacodynamic propetyigisal for the infected area or for

the patient.

physio-phatelogical

PATIENT €—=_ % BACTERIA

pharmacodynamic
interactions

pharmacokinetic
interactions

ANTIBIOTIC

Figure 7 : Relationship between patient, bacteriarad selection of optimal
antibiotherapy

Correct initial prescription depends on medical Wlealge of prescriber in the field of
pathophysiology, clinical pharmacy, microbiologyidemiology and pharmacotherapy.
The prescribing physician has to link these diffié@spects to a whole at the time of initial
prescription and at the time of re-evaluation.

The difficulty of prescribing optimal antibiothenapeems especially important because:

- the target of antibiotics is a living organistat has specific segments called regions of
genomic plasticitf{RGPSs),

- the prognosis of the patient can quickly get woi$ initial treatment is not carefully
selected and correct. Consequences of inappropnigitd treatment can often lead to the
introduction of broad spectrum antibiotics treatinento addition of another antibiotic

(combination therapy), especially if general clalistate of the patient is severe.
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Supervision and mentorship of experienced doctorkess experienced prescribers and
them following the protocols regarding empiricatibiotherapy prescription, also plays an

important role in reducing misuse of antibioticelamwong diagnoses.

Prescription of probabilistic antibiotic treatmesttould be limited to maximum 3 or 4
days. We should also pay higher attention to theatcn of antibiotic use for different

indications.

4.7.4. WHY TO INSIST ON MAKING RE-EVALUATION?

According to recommendations of French Nationalh&uty for Health (Haute Autorité
de Santé; HAS), the continuation of antibiotherapyhe time of re-evaluation should be

supervised by senior physician (head of the deparmtninfectologist, etc.) (25).

Re-evaluation of antibiotherapy often raises défgrquestions from those at the point of
initial prescription. It is recommended to answeerh, even if sometimes we could be
satisfied with an effective treatment or with tlaetfthat isolated bacteria are sensitive to
the prescribed antibiotic.

Many arguments can be used to favor one antibiogiatment over another regarding

sensitivity on the antibiogram. These argumentshaae different points of view:

- Microbiological aspect:

For example, changes in treatment are recommendledrdatment of pneumococcal
meningitis based on values of minimum inhibitoryncentrations of amoxicillin,

cefotaxime and ceftriaxone if the isolated straiStreptococcus pneumoniézd).

- Pharmacological aspect:

Some infection sites, like meninges, eye or bane specific and because of this we have
to pay attention to choosing antibiotics that hau#ficient diffusion. Also in the case of
prosthetic material we have to choose an antibitiet is active against bacteria in

stationary growth phase.
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We must also take into account the relation betwitbenpharmacokinetics (absorption,
distribution, metabolism and elimination) and phacwdynamics (the relation between
concentration and antibacterial effect). If necegsaicrobiological assays of antibiotics
can be of help.

It is also necessary to adapt the dosage inteegarding pharmacokinetics of antibiotic to

achieve desired concentrations.

- Aspect of rational use:

This criteria underlies the concept of recommermaatiegarding choosing certain
antibiotics, that are considered as a reserve.dpbyatides are, for example, antibiotics that
are given to patients infected with Gram-positiaetleria, for which there is no alternative
therapy due to resistance or allergy (e.g. wheatrirent withp-lactam antibiotics is not an
option) (26).

Decision for prescribing an aminoglycoside is ugudle to the need of rapid bactericidal
activity. Due to this, clinical cases, where wedfan aminoglycoside used in combination,
are usually serious or there is a risk of progomssio sepsis and/or septic shock.
In these cases we can decide for de-escalationatbrihe point of re-evaluation, when we
examine individual case once again with more dadamformation.

Also, some recommendations state that at the tintieeare-evaluation, the maintenance of
any combination of antibiotics should be discussedually, the maintenance of an
combination should not be continued for more tHared days, except in rare situations
(25).

- Economic aspect:

The prescribing physician should also be awardhefamount of the daily costs, dosages
and recommended duration of treatment for certadication.

Usually we can significantly diminish unnecessaogts already with appropriate earlier
switch from IV to PO therapy, without putting thatgnt at increased risk (27).

However, if theper osroute is appropriate to treat some infections,jtli@venous route is
obligatory for others, like bacteremia, meningitenndocarditis, etc. In general, it is
unnecessary to begin the treatment of infectioih wibst expensive antibiotics, unless life

of the patient is endangered.
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- Aspect regarding toxicity:

We have to observe possible side effects of thartrent and also follow laboratory results
of blood concentrations of certain antibiotics.

The virtual disappearance of chloramphenicol usktae low use of lincosamides have
significantly reduced the risk of toxicity to humarbody (hematotoxicity,
pseudomembranous colitis). We can avoid this prolle most cases with withdrawing
aminoglycosides after initial combination therapyerthree days of treatment, when
possible, or by monitoring residual serum levelsetduce nephrotoxicity. In any case, we

have to follow patients' response to any antibitBatment.

- Use in practice:

At the point of re-evaluation, we should also focus patients' response to initially
established treatment (adherence to treatmente rofitadministration, dosing interval,
number of pills that have to be swallowed, palditgbietc.). The role of nurses can also
have a big impact regarding route of administratompreparation of the antibiotic that is

given IV.

Ignorance of these concepts, their complexity ok laf supervision of prescribers can
explain why 30% to 50% of hospital prescriptionsaafi-infective agents are supposed to
be inadequate (28, 29).

It is the role of the Antinfection Agents Committee (Commission des Antebtfeux;
CAl) and its multidisciplinary nature to distributecommendations to less experienced
prescribers by involving their members in the teaghof correct anti-infective therapy,
especially in the field of "rational use of antitis”. It's also important that they present

the importance of a re-evaluation as a basis falitywof treatment.

The recommendations regarding rational use of imiils are supposed to ensure that
patients receiving antibiotic treatment are a pare-evaluation of antibiotherapy 24 to 72

hours after initial application, and that furthezctsion should be discussed or at least
marked in patient’s medical record and in a nursieg
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In addition, information regarding antibiotic thpya should be also included in the

patient's discharge paper (25).

4.8. REGULATORY ENVIROMENT

At the moment, calculation of ICATBComposited Index regarding rational use of
antibiotics ; Indice Composite de bon usage desbfatiques), V2010 certificatioand
Agreement of proper use (Contrat de bon usage ;)C&lire the evaluation of the

rational use of antibiotics in France.

Recommendations regarding rational use of antisotn hospitals recommend a re-
evaluation of antibiotherapy 24 to 72 hours aftatial application, when we already have
the majority of the information regarding:

* results from antibiogram about bacteriological sE®pegarding bacterial strain

and sensitivity,

e actual presence of the infection,

» clinical image about hospitalized patient and etrofuof the infectious disease,

» tolerance or response to the treatment (25).
To encourage health care institutions to implemiigise recommendations about re-
evaluation after 24-72 hours, several requirembate been drafted and indicators were

developed.

4.8.1. RECOMMENDATIONS OF HAS

In April 2008, the Health care Authority (Haute Arité de Santé, HAS) made
professional recommendations called "Strategy dibexic therapy and prevention of

bacterial resistance in health care" (25).
Concerning the general organization of the presonpof antibiotics in hospitals, these

recommendations make clear that antibiotics shbalgrescribed and dispensed for each

individual patient, also with information about exqped duration of the prescribed
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treatment. Computerization of prescribing and dispgg would enable better traceability,

monitoring and analyzing of consumption of antilwset

4.8.2. ICATB (Composited Index regarding rational use of aatibs ; Indice Composite
de bon usage des Antibiotiques)

According to the national fight against nosoconmkctions, the Ministry of Health has

developed national indicators that have to be ctdtkin France on an annual basis.

The list of 5 indicators regarding nosocomial inias:

- L'ICALIN (Composited Index of Activities of théight against nosocomial infections;
Indice Composite des Activités de Lutte contreltdsctions Nosocomiales)

- L'ICSHA (Index regarding consumation of hydrodiotic solutions; Indice de
Consommation de Solutions Hydro Alcooliques)

- Le SARM (Indicator orMethicillin-resistantStaphylococcus aureyMRSA); Indicateur
relatif aStaphylococcus aurel®ésistant a la Méticilline)

- Le SURVISO (Indicator for the existence of sultagice about surgical site infections;
indicateur relatif a I'existence d’'une SURVeillaraes Infections sur Site Opératoire)

- L'ICATB (Composited Index regarding rational uskantibiotics; Indice Composite du
bon usage des AnTiBiotiques)

The monitoring of ICATB is a part of comprehensaproach to improve the quality of

health care. Annual calculation of ICATB for heattire institutions is mandatory as a part
of activities against nosocomial infections. Thécaktion methods are detailed in the
ICATB document (30).

The improvement achieved with ICATB should resalteduction of misuse of antibiotics
and thus reduce the unnecessary exposure of gateantibiotics. This would also help to
control the bacterial resistance to antibiotics &mgreserve antibiotic effectiveness (31,
32).
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The re-evaluation of antibiotherapy is also a pAtCATB and it is worth 2.5 points out of
20. To fulfill this requirement, audit about theioaal use of antibiotics should be made in

hospital at least once a year.

4.8.3. V2010 CERTIFICATION AND THE PROPER USE OF ANTIBIOTICS

Any health care facility should follow the recommdations and requirements of HAS.
Requirements are described in a special certiinatianual (version 2010).

Criteria 8 h in this manual describe rules aboyianance of re-evaluation as well.

Regarding the appropriate use of antibiotics, theifccation manual v2010 recalls that
"the high consumption of antibiotics, the prevakenaf bacterial resistance and the
additional incurred costs are forcing health carstitutions to follow the process to
improve their practices. The appropriate use obartics is part of national public health
priorities" (33).

The certification manual states that the re-evalnadf antibiotherapy 24 to 72 hours after

initial application is even more important in caséa probabilistic treatment.

4.8.4. AGREEMENT OF PROPER USE; Contrat de bon usage (CBU)

The University Hospital of Tours is like other hatare facilities linked to its supervisory
authorities by an Agreement of proper use (Conttadton usage ; CBU).

The aim is to improve prescribing practices forignsicant reduction of unjustified
expenses.

Health care institutions have to follow commitmententioned in the contract and take
necessary action. In case of incompliance with caments, the CBU is a financial
penalty. Indeed, the rate of reimbursement for egpe and expensive medicaments may

be reduced by the mandatory health insurance by(3@%35).
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4.8.5. FRENCH NATIONAL PLAN IN PRESERVING EFFECTIVE NESS OF
ANTIBIOTICS (2007 — 2011)

This is already the second phase of the nationah pegarding preservation of the
effectiveness of antibiotics and it follows thestione that was started in 2001 for the

period of 5 years.

Actions taken in the first phase led to a signiitcdecrease in antibiotic consumption.
Results have shown that in the first 5 years, thresemption of antibiotics decreased by
23.4%, which is very close to the originally pladng5%. However, bacterial resistance

still remains a big concern (36, 37).

The aim of the second phase is to diminish the gem&e of bacterial resistance to
minimum trough different actions like improving mea practices in the field of
prescribing antibiotics and informing general pabéibout the problem of resistance.
Investigations in research field (new antibacteaignts and rapid diagnostic tests) are also

considered as priority.

4.9. ACTIONS AT CHRU TOURS

The class of antibacterials is the only class ofgydr whose inappropriate use undermines
the effectiveness by the emergence of resistan@an@rbacterial pathogens. The cost of
antibacterials, the emergence of new molecules, aitvareness of the seriousness of
nosocomial infections, the emergence of multidregjstant bacteria and aim to follow the
good practice in use of antibacterials, have ledh® establishment of Anti-infective
Commission (CAI) at CHRU Tours in 1978.

4.9.1. GENERAL AIMS OF ANTI-INFECTIVE COMMISSION ( CAI)

The CAI has to define the policy of antibiotic uge each health care institution. The
necessary elements are:

- development of a list of available antibiotics;

- to coordinate the development of protocols thHatutdd serve as a reference to the

prescriber and to dispensing pharmacist. A goodopab is supposed to be simple,
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practical and adapted for each ward of the hospitahould be also regularly updated and
adapted in collaboration with prescribers;

- to ensure the quality of the information providedthe representatives of pharmaceutical
industry and its compliance with the policy of thealth care institution;

- coordination of educational trainings for evergipdhat is connected to antibiotherapy
field (prescribers, dispensing pharmacists, nueses));

- to ensure the quality of the initial prescriptiohantibiotics and systematic re-evaluation
after 24-72 hours and at day 7,

- to follow the aim that orders of reserve antilm®tshould be for each patient individual
and nominative;

- to work on establishing of computerized presagbsystem that would be connecting
wards, hospital pharmacy and the department ofabiclogy. This would be a great
improvement that would allow individual prescriptiand dispensing for all patients and
all antibiotics;

- monitoring of actions taken with clinical audits;

- monitoring of antibiotic consumption and frequed bacterial resistance;

- contribution to researches in the field of anfective agents.

4.9.2. THE MAIN AIMS OF CAI AT CHRU TOURS

- Preparation of written recommendations and guidslin form of protocols, newsletters
and leaflets, that are regularly reviewed and gbstethe Intranet of CHRU Tours;

- referencing of the new anti-infective agents;

- monitoring of the consumption of anti-infectivgeats;

- monitoring of MDRB (multidrug resistant bacteria)

However, until now not many of evaluation actionsneerning the proper use of
antibiotics have been undertaken. But as we haven sthrough the various
recommendations (certification V2010, CBU, ICATBg¢.§ it is necessary to evaluate
good practice. The reference methodology for evneof practice is an audit. This is
also a reason for choosing an audit regarding gpate use of antibiotics (38, 39).

The main part of the audit focused on re-evaluatibantibiotherapy 24 to 72 hours after

initial application of prescribed antibiotic.
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5. AIMS AND OBJECTIVES

5.1. STUDY AIM

If we want to fulfill the rules of rational use @ntibiotics, any established antibiotic
therapy should be re-evaluated 24 to 72 hours afiéial application of prescribed
antibiotherapy.

In practice the re-evaluation is usually made bgtois or intern medical students, but not
always marked in the patient record. Because af thaiceability of the re-evaluation of
antibiotherapy was chosen as the theme of the.audit

5.2. STUDY OBJECTIVES

» The main objectives are:

- monitoring and evaluation of good practices, Wwhiecommend re-evaluation of initial
antibiotic therapy 24 to 72 hours after initial &pgtion, which is important to ensure that
hospitalized patients are receiving optimal antibitreatment,

- to ensure that this re-evaluation is marked itiepa medical record and the reason of
possible changes at the point of re-evaluationrigem down, so changes in therapy can be
traced.

» Secondary objectives are various:

- to improve the rational use of antibiotics,

- to implement the recommendations of good usantibiotics,

- to educate prescribers and consequently impitoeie prescribing practices,

- to develop a tool for automatic and obligatoryev@luation of antibiotherapy 24 to 72
hours after initial application,

- assessment of appropriateness of initial antibtberapy.
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6. MATERIALS AND METHODS
6.1. THE HOSPITAL

The study was conducted in the general hospitalaars: CHRU (Regional University
Hospital Center of Tours, Centre Hospitalier Réglat Universitaire de Tours).

A public health institution, involving six hospigalBretonneau, Trousseau, Clocheville,
Ermitage, Psychiatric clinic and Psychotherapecgiater) has a special place among other
hospitals in the Central region of France. With 2800 beds in its services, it has a
capacity that allows accommodating 375 new patieneyy day. Each year more than
65,000 patients are treated at CHRU, which maké#seitbiggest and the most important
hospital in the region. 27.8% of patients are rasigl of departments other than the Indre-

et-Loire, which indicates the expertise and impwtaof CHRU (40).

6.1.1. WARDS

All wards from 4 hospitals were included, except fperating units, ER (Emergency
Room) and Psychiatry units.
The data on wards capacities, number of patientaraibiotherapy and the number of

patients included can be found in the attachmesdsan (Attachment 1).

6.2. DEFINITIONS

6.2.1. CLINICAL AUDIT

As we saw earlier, the aim of CAl is to evaludie appropriate use of antibiotics. This
mission is essential to fulfill regulatory requirems and to acknowledge the importance

of implementing new practices at the wards.

Principles of appropriate antibiotic use promptedl @ formalize its evaluation activities
by setting up a retrospective audit regarding prnesons of antibiotics within the services

of CHRU. Indeed, the audit is an essential tookvaluate the application of antibiotic

policy.
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» "Clinical audit is a quality improvement procebattseeks to improve patient care and
outcomes through systematic review of care agaiesplicit criteria and the
implementation of change. Aspects of the structprecess and outcome of care are
selected and systematically evaluated againstaixpliteria. Where indicated changes are
implemented at an individual, team, or service llew&d further monitoring is used to

confirm improvement in healthcare delivery."

or shorter :

"Clinical audit involves improving the quality ofpent care by looking at current practice

and modifying it where necessary. "

» "Clinical audit is essentially all about checkingp@ther best practice is being followed
and making improvements if there are shortfallshi@ delivery of care. A good clinical
audit will identify problems and lead to effectighanges that result in improved patient
care" (41).

» HAS (2004): "Clinical audit is a method of evaloat of practices compared to listed
references. Its main feature is to measure therdifices between observed and expected
practice (usually expressed in the professionabmguendations). It is an action-oriented
method. Its purpose is to improve the quality aiided care. Conducting clinical audit in

an integrated approach to improve quality or it rhaythe starting point” (42).

» General definition by WHO (1987): "Clinical audst & scientific and systematic process
designed with purpose to determine the extent tmhwln action or series of actions are

successfully reaching a goal.”
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6.3. DESIGN

This audit was designed as a retrospective stuatyised on the first prescribed antibiotic

treatment of each patient.

6.3.1. PATIENT INCLUSION AND EXCLUSION CRITERIA

Criteria of inclusion:

Patients will be included in the study if they willatch the following inclusion criteria:

- patients that are hospitalized with complete isetv

- patients on antibiotherapy, which was startdéadt 3 days ago

(antibiotherapy is in progress),

- patients that were taking antibiotherapy duringsgitalization in audited unit
(antibiotherapy was stopped),

- antibiotherapy was started in the audited undtdhe ER.

Criteria of exclusion due to objective reasons:

- surgical unit (where mainly patients with propdmtictreatment are hospitalized),

- ER (patients are normally transferred to appedprivard as soon as possible),

- daily hospitalizations,

- hospitalizations only during the week (patientdscharged” for weekend),

- psychiatry units of Psychiatric clinic and Psyittevapeutic centre

(minimum use of antibiotics),

- nursing home for geriatric patients (long hodatdions),

- patients on antibiotherapy that was initiatedame other unit or in another hospital than

the audited one (except for patients for whichlaotherapy was started at ER).

6.3.2. SOURCES OF INFORMATION

The main source of data was the patients’ medemrd. This includes medical files,

nursing file or the data written on computer aradedd in online hospital database.
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Data that was missing at the time of the surveyewsipplemented by examination of
patients’ records three months after the audith wareful reading of reports in the Shared

electronic patient record.

6.4. DEVELOPMENT OF A DATA COLLECTION FORM

Data were collected with the help of a questiormairoposed by Observatory of drugs,
medical devices and Therapeutic Innovations (Olageime des Médicaments, des
Dispositifs médicaux et des Innovations Thérapewxtsg, OMEDIT), but we improved the
content of collection grid during the various meg$§ with clinicians, who are members of
CAI (Attachment 2).

Guidelines to facilitate and standardize the ctilbec of data were also prepared
(Attachment 3).

The data collection form consisted of various goestand squares to be checked.

We were collecting the following information: daté the audit, audited department,
patient's history, prescribed antibiotic theragyNIname, dose and administration route),
whether diagnosis is written in the patient's folaghether initial prescription is dated and
signed, etc. Furthermore information about re-eatédm were collected: whether and
which microbiological research was made, whethestdyal infection was identified,
whether the site of infection was researched, wdretliagnosis after re-evaluation was
modified, whether there are any notes regardingveduation on adverse effects,
economical or practical reasons, clinical signs,etivar opinion of infectologist or
bacteriologist is written in patient’s folder, etc.

Considering all of the criteria mentioned abovegvaluation was considered as null,
partial or complete. Also the traceability of tleeevaluation was checked (date, signature).
In case antibiotherapy changed after re-evaluatiew antibiotherapy was written down
(INN name, dose and administration route). Natdrenibially prescribed antibiotherapy
was also analyzed; whether antibiotherapy was mmiaiet, modified or stopped. In case of
modification, we also checked what kind of modifica was made (changes in

administration, dose modification, association @edcalation of antibiotherapy, change of
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drug substance or changes in duration of treatm@rg)also checked if hospital discharge
paper was written and when.

On the base of working diagnosis and initially présed antibiotherapy we also ranked
the initial antibiotherapy with assistance of afeatologist as Completely appropriate,

Partially appropriate or Not appropriate.

6.5. CODIFICATION OF RE-EVALUATION

As already mentioned, the re-evaluation was catliftees Null, Partial or Complete,
according to criteria 3, 4, 5, 6, 7 and 8:

- Criteria 3: presence of microbiological research

- Criteria 4: investigations made to localize the sf infection

- Criteria 5: concepts of adverse effects

- Criteria 6: economic concepts

- Criteria 7: clinical concepts

- Criteria 8: presence of infectologist’s opinion

The criteria for defining the nature of the re-exaion were ranked according to their
importance. We classified criteria as major (ciite3 and 4) and as secondary criteria
(criteria 5-8).

To define re-evaluation of antibiotherapy as PadraComplete, at least microbiological

research must have been done and site of infextimi have been determined.

Four criteria were ranked as secondary criteria:

» Notes on adverse effects (that are very likelyedly related to the prescribed
antibiotherapy).

» Notes on practical or economical reasons (Swittl?®© or 1V/SC) with explanation

that was found in patient record. Indeed, changihgdministration tgoer ostreatment

reduces the risk of infection associated with itjerof antibiotic. Normally changing of
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administration to PO or SC means also less invgsigeedure for the patient and in most
cases it is also less expensive from the econorpaat of view.

These economic concepts and practices may alst resower dosages and shortening of
treatment to optimal duration.

» Notes on clinical signs (here we were looking faformation whether body
temperature was still increased or was it backawonal; was pain still present, absent or
increased; whether plasma level of aminoglycosies in therapeutic values, etc.

» Notes on infectologist's, bacteriologist's or h#i®e care unit (ICU) clinician's opinion

were also found in some patient’s records.

If there were no notes regarding bacteriologicabaech made, or if the focus of infection
was not detected, the re-evaluation was autombtidafined as Null.

We defined re-evaluation as Partial if these twanncaiteria were fulfilled and there was

maximum of 1 secondary criteria marked as well.

Finally, we listed re-evaluation as Complete if tmain criteria were present with at least
2 secondary criteria (notes on adverse effectspao@ concepts, clinical signs or the

opinion of the infectologist).

6.6. PILOT STUDY

We tested the questionnaire a few weeks beforgheatvard of Infectious Diseases, to
check if the questions are clear enough for thet aode feasible and clear for analyzing

the collected data.

The aim was to find marked re-evaluation of antiéoapy in patients' records with as

many information as possible, regarding the degithat was taken further on.
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6.7. DATA COLLECTION

The audit was made for 10 consecutive days, froresd@ay 1% to Friday 24 of
September 2010.

Each ward had to be audited from the beginningheodnd on the same day, to assure
reliable results regarding total number of hospaél patients with antibiotherapy. Even
though we could not include all of them in the addicause of exclusion criteria (presence
of antibiotherapy for minimum 3 days, prophylaxéc.), we wanted to see what is the
percentage of hospitalized patients with prescrdogiotherapy.

Since it would be impossible to finish auditing tbelected wards in 4 hospitals in 10
chosen consecutive days, we had some extra hetp dsdern students of pharmacy, that

were going through their practice at the hospitéhat time.
We audited patients that were on broad-spectrumaoow spectrum antibiotherapy, only
patients on prophylaxis were excluded. Antibiotgraad to be prescribed for at least 3

days before.
The evaluation was limited to antibiotics that fmend on ATC list, code JO1.

6.8. STATISTICAL ANALYSIS

The data gathered was analyzed with the help afrgidise statistic in Excel program.
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/7. RESULTS AND DISCUSSION

We audited 70 units in all four hospitals of Touhich have 1112 beds and 885 patients
were hospitalized during the audit. 150 questiomsawere filled in, but only 146 were
exploitable, since we realized later that 4 pasiewmere actually receiving prophylaxis
antibiotherapy. We can conclude that 16.5% of tbsplialized patients were receiving
antibiotherapy for minimum three days at the samé (n total, 240 patients or 27.1% of
all hospitalized patients, were receiving curaawgibiotherapy on the day of the audit.

7.1. DISTRIBUTION OF PATIENTS INCLUDED IN THE AUDIT

Ermitage: 4
3%
Clocheville: 23 (83,5 years) Trousseau: 39
16% 27%
(3,3 years) (68,1 years)

Bretonneau:
80
54%
(66,5 years)

Figure 8: Distribution of included medical recordsregarding different hospitals
(average age of enrolled patients is given in parémesis)

The percentage of completed questionnaires indlpitals of Tours was as follows:

* 27% in hospital Trousseau. The average age ofledrpatients was 68.1 years.

* 54% of the questionnaires were done in hospitatdneau.

The average age was 66.5 years.

* 16% in pediatric teaching hospital (hospital Qlewille).

The average age of children that were includedithitavas 3.3 years.

* 3% or 5 patients were hospitalized in Ermitagsgi@al, which is actually a geriatric
institution. The reason for a low number of comgdetjuestionnaires in Ermitage is the
fact that patients are often transferred betweets and therefore they were excluded from

the survey. The average age was 83.5 years.
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Regarding gender, 52.7% of patients, that we apdlywere female and 47.3% were male.

7.2. DIVISION BY CATHEGORY

ICU: 12
SSR: 4 8%
_ 3%
Obstetrics: 4
General
3%
H Surgery
W Obstetrics
SSR
HICU
Surgery: 38
26% General: 88

60%

Figure 9: Distribution of included medical recordsdepending on area

The questionnaires were done at different wards:

* 60% in general health services.

* 26% in surgical wards. This is primarily becaa$ehe therapy of secondary infections
after operations. The antibiotic prophylaxis was ingluded in the survey on the basis of
the criteria of exclusion.

* 8% at ICU (Intensive Care Unit).

* 3% in obstetrics wards.

* 3% in SSR (Care and rehabilitation units).
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7.3. ANTIBIOTIC TREATMENT BEFORE ARRIVAL AT THE CHR U

18%

Yes
H No

82%

Figure 10: Presence of antibiotherapy before arriveat CHRU

18% of patients started with antibiotherapy beftirey were hospitalized at University
Hospital of Tours. In all the cases but one antit@oapy was modified at CHRU.

7.4. ADMISSIONS TROUGH THE ER

50%

Yes
H No

50%

Figure 11: Admissions trough the ER

Exactly one half of the audited patients were athditrough the ER.

7.5. INITIATION OF ANTIBIOTIC TREATMENT AT THE ER

12%

Yes
M No

88%

Figure 12: Initiation of antibiotic treatment at the ER
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12% of the patients started with antibiotic treatinalready at the ER. In 89% of these
cases the prescribed treatment was probabilistiot nmediate beginning of
antibiotherapy was needed due to severe healthtmndf the patients. However, usually

bacteriological research is primarily done at threval of the patient to the ER.

7.6. INITIAL PRESCRIPTION OF ANTIBIOTHERAPY

100%
95%
90% B No
O VYes
85%
80%
Justification Date Signature

Figure 13: Traceability of the initial prescription

* The initial prescription is justified in the pamts’ records in 97% of cases. This
justification is often written in comments as aitiah diagnostics.

« Similarly, the initial prescription is dated i®% and signed in 90% of cases. These two
important data are found on special nurse’s files.

Here we should also mention that department of @pedic Surgery for adults at
Trousseau, Pneumology units at Bretonneau and Mis&urgery at pediatric hospital
Clocheville have better results due to computerfescription software "Actipidos”,

where we can find all information regarding preseriand date, also with exact time of
prescription. In these cases, the traceabilityhefinitial prescription is complete because

the prescriber can not prescribe medicines witlkmnding-in to the system.
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7.7. THE MAIN CRITERIA OF THE RE-EVALUATION

100%-

O NA
B No
O Yes

80%:

60%-

40%1

20%

0%-

Microbiological Infection proved Site detected
research

Figure 14: Main criteria that were taken as crucialat the time of re-evaluation

* The microbiological research was made in 94%asks. At this point, we were looking
for information whether some of the samples (bloadne, stool, sputum, tissue or
prosthetic material...) were taken and investigated.

This research is made with the aim to confirm itieet During the audit in 53%
microbiological research identified the bacteriasag the infection. This information is
important for choosing the most appropriate antibitreatment with optimal efficiency
and fewer side effects. Also for switching from d&despectrum antibiotherapy to a narrow-
spectrum antibiotherapy this information is veryporntant, especially if we want to
contribute to diminishing of resistance of bacteria

Here we should also mention that microbiologicalesrch can take up to 72 hours, so if
re-evaluation was made after one or two days, m#ybdeesults were not applicable yet. If
we want to claim for sure that blood culture is atege, we have to isolate bacteria for five

days and in this case we have not applicable seatithe time of re-evaluation.

» The site of infection was detected in patienbrds in 92% of cases. Localization of the
infection could be made with help of medical imagéCT (Scanner), MRI, Ultrasound,
Doppler...), relevant clinical diagnostic or withamobiologic research (e.g. positive urine

culture or positive cerebrospinal fluid means thaalization of infection site).
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« For certain diagnoses like erysipelas, the diago® is often only clinical, so there is no
microbiological research made. In this case, theiatherapy is already adapted to the

suspected pathogen.

7.8. SECONDARY CRITERIA OF THE RE-EVALUATION

100%

80%

B No
60%

OVYes

40%

20%

0%

Figure 15: Secondary criteria taken in consideratia at the time of re-evaluation

Regarding secondary criteria :

* 6% of unwanted effects related to antibiotic #pgr were found written in patients’

records.

* only in 4% of cases it was clearly marked that thange of route of administration was
made because of economical or practical reasons.irBgeneral this percentage was
higher, just that the reason was not clearly makked explained. However, we can also
notice that less than 72 hours in some cases ishiok to consider a change from IV to PO
route.

* In 48% of audited patients clinical signs hadrbesitten down in medical record. This

was mainly the persistence of fever or pain notedhe nursing file. In some patients'
records we also found notifications about clearazeeé plasma level concentrations of
certain antibiotics.

» The opinion of infectologist regarding antibiothpy was found in 15% of analyzed

cases.
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7.9. CODIFICATION OF RE-EVALUATIONS IN GENERAL

Null 13
Not done 20 99,

14%

Complete 17
12%

Partial 96
65%

Figure 16: Codification of re-evaluations

Based on the primary and secondary criteria, theveduation 24 to 72 hours after initial
application of prescribed antibiotherapy had beendlifeed. The re-evaluation was
considered as Complete in 12% of cases, Parti&bt and Null in 9% of cases. Re-

evaluation was not done at all in 14% of cases.

For the re-evaluation to be Complete it was noughdado fulfill only the main criteria, but

also at least half of secondary ones. Becauseigfttite majority of re-evaluations were
Partial, since the microbiological research wasedon most cases and also focus of
infection was mostly found. Secondary criteria wasaally not present, they were in most

cases missing or we found less than two of them.
In 14% of cases the re-evaluation was not dondl.ate should try to minimize this

percentage with raising the awareness of preseribet with making re-evaluation we can

contribute to the optimization of antibiotic treagm.
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7.10. CODIFICATION OF RE-EVALUATIONS REGARDING
CATEGORIES

100%

80% -

60% @ Not done
@ Complete
| Partial

@ Null

40% +

20%

0% -
General Surgery Obstetrics SSR ICU

Figure 17: Codification of re-evaluations regardingcategories

From this chart we can see that in ICU, where p#ievith serious clinical cases are
hospitalized, percentage of "complete" re-evaluatics rather high comparing to other
categories. There are also no cases at ICU widva&iations that would be considered as
Null or Not done. This can be explained by ICU idians being experts in antibiotherapy.
On the other hand, percentage of re-evaluationsidered Null is high at Departments of
Obstetrics, but it is also true that the numbgpatifents in this category is low and possibly
not infected. In general here the problem wasréavaluation was not done on time.

Also at SSR, the number of patients is relatively,|but we can notice that re-evaluation
was not done at all for any of the patients. Alltliése cases were following some basic
protocols regarding prescribing antibiotherapy. ddan of prescribed treatment was

defined in all cases.
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7.11. TRACEABILITY OF RE-EVALUATION 24 TO 72 HOURS
AFTER INITIAL APPLICATION

100%

Yalu}
95% mMNo

90% Ovyes

85%

80%

Date Signature

Figure 18: Traceability of re-evaluation 24 to 72 burs after initial application

The date of re-evaluation was written down in 98f4he cases and re-evaluation itself
was signed in 89% of cases. Most of these data feered in nurses' files or in online
hospital database. Also here we can notice theanfie of computerized system at certain

units that already use it.

7.12. THE NATURE OF CHANGES IN INITIALLY PRESCRIBED
ANTIBIOTHERAPY

Stopped &
5% Maintained 35
28%

Modified 85
67%

Figure 19: Nature of changes in initially prescribel antibiotherapy 24 to 72 hours
after initial application

Regarding the nature of changes in initially prisst antibiotherapy at the point of re-
evaluation, antibiotherapy was maintained in 28%difred in 67% and stopped in 5% of

the cases.
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7.13. THE NATURE OF CHANGES IN INTIALLY PRESCRIBED
ANTIBIOTHERAPY REGARDING ITS CODIFICATION

H Stopped
B Modified

O Maintained

Null Partial Complete

Figure 20: Nature of changes in initially prescrib@ antibiotherapy regarding its
codification

In 82% of the initially prescribed antibiotherapiteat were ranked as "complete”, the
initial antibiotherapy was modified. In case of tjga" re-evaluations, 66% of them were
modified regarding antibiotic treatment, and onB%® of the re-evaluations that were

ranked as "null" were modified.

Antibiotherapy was maintained in 12% of "complete-evaluations, in 29% of "partial”

re-evaluations and in 38% of "null" re-evaluations.

From this we can conclude that "complete” re-eu#dnas often leading to the changes of
initial antibiotic treatment — to the optimizatioh antibiotherapy. This conclusion is very
important, since it shows that making re-evaluatasndetailed as possible helps us to
follow rational and proper use of antibiotics, amwhsequently also helps in lowering of

emergence of bacterial resistance.
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7.14. PRESENCE OF THE MOTIVE FOR NATURE OF THE
RE-EVALUATION

O Yes

B No

52%

Figure 21: Presence of the motive of the nature tfie re-evaluation

The motive for the modification, maintenance oipgiag of the antibiotic treatment was
found in 48% of patients' records. The reason whsremarked in nurses' files or in online
hospital database. We should encourage presctibevste down the reason for changes,

since it is important for traceability of antibiotireatment.

7.15. PRESENCE OF MOTIVE DEPENDING ON THE NATURE OF
CHANGES IN INITIAL ANTIBIOTHERAPY

100%
90%-
80%
70%
60%-

H No
@ Yes

50%-

40%-

30%-
20%-
10%-

Maintained Modified Stopped

Figure 22: Motive depending on the nature of changgin initial antibiotherapy
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The motive was found in 46% of cases where thereauwaodification of the treatment, in
49% when antibiotic treatment was maintained an@7% in case of stopping of initially
prescribed antibiotherapy.

Modification of initial treatment was often donechese of the results of an antibiogram.
In cases when antibiotherapy was stopped, it waallysbecause of missing evidence of

signs of bacterial infection.

7.16. NATURE OF THE MODIFICATION

O Modification of
duration

OChangesin
administration

B Drug substnce
changed

M Dose modification

W Association

38%

Figure 23: Nature of the modification of the initidly prescribed antibiotherapy

The modification was either in:

» changes of administration: ( e.g. from IV to PC5@),

» dose modification: (e.g. in case of vancomycinding dose is higher and then it is
dropped down to a lower maintenance dose),

» association or de-escalation of antibiotherapy,

» change of drug substance (according to the restiéatibiogram),

» changing of duration of treatment (this was nainid because at the time of initial
prescription duration of treatment is rarely indézhor there is a requirement "until further

notice").
From Figure 23 we can see that in 38% initial dsubgstance was changed, in 28% they

added or subtracted one of the antibiotics, in Zianges in administration were made

and in 7% dose was modified. We did not find anydifications in duration of treatment,
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which was most probably due to the lack of inforigraion expected duration of antibiotic
treatment. Also this is one of the weak points r@fspribers, since it is important to define

the expected duration of treatment already at tet pf initial prescription.

7.17. DISCHARGE PAPER OF THE HOSPITALIZATION

O Yes
mNo

97%

3%

Figure 24: Presence of Discharge paper of the hosplization

It is important that hospital staff informs persbrzhysician also about patient’s

hospitalization and about medications prescribethdihospital stay. Since we wanted to
get objective results, the presence of Dischargempaf the hospitalization was checked
retrospectively for each patient in the ShareddpatRecord (Dossier Patient Partagé ;
DPP). In 97% of cases we found Discharge paper Btlmsaafter concluding the audit at

the latest.

7.18. DOCUMENTATION OF INFECTION IN DISCHARGE PAPER

OYes

ENo

94%

Figure 25: Documentation of infection in Discharggaper
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In case of presence of Discharge paper, the iofeatias documented in 94% of cases.
This shows that in general personal physicians vee# informed about presence of

infection during patient’s hospital stay.

7.19. DOCUMENTATION OF PRESCRIBED ANTIBIOTHERAPY IN
DISCHARGE PAPER

) —— OYes
i I.
} i ENo

Figure 26: Documentation of prescribed antibiothergy in discharge paper

In case of presence of Discharge paper, presanigti@ntibiotherapy was documented in
91% of cases.
In some cases, when patients died during hosptadiz, the discharge paper was not

written in details regarding presence of antibicdipg during hospitalization.

7.20. APPROPRIATENESS OF INITIALLY  PRESCRIBED
ANTIBIOTHERAPY

As we already stated in the introduction, apprdpriaitial prescription of antibiotherapy
is important for good re-evaluation. Because of twe decided to check clinical case of
each patient and to rank initial prescription asm@ketely appropriate, Partially
appropriate or Not appropriate. Since wide medi&abwledge in the field of
pathophysiology, clinical pharmacy, microbiologpidemiology and pharmacotherapy is
needed for this, we decided to rank appropriatenéssitially prescribed antibiotherapy
with the assistance of infectologist. We were dblanalyze 140 of 146 patients, since we

did not have all information needed for all theigyaits.
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We came to the conclusion that the majority ofiaflif prescribed antibiotherapies were
either Completely appropriate (72%) or at leasti&fr appropriate (27%). Only 1% of
initially prescribed antibiotherapies were Not agprate. This results show that there was

good basis for making efficient re-evaluation.

Appropriateness of initially prescribed antibiotherapy

Not appropriate 2
Partially 1%

appropriate 38
27%

Completely
appropriate 100
72%

Figure 27 : Appropriateness of initially prescribedantibiotherapy

Here we also have to mention that appropriateness ranked on base of working

diagnosis and initially prescribed antibiotherapshat does not mean that re-evaluation
after 24 to 72 hours is not needed or that indigibiotherapy will not be changed at point
of re-evaluation even if antibiotherapy was rankaesl completely appropriate at the
beginning of treatment. The fact is that at thenpof re-evaluation, when we have more
information regarding microbiological researchesdf infection and severity of health

condition of the patient, modifications in antiliietapy are still common, since we want to

achieve optimal treatment with antibiotics.

48



7.21. RECOMMENDATIONS FOR IMPROVEMENT

During auditing different units, we noticed thataertain units, where computerized DPP
was used on daily basis and also updated reguladycould find a wealth of important
information related to antibiotherapy and re-evatua Especially in units where they also
use computerized prescription software "Actipiddedceability of initial prescription and
traceability of re-evaluation was complete. In fgears when all wards will work with
computerized prescriptions, results on traceahilitye-evaluation will be even better.

We also discussed that it would be good to thinlouabupgrading computerized
prescription software in a way that an automatertalvould appear 24 to 72 hours after
initial application of antibiotherapy, that woul@ la reminder to doctors that re-evaluation
has to be made. Short version of our questionraotdd automatically open and basic
facts about re-evaluation should be filled in, dctbr would want to progress in the
program and to continue with computerized presiomptPossibly another alert would
appear at day 7 after initial prescription and weld analyze second re-evaluation as well.

Computerized prescription of medicines is also adgway to follow and also diminish

consumption of antibiotics.

For better results in future collaboration and suppf all prescribers is also very
important. They are the ones that play significate in rational use of antibiotics and in
diminishing emergence of resistance of bacteriath&tsame time we have to assure that
they do not take re-evaluation as something thataating doubt about their knowledge
regarding prescribing, but something that is essleribr optimization of antibiotic

treatment and rational use of antibiotics.

The next audits are planned on yearly basis taiatalthe correcting actions impact.

In future we recommend to monitor also clinical cauhes and to see what is the link
between them and re-evaluations being ranked Caeygbartial, Null or Not done at all.

This could be one of the ways, which would provewhimportant re-evaluation of

antibiotherapy really is.
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8. CONCLUSIONS

We have conducted a retrospective clinical auditused on the first re-evaluation of

initially prescribed antibiotic treatment and trabdity of antibiotherapy.

The study showed that :

- Modification of antibiotherapy at the point of-eealuation is more common if re-

evaluation is codified as Complete.

- Computerized prescription of antibiotherapy erals better traceability of re-evaluation

and changes in antibiotherapy during treatment.

- Percentage of clinical cases, where re-evaluagioot done, is still high in some units.

- Motive for changes in antibiotic treatment is maitten down in half of clinical cases.

- Correct initial prescription of antibiotherapyimportant for efficient re-evaluation.

In general we can conclude that with results o$ #@uidit it is hard to say how big the
contribution of making re-evaluation of initiallyrgscribed antibiotherapy for the better
quality of antibiotic treatment actually is. Withlarged audit and linking the re-evaluation
and clinical outcomes we could claim with highdratality what is the actual importance
of re-evaluation. But for sure we can say that witbdification of antibiotherapy to
narrow-spectrum antibiotics, de-escalation of aotiterapy, adjusting doses and changing
of administration of antibiotic we contribute tardnishing of emergence of bacteria and

unnecessary costs, what is also very important.
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10. ATTACHMENTS

ATTACHEMENT 1: UNITS INCLUDED IN THE AUDIT

Crmzz0-4mMmxuw

Number Number of Number of Nur(x:fber
UF UNIT hospitalized patients with :
of beds atients antibiothera patients
P PY" | included
1020 | MEDECINE INT.A HC 20 20 4 2
1062 | MEDECINE INT.INF.HC 20 20 11 9
HEMATOLOGIE ET TH.
1070 | CELLULAIRE 19 17 2 1
1072 | ONCO. UNITE STERILE 8 7 4 3
1091 | ONCOLOGIE MED. HC 17 13 3 0
1100 | PNEUMOLOGIE Il HC 20 19 16 10
1102 | PNEUMOLOGIE | HC 20 18 14 11
USI NEPHROLOGIE
1670 | TRANSPLANTATION 15 10 5 4
1160 | NEPHROLOGIE HC / / / /
1200 | NEURO. CHARCOT HC 21 19 3 3
1210 | NEURO. BABINSKI HC 20 18 3 2
NEUROVASCULAIRE 5 4 0 0
1211 | SOINS INTENSIFS HC
REANIMATION
1230 | MEDICALE | HC 10 2 1 1
REANIMATION
1240 | MEDICALE Il HC 10 > 3 1
REANIMATION
1250 | MEDICALE Ill HC 6 4 3 2
UNITE DE SURV. } / . 1
1261 | CUNTINUE MED
1360 | UROLOGIE HC 20 16 4 2
NEUROCHIRURGIE
1411 | CLOVIS VINCENT HC 20 18 / 1
NEUROCHIRURGIE
1421 | SOINS INTENSIFS 12 9 4 2
NEUROCHIRURGIE
1431 | CUSHING HC 28 19 2 2
1440 | OPHTALMOLOGIE HC 10 5 0 0
1480 | O.R.L.HC 18 13 2 4
1500 | GYNECOLOGIE HC 22 14 1 0
GROSSESSES
1520 | PATHOLOGIQUES HC 20 14 4 2
1521 | OBSTETRIQUE A HC 25 18 1 2
1531 | OBSTETRIQUE B HC 25 18 0 0
SURVEILLANCE g ; 3 0
1561 | NEONATALE B1B HC
1640 | MEDECINE INT. B HC 22 / / 5
TRANSPLANTATION
1671 | He 15 12 5 5
USI NEPHROLOGIE } } } }
1672 | TRANSPLANTATION
MEDECINE INTERNE
1880 | GERIATRIQUE HC 25 24 5 6
1970 | CORAD HC 15 13 0 0

Xl




Number

Number Nunjbe_r of NL_meer c_)f of
UF UNIT hospitalized patients with ;
of beds patients antibiotherapy patients
included
2020 CARDIOLOGIE B HC 30 28 2 0
2060 GASTRO ENTERO A HQ 16 16 4 2
2082 HEM. DIGESTIVES HC 3 3 3 0
2080 GASTRO ENTERO C H( 16 15 4 3
2110 DERMATOLOGIE C HC 24 24 7 2
2120 RHUMATOLOGIE HC 26 26 6 2
2150 CHIR.VASCULAIRE HC 19 17 5 3
2170 ORTHO-TRAUMA 2A 26 19 6 2
2190 ORTHO-TRAUMA 2C 26 23 6 3
2202 CHIRUR. DIGESTIVE A 34 31 15 7
2212 CHIR. THORACIQ. HC 15 13 1 0
T 2222 CHIR.GEN.DIGEST. HC 27 24 13 2
R 2240 CHIRURGIE MAIN HC 27 26 4 2
(e} 2250 ORTHO-TRAUMA 1 HC / / / /
U CHIR. PLASTIQUE
S 2262 RECONS.HC. 21 15 2 0
S CHIRURGIE / / / /
E 2274 MAX.STOMATO.HC
C 2140 REA.CHIRURGICALE 14 14 11 5
CHIR.CARDIO.VASC.R
2160 EA. 10 6 2 0
2440 BRULES TR HC 10 9 2 2
2700 P | USCI PERIPHERIQUE 17 13 1 1
2740 CARDIOLOGIE A HC 18 18 0 0
2900 CHIR.CARDIAQUE HC 12 9 0 2
2931 NEURO-TRAUMA INT. 13 8 4 0
2291 NEURO-TRAUMA.HC 12 8 2 1
3560 REA.NEONAT.CL HC 9 9 6 4
3120 REA.PED.CL HC 7 3 0 0
3660 NEUROLOGIE PED.HC 6 4 0 0
3052 CHIR.CARDIO. PED HC 4 4 1 0
NEONAT. SOINS INT.
3100 HC 12 11 3 0
C 3180 CHIR.PED.VISCER.HC 18 18 10 6
L BRULES
o 3240 | PEDIATRIQUES 3 1 0 0
C SPECIALITES
H 3750 | PEDIATRIQUES 28 20 8 4
E 3220 CHIR.ORTHO.PED.HC 15 15 4 3
\Y CHIR.PED.TETE ET
| 3730 | COU HC 15 12 4 3
L ONCOLOGIE 6 3 0 0
L 3800 PEDIATRIQUE HC
E SOIN DE SUITE
9500 | MED.PED.HC 8 6 4 4
UNITE SOINS SUITE
ERMI 80002 | 2EME ETAGE 48 45 7 4
TAGE UNITE SOINS SUITE
80003 | 3EME GAUCHE 14 13 1 0
TOTAL 1112 905 251 148
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ATTACHEMENT 2: DATA COLLECTION FORM

Clinical Audit

Rational use of antibiotics: Re-evaluation of the r@tibiotherapy
24 to 72 hours after initial application

Data collection form

Date: Department:
N° of the sheet: Unit:
Name of the auditor: ............... Hospital:

Included patient :

IPP i Patient's label
Male o Femaleo Childo

Birthdate : ..................

Patient's history in the Hospital:

* Admitted in ER : Yeso Noo If Yes, admission date : ...........
* Admitted in hospitalization department : Hosp#ation date : .............
General department :  adulto pediatrica

Surgery departmentt  :  adulto pediatrica

Obstetric department:

- Reanimation department : adult pediatric

-SSR o : adult pediatric

-Othero .o

Antibiotherapy : present stopped (treatment duration in days : ......... )

« Antibiotherapy at the arrival to the hospitalYes o Noo

N° Name / INN Dose / Preparation Administration route

1

2

3

Modified in the hospital ?:  Yes Noo
« Antibiotherapy prescribed in the hospital:

Date of initiation : .......coovviiiiie e,

Which antibiotherapy was initially prescribed ?ro&d spectrum treatment?: Yes Noo

N° Name / INN Dose / Preparation Administration route

WIN|F-
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Criteria YES | NO | NA Comments
INITIAL PRESCRIPTION

. _ _ - _ . Initial diagnostic:
The diagnostic leading the antibiotherapy is wnitte O
in the patient's folder.
Traceability of the prescription:

C Date:
The prescription is: - dated O O
- signed O O Prescriber:

RE-EVALUATION BETWEEN 24-72 HOURS

a) Microbiological research is written down in the

Nature of the research:

patient’s folder: = =
b) If Yes, is it a proved bacterial infection? Bacteria(s) identified:
(bacterial origin, bacteria identified, ] ] ]
antibiogram,...)
a) Was the site of infection detected? m m Research done:
. . P Re-evaluated
b) Diagnostics has been modified~ diagnostics:
If yes, comment:

Can you find in the patient’s folder notes on: y
- undesirable effects (allergy, renal insufficiency | 0
at the point of the re-evaluation?
Can you find in the patient’s folder notes on: If yes, comment:
- economical or practical reasons (change to per|os O
...) at the point of the re-evaluation?

o . If yes, comment:
Can you find in the patient’s folder notes on: y
- clinical signs (fever, pain,...) at the point oétre-| O
evaluation?
Can you find in the patient’s folder the infectakig If yes, comment:
or bacteriologist opinion at the point of the re- O O

evaluation?
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CODIFICATION OF THE RE-EVALUATION BETWEEN 24 AND 72HOURS

Regarding the criteria n°3a, 4, 5, 6, 7, 8,
the reevaluation is considered as:
9 uiIN O
arial O
e@plete 0
Traceability of the re-evaluation:
Date :
10 | The re-evaluation is: - dated = o o
igrsed m m o | Prescriber:
Antibiotherapy after re-evaluation:
1 l\f Name / INN Dose / Preparation Administration route
2
3
If the re-evaluation is «Null» after 24-72 houtsyas done:
Not doneo Before than in 5 days After 5 days
NATURE OF THE RE-EVALUATION BETWEEN 24-72 HOURS
The antibiotherapy was maintained after 72
hours following the initiation? ) )
1211 the reason written down in the patient Reason:
folder? - -
If yes, comment:
Modification of the initial treatment? m
Nature? :
- administration preparation 0
- dose modification O
13 | -association: Added  Subtracto O
- drug substance change O
- duration modification o
- other m
Is the reason written in the patient’s folder? O 5
Reason:
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Was antibiotherapy stopped? m

14 Is the reason written in the patient’s folder? O o Reason:

Hospital discharge paper was written: Yes Noo
Date of the paper: ............coovviiiinie
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ATTACHEMENT 3: GUIDELINES FOR COLLECTING DATA
Criteria of inclusion:

- Patients that are hospitalized with completeiserv

- Patients on antibiotherapy that was started minin8 days ago (antibiotherapy is in
progress).

- Patients that were taking antibiotherapy duringspitalization in audited unit
(antibiotherapy was stopped).

- Antibiotherapy was started in the audited uniabthe ER.

Notes:

- Limit re-evaluation only on 24-72 hours (othetelare-evaluations do not matter).

- For patients that had several periods of aniibiseatment during the hospitalization,
first antibiotic therapy prescribed should be anaty

- Patients who passed between several departmehtspitals may be included.

- Regarding patients whose antibiotic therapy watiated by a general practitioner,
include those whose treatment was changed uporahiwi the ER or the audited unit.

Criteria of exclusion

- Patients that are hospitalized at:
- Operating unit
-ER
- Daily hospitalizations
- Hospitalizations only during the week (patientdsscharged” for weekend)
- Psychiatry unit
- Patients that are hospitalized for long term ¢sabweeks)
- Patients on antibiotherapy that was initiated@me other unit or other hospital
than the audited one (except for patients whogsbiatiterapy was started at ER)

Audit checklist:

Note all useful comments for comprehension.

1st page :

- Date of the audit (each audited unit should bislfied in the same day).

- Do not fill in the “Checklist number” - this nurabwill be given later.

- IPP : the IPP (Permanent Patient Identity ; imfation that you will find on the patient’s
label) is the number given to a patient for hisyvirst hospitalization. The aim of this
number is to easily find the patient through infatios system in order to access his/her
hospitalization summary (hospital discharge papergase it was not available during the
audit day.

- SSR (Care and rehabilitation unit): it referstéep departments of Ermitage hospital
(elders) and Clocheville hospital (children).
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- Patient history: aim of this information is tceittify the department, which initiated the
antibiotic treatment, and to find out if the patiemrived directly in the audited unit or if
he/she was admitted through ER before.

- Write down the prescribed antibiotherapy in tlosgital: date of first intake, INN name,
brand name, dosage, preparation and route of ashmaition.

- If the treatment is broad spectrum, (bacteria waes identified when treatment was
started), check YES.

Criteria n°1 :

The diagnostics leading the antibiotherapy is emitin the patient's folder (observation
sheet, prescription's notebook, electronic folteglthcare folder...).

Clearly write down the diagnostics in the commédldek at OMH or medical summary in
the patient's folder).

Criteria n°2 :

The antibiotherapy is dated: check YES (add the ttathe comments).

The name of the prescriber is in the patient’s dalccheck YES (add the name to the
comments).

Criteria n°3 a:

If you can find in the patient’s folder or in thedpital database some microbiological
research in the first 72 hours after the treatnaexst started: check YES (even if the results
are under process, add it to the comments).

If no research was done, or if the results werdmatd in the first 72 hours: check NO.

Criteria n°3 b:

If NO was checked at 3a criteria, check NOT APPLELE.

If the results are in process in the hospital deabcheck NOT APPLICABLE and add it
to the comments.

If the results are known after 72 hours, check NXPPLICABLE.

If the results of the microbiological research ist rconfirming a bacterial infection
(negative culture, viral, fungal or parasitic irtfea,...) check NO.

If the results of the microbiological researchasfirming a bacterial infection, check YES
(add the name of the identified bacteria in comsjent

Criteria n°4 a:

If the site of infection is detected through metligmagery (CT (Scanner), MRI,

Ultrasounds, Doppler,...), relevant clinical diagtio, microbiologic research (ex: urine
culture positive, cerebrospinal fluid positive, ainiallows to find the infection site) and if
the site is localized, check YES.

If the infection site is not found despite the aast, check NO.

If the infection site was not detected, check NO.

Ask somebody from the department for the acceshdoPACS (Picture Archiving and
Communication System) report.

Criteria n°4 b:

If after this localization research, the diagnasiE modified or has more details than the
initial diagnostics, add it to the comments.
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Criteria n°5 :
If you find some notes about undesirable effectstdithe antibiotherapy, leading to an
antibiotherapy modification, check YES.

Criteria n°6 :

If you cannot find any undesirable effect followithge antibiotherapy, or if the patient had
a renal insufficiency, or any other pathology wihesshe arrived, without any direct link
with the antibiotherapy, check NO.

If you can find any economical or practical noteshe patient folder, check YES.
Example: Route change (relay IV/PO)
Patient, who is not receiving IV infusion anymaased can swallow
The drug substance is different (few IV substar@anot be taken PO)

If drug substance is changed, dose has to be atiggutd it in the comments).

Criteria n°7 :
If you can find any notes about clinical signs lie fpatient folder as fever, pain,... check
YES (add it in the comments).

Criteria n°8 :

If an infectologist opinion (Frédéric BASTIDES, LelBERNARD, Jean-Marc BESNIER,
Patrick CHOUTET, Guillaume GRAS, Leslie GUILLON-GRMATICO) or
bacteriologist (Alain GOUDEAU, Rolland QUENTIN, MarFrédérique LARTIGUE,
Laurent MEREGHETTI, Philippe LANOTTE, Nathalie VANDER MEE, Claire DE
GIALLULY, Virginie SAUSSIER-MORANGE, Anne-Sophie VIEENTIN, Gaélle
BATY, Eve HAGUENOER ) is found in the patient foldecheck YES (add it in the
comments).

Criteria n°9 :

The re-evaluation is considered Null, Partial omiptete regarding criteria 3a, 4, 5, 6, 7
and 8. These criteria have different weightingsardiong their importance:

-If criteria n°3a and/or 4 are checked NO, thevaheation is considered as Null

-If criteria n°3a AND 4 are checked YES and maximane of criteria 5, 6, 7 or 8 is
checked YES, the re-evaluation is considered asaPar

-If criteria n°3a AND 4 are checked YES and maximtwo of criteria 5, 6, 7 or 8 are
checked YES, the re-evaluation is considered asplien

Check the right square.

Criteria n°10 :

The antibiotherapy re-evaluation is dated: checlsY&dd the date in the comments)

The name of the doctor who did the re-evaluationriten: check YES (add his/her name
in the comments).

If the criteria 3a, 4, 5, 6, 7 and 8 are checked bl@ck NOT APPLICABLE.

Criteria n°11 :
Write down the antibiotherapy prescribed 24-72 Baafter the initial prescription (drug
substance(s)/brand name(s), dose, preparatioroatel of administration.
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Check the square according to the nature of thbiatiterapy re-evaluation (criteria 12, 13
or 14); maintained without any modification, moddior stopped.

Criteria n°12 :

If, regarding the patient folder, you notify thhetantibiotherapy was maintained after the
72 hours following the initiation, check YES.

If the reason is written in the patient folder, ch&ES (add reason as a comment).

Criteria n°13 :

If, regarding the patient folder, we notice at tease modification of the antibiotherapy
during the 72 hours following the initiation, che¥kS.

Check the square according to the nature of thefroaiion; more than one square can be
checked.

If the reason is written in the patient folder, ch&ES (add it as a comment).

Criteria n°14 :

If, regarding the patient folder, the antibiothgrawas stopped during the 72 hours
following the initiation, check YES.

If the reason is written in the patient folder, ch&ES (add reason as a comment).

If the hospital discharge paper is available, itadd check YES.
Write down the hospital discharge paper's datetldlate when you read it.
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