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In 2001, the European Commission (Directorate-General SANCO - Health Monitoring Program)
funded the European Surveillance of Antimicrobial Consumption (ESAC) project.

A pilot project was established from 2001 to 2003 (referred to as ESAC-1). The aim of the
project was to collect comparable and reliable data on antibiotic use in Europe in ambulatory
and hospital care from publicly available sources, and to assess the time trends in human
exposure to antibiotics. In this project a ‘network of networks’ approach was adopted. A
multidisciplinary management team based at the University of Antwerp, Belgium, established a
network of dedicated national representatives (NR), collaborating on a voluntary basis. In each
country, the national representative was to contact potential data providers. Data collection
was aggregated at the level of the active substance (not at brand level), using the taxonomy
of the Anatomical Therapeutic Chemical (ATC) classification system, as recommended by the
World Health Organisation (WHO). The original data collection was limited to the ATC class
JO1. Consumption was expressed in defined daily doses (DDD).

In 2004, the European Commission (Directorate-General SANCO - Health Monitoring Program)
decided to continue funding ESAC from 2004 to 2007 (referred to as ESAC-2). The main
objective of the second phase of the ESAC project was to consolidate the continuous collection
of comprehensive antibiotic consumption data. In addition, use data (i) on antibiotics not
included in ATC class JO01 (combinations for eradication of Helicobacter pylori, oral
metronidazole, ornidazol, vancomycin, and colistin), (ii) at the package level, and (iii) of
antimycotics for systemic use, were collected. In-depth consumption data for ambulatory care,
hospital care, and nursing homes were investigated, and a pharmaco-economic evaluation was
carried out. Finally, a set of twelve quality indicators for outpatient antibiotic use, which can be
derived from ESAC data, were developed.

In 2007, the ESAC project was funded by the European Centre for Disease Prevention and
Control (ECDC). The project aims to consolidate the continuous collection of comprehensive
antimicrobial consumption data, from ambulatory and hospital care, from the 27 EU Member
States, 3 European Economic Area/European Free Trade Association (EEA/EFTA) countries
(Iceland, Norway and Switzerland), 3 candidate countries (Croatia, Former Yugoslavian
Republic of Macedonia and Turkey) and 2 other countries (Russian Federation and Israel).
Additionally, the project aims to deepen the knowledge of antibiotic consumption by focusing
on specific consumption groups and/or patterns in collaboration with those countries where the
appropriate data are available.

An interactive database is available at www.esac.ua.ac.be

Period of data collection: 2006

Grant Agreement GRANT/2007/001
Specific Agreement ECD.609

This document was prepared by the ESAC Management Team, the ESAC Scientific Advisory
Board and the ESAC National Networks.

ISBN number: 978-90-5728-094-8
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- Summary -
SUMMARY

ESAC (European Surveillance of Antimicrobial Consumption) is an international network of
national surveillance systems, collecting comparable and reliable antibiotic use data granted by
ECDC (European Centre for Disease Prevention and Control; Grant Agreement
GRANT/2007/001, Specific Agreement ECD.609).

ESAC aims to maintain a continuous, comprehensive and comparable (using ATC/DDD
classification) database on antimicrobial consumption for all EU Member States, EU candidate
countries and European Economic Area - European Free Trade Association (EEA-EFTA)
countries, ensuring high standards of data collection, collation and validation (using national
registers) in a timely fashion. ESAC aims to improve and expand the scope of the database on
consumption data in consultation with ECDC. Additionally, the project aims to deepen the
knowledge of antibiotic consumption by focusing on specific consumption groups and/or
patterns in collaboration with those countries where the appropriate data are available.

The overall aim of the project is to consolidate the continuous collection of comprehensive
antimicrobial consumption data, from ambulatory and hospital care, from the 27 EU Member
States, 3 EEA/EFTA countries (Iceland, Norway and Switzerland), 3 candidate countries
(Croatia, Former Yugoslavian Republic of Macedonia and Turkey) and 2 other countries
(Russian Federation and Israel).

The ESAC yearbook 2006 covers the 1999-2006 consumption data for antimicrobials for
systemic use (ATC group J01), antimycotics for systemic use (ATC group J02) and additional
specific substances i.e. the data available in the ESAC database which were collected by the
ESAC Management Team in 2007. Of the 35 participating countries, 21 were able to deliver
outpatient data, 14 hospital data and 4 total data including both sectors together for 2006.

In summary, in 2006, the outpatient consumption of antimicrobials for systemic use (ATC
group J01) varied from 9.58 Defined Daily Doses (DDD) per 1,000 Inhabitants per Day (DID)
in the Russian Federation to 32.4 DID in Greece with a median of 18.7 and an interquartile
range from 15.4 to 22.7 DID. The most used JO01 subgroup were the penicillins (JO1C),
followed by the macrolides (JO1F) or tetracyclines (JO1A) depending on the country. The
ranking of the countries did not change compared to previous years, although among the
highest consumers, the consumption in general decreased or stabilised in 2006. During the
reported eight years, the countries presented different temporal patterns. Some countries had
continuous trends (increasing or decreasing), other countries showed stable use and the
remaining countries have a pattern in sawtooth. More and more countries have implemented
or plan to implement actions to control antimicrobial resistance in the community through
rational use of antimicrobials.

In 2006, the hospital consumption of antimicrobials for systemic use (ATC group J01) varied
from 0.6 DID in Iceland to 3.5 in Finland. The most used subgroup in the hospital sector was
also penicillins (J01C), but followed by cephalosporins and other beta-lactams (J01D) and
quinolones (JO1M).

In 2006, 16 countries reported data on outpatient consumption of antimycotics for systemic
use (ATC group J02). The use of this class varied from 0.11 DID in Norway to 1.47 in Belgium.
Three substances, itraconazole, fluconazole and ketoconazole represented more than 95% of
the outpatient use of antimycotics. Unfortunately, data on terbinafine was not available for
2006. These data will be collected in 2008.

ESAC aims to collect consumption of other antimicrobials, such as antivirals and
antituberculosis, next to antibiotics and antimycotics for systemic use.

Finally, antibiotic consumption for specific groups has been studied in those countries where
the appropriate data are available, and data has been collected for sub-national regions.
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LIST OF ABBREVIATIONS AND RELATED PROJECTS

ABS International Antibiotic Strategies International

AC Ambulatory Care

ATC Anatomical Therapeutic Chemical

BAPCOC Belgian Antibiotic Policy Coordination Committee

BURDEN Burden of Resistance and Disease in European Nations

CHAMP Changing behaviour of Health care professionals And the general public
towards a More Prudent use of antimicrobial agents

DDD Defined Daily Dose

DID Defined Daily Doses per 1000 inhabitants per day

DPP DDD per package

DRG Disease related groups

EARSS European Antimicrobial Resistance Surveillance System

EC European Commission

ECDC European Centre for Disease Prevention and Control

EEA European Economic Area

EFTA European Free Trade Association

ESAC European Surveillance of Antimicrobial Consumption

ESCMID European Society of Clinical Microbiology and Infectious Diseases

ESF European Science Foundation

EuroDURG European Drug Utilisation Research Group

GP General Practioner

GRACE Genomics to combat Resistance against Antibiotics in Community-
acquired LRTI in Europe

GRIN General Practice Respiratory Infections Network

HC Hospital Care

ICD International Statistical Classification of Diseases and Related Health
Problems

ICPC International Classification of Primary Care

IPH Institute of Public Health Brussels

IPSE Improving Patient Safety in Europe

LNR Lead National Representative

LTC Long Term Care Facility

MOSAR Mastering Hospital Antimicrobial Resistance and its spread into the
community

MT Management Team

NH Nursing Homes

NN National Network

NR National Representative

PPS Point Prevalence Survey

RoA Route of Administration

SAR Self-Medication with Antibiotics and Resistance Levels in Europe

TB Tuberculosis

TC Total Care

WHO World Health Organisation
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ESAC NETWORK ANNO 2007

ESAC Organisation chart

Management Team

Coordinator (Herman Goossens)
Project manager (Vanessa Vankerckhoven)
Data manager (Arno Muller)
Clinical scientist (Samuel Coenen)

Audit Committee Public health epidemiologist (Erik Hendrickx)
Administrator (Sophie Nys)

M. Struelens (chair) [ IT specialist (Nico Drapier)

M. Godycki-Cwirko Data Support (Tom Bajec)

Clinical scientist support (Rudi Stroobants)

\ 4

Clinical scientist ambulatory care (Niels Adriaenssens)
Clinical scientist hospital care (Faranak Ansari)
Clinical scientist nursing homes (Laetitia Fontaine)
Clinical scientist economics (To be appointed)

T
v v

ESAC Lead National Representatives Advisory Board

Austria (Helmut Mittermayer)
Belgium (Erik Hendrickx)
Bulgaria (Boyka Markova)

Croatia (Arjana Andrasevic)
Cyprus (Antonis Kontemeniotis)
Czech Republic (Vicek Jiri)
Denmark (Niels Frimodt-Mgller)
Estonia (Ly Rootslane)

Finland (Pentti Huovinen)

Former Yugoslavian Republic of Macedonia
(Milena Petrovska)

ESAC National Representatives
(Appointed for two years)

Karl Kristinsson (Iceland)
Arjana Andrasevic (Croatia)
Margreet Filius (The Netherlands)
Raul Raz (Israel)

Giorgio Zaentti (Switzerland)
Inés Teixeira (Portugal)

France (Philippe Cavalié) Advisors to
Germany (Winfried Kern) the subprojects

Greece (Helen Giamarellou)

Hungary (Gabor Ternak) Philippe Beutels (Economics)

Iceland (Karl G. Kristinsson) Peter Davey (Hospital Care)
Ireland (Rober Cunney) Sigvard Mélstad (Ambulatory Care)

Israel (Raul Raz) Béatrice Jans (Nursing Homes)
Italy (Pietro Folino)
Latvia (Uga Dumpis) Representatives of related EU
Lithuania (Rolanda Valinteliene) funded projects

Luxembourg (Marcel Bruch)

Malta (Michael Borg) BURDEN (H. Griindmann)
Norway (Hege Salvesen) CHAMP (T. Verheij)

Poland (Waleria Hryniewicz) EARSS (H. Griindmann)
Portugal (Ines Teixeira) GRACE (H. Goossens)
Romania (Anda Baicus) IPSE (C. Suetens)

Russian Federation (Svetlana Ratchina) MOSAR (C. Brun-Buisson)
Slovak Republic (Viliam Foltan) ABS International (W. Kern)
Slovenia (Milan Cizman)
Spain (José Campos) ECDC Observer

Sweden (Gunilla Skoog)
Switzerland (Giorgio Zanetti)

s Dominique Monnet
The Netherlands (Margreet Filius)

Turkey (Serhat Unal)
United Kingdom (Peter Davey)

l

ESAC National Networks

. ESAC Lead National Representatives

= Other National Representatives, including
representatives of the national surveillance
institutes on antimicrobial use, members of
the intersectorial coordinating mechanisms,
healthcare workers, policy makers,
scientists

= Data providers



- ESAC Network 2007 -

ESAC Management Team

FUNCTION NAME E-MAIL

Project Coordinator Herman Goossens herman.goossens@uza.be
Project Manager Vanessa Vankerckhoven vanessa.vankerckhoven@ua.ac.be
Data Manager Arno Muller arno.muller@ua.ac.be
Administrator Sophie Nys sophie.nys@ua.ac.be
Clinical Scientist Samuel Coenen samuel.coenen@ua.ac.be
Public Health Epidemiologist Erik Hendrickx® erik.hendrickx@iph.fgov.be
IT specialist Nico Drapier nico.drapier@ua.ac.be

Data Support Tom Bajec® tbajec@siol.net

Clinical scientist support Rudi Stroobants rudi.stroobants@ua.ac.be
Clinical scientist Ambulatory Care Niels Adriaenssens niels.adriaenssens@ua.ac.be
Clinical scientist Hospital Care Faranak Ansari® f.ansari@chs.dundee.ac.uk
Clinical scientist Nursing Homes Laetitia Fontaine® laetitia.fontaine@iph.fgov.be

Clinical scientist Socio-Economics To be appointed

ADDRESSES:
ESAC - Laboratory of Microbiology, University of Antwerp, Universiteitsplein 1, B-2610 Wilrijk-Antwerpen,
Belgium / Phone +32-3-820 27 50 - Fax +32-3-820 27 52

aScientific Institute of Public Health, Juliette Wytsmanstraat 14, B-1050 Brussels, Belgium / Phone + 32 2
642 57 39 - Fax +32 2 642 54 10

®University Medical Center Ljubljana, Ljubljana, Slovenia

‘University of Dundee, Health Informatics Centre, Division of Community Health Sciences, Mackenzie
Building, Kirsty Semple Way, Dundee DD2 4BF
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Austria
Function Name(s) Affiliation E-mail
Lead National Helmut Institute for Hygiene, helmut.mittermayer@elisabethinen.or.at

Representative

Mittermayer

Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz

Other
representative

Sigrid Metz-
Gercek

Institute for Hygiene,
Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz

sigrid.metz@elisabethinen.or.at
earss@gmx.at

National
Representative
Ambulatory
Care

Helmut
Mittermayer

Institute for Hygiene,
Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz

helmut.mittermayer@elisabethinen.or.at

Sigrid Metz

Institute for Hygiene,
Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz

sigrid.metz@elisabethinen.or.at

National
Representative
Hospital Care

Helmut
Mittermayer

Institute for Hygiene,
Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz

helmut.mittermayer@elisabethinen.or.at

Sigrid Metz Institute for Hygiene, sigrid.metz@elisabethinen.or.at
Microbiology and
Tropical Medicine,
Elisabethinen Hospital
Linz
National Sigrid Metz Institute for Hygiene, sigrid.metz@elisabethinen.or.at
Representative Microbiology and
Economics Tropical Medicine,
Elisabethinen Hospital
Linz
Belgium
Function Name(s) Affiliation E-mail
Lead National Erik Hendrickx | Scientific Institute of erik.hendrickx@iph.fgov.be
Representative Public Health

Other
representatives

Herman
Goossens

University of Antwerp

herman.goossens@uza.be

Béatrice Jans

Scientific Institute of
Public Health

bea.jans@iph.fgov.be

Marc Struelens

Université libre de
Bruxelles

marc.struelens@ulb.ac.be

Samuel Coenen

University of Antwerp

samuel.coenen@ua.ac.be

An De Sutter

Ghent University
Hospital
Department of
General Practice and
Primary Health Care

an.desutter@ugent.be

National Samuel Coenen | University of Antwerp [ samuel.coenen@ua.ac.be
Representative An De Sutter Ghent University an.desutter@ugent.be
Ambulatory Hospital Department
Care of General Practice

and Primary Health

Care
National Herman University of Antwerp | herman.goossens@uza.be
Representative Goossens
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Hospital Care

Hilde Janssens

University Hospital

Hilde.Jansens@uza.be

Antwerp
National Béatrice Jans Scientific Institute of bea.jans@iph.fgov.be
Representative Public Health

Nursing Homes

National

Erik Hendrickx

Scientific Institute of

erik.hendrickx@iph.fgov.be

Representative Public Health

Economics

Bulgaria

Function Name(s) Affiliation E-mail

Lead National Boyka Markova | University boyka_markova@yahoo.com

Representative

Multipurpose Hospital
for Active Treatment
“Aleksandrovska”

National
Representative
Hospital Care

Boyka Markova

University
Multipurpose Hospital
for Active Treatment
“Aleksandrovska”

boyka_markova@yahoo.com

National
Representative
Nursing Homes

Violeta
Voynova

villievoynova@ncipd.netbg.com

National
Representative

Boyka Markova

University
Multipurpose Hospital

boyka_markova@yahoo.com

Economics for Active Treatment
“Aleksandrovska”
Cyprus
Function Name(s) Affiliation E-mail
Lead National Antonis Direrctor of the akontemeniotis@phs.moh.gov.cy

Representative

Kontemeniotis

Departement of
Clinical Pharmacy in
Pharmaceutical
Services of the
Ministry of Health of
Cyprus

Other
representative

Christiana
Hatzioannou

Departement of
Clinical Pharmacy in
Pharmaceutical
Services of the
Ministry of Health of
Cyprus

ckontemeniotou@phs.moh.gov.cy

National
Representative
Hospital Care

Antonis
Kontemeniotis

Direrctor of the
Departement of
Clinical Pharmacy in
Pharmaceutical
Services of the
Ministry of Health of
Cyprus

akontemeniotis@phs.moh.gov.cy

Kontemeniotou

ckontemeniotou@phs.moh.gov.cy

Christiana
Croatia
Function Name(s) Affiliation E-mail
Lead National Arjana Tambic | University Hospital for | arjana.tambic@bfm.hr /
Representative Andrasevic Infectious Diseases arjana.andrasevic@zg.t-com.hr

Zagreb

Other Igor Francetic Clinical Hospital igor.francetic@inet.hr

representative Center Zagreb

National Arjana University Hospital for | arjana.tambic@bfm.hr /

Representative Andrasevic Infectious Diseases arjana.andrasevic@zg.htnet.hr

Hospital Care Zagreb

National Ana Budimir abudimir@kbc-zagreb.hr / abudimir@hi.t-
Representative com.hr

Nursing Homes

National Vlasta Croatian Public Health [ v.deckovic-vukres@hzjz.hr

10
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Representative Deckovi¢- Institute

Economics Vukres

Czech Republic

Function Name(s) Affiliation E-mail

Lead National Vicek Jiri Faculty of Pharmacy, vicek@faf.cuni.cz

Representative Charles University

Other Zemkova Faculty of Pharmacy, Marcela.zemkova@faf.cuni.cz

representatives Marcela Charles University
Matoulkova Faculty of Pharmacy, Petra.matoulkova@faf.cuni.cz
Petra Charles University

National Vlicek Jiri Faculty of Pharmacy, vicek@faf.cuni.cz

Representative Charles University

Ambulatory

Care

National Vlicek Jiri Faculty of Pharmacy, vicek@faf.cuni.cz

Representative Charles University

Hospital Care Petra Faculty of Pharmacy, Petra.matoulkova@faf.cuni.cz
Matoulkova Charles University

National Petra Faculty of Pharmacy, Petra.matoulkova@faf.cuni.cz

Representative Matoulkova Charles University

Nursing Homes

Denmark

Function Name(s) Affiliation E-mail

Lead National Niels Frimodt- Statens Serum nfm@ssi.dk

Representative

Mgller

Institut, National
Center for
Antimicrobials and
Infection Control

Other Jan Poulsen Danish Medicines jpo@dkma.dk
representative Agency,

Pharmacoeconomic

Division
National Ulrich Stab Statens Serum uje@ssi.dk
Representative Jensen Institut, National
Ambulatory Center for
Care Antimicrobials and

Infection Control
National Niels Frimodt- Statens Serum nfm@ssi.dk
Representative Mgller Institut, National
Hospital Care Center for

Antimicrobials and

Infection Control
National Christian Stab Statens Serum nfm@ssi.dk
Representative Jensen Institut, National
Nursing Homes Center for

Antimicrobials and

Infection Control
Estonia
Function Name(s) Affiliation E-mail
Lead National Ly Rootslane State Agency of ly.rootslane@sam.ee
Representative Medicines

Bureau of Drug

Statistics
National Piret Mitt Piret.Mitt@kliinikum.ee
Representative
Hospital Care
Finland
Function Name(s) Affiliation E-mail
Lead National Pentti National Institute of pentti.huovinen@ktl.fi
Representative Huovinen Health

Other
representative

Pirkko Paakkari

National Agency for
Medicines

pirkko.paakkari@nam.fi

11
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National Outi outi.lyytikainen@Kktl.fi
Representative Lyytikainen

Ambulatory Jaana Jaana.martikainen@kela.fi

Care Martikainen

National Nina Elomaa Nina.Elomaa@vshp.fi
Representative

Hospital Care

National Maija Maija-Liisa.Rummukainen@ksshp.fi

Representative
Nursing Homes

Rummukainen

Former Yugoslavian Republic of Macedonia

Function Name(s) Affiliation E-mail
Lead National Milena Microbiology and milena.petrovska@microbiology.com.mk
Representative Petrovska Parasitology Medical
Faculty
France
Function Name(s) Affiliation E-mail

Lead National
Representative

Philippe Cavalié

Direction de
I’Evaluation de la
Publicité et des
Produits Cosmétiques
et Biocides

Agence Frangaise de
sécurité sanitaire des
produits de santé

philippe.cavalie@afssaps.sante.fr

Other
Representative

Didier
Guillemot

Unité des agents
antibactériens,
Institut Pasteur

guillemo@pasteur.fr

National Philippe Cavalié | Direction de philippe.cavalie@afssaps.sante.fr
Representative I'Evaluation de la
Ambulatory Publicité et des
Care Produits Cosmétiques
et Biocides
Agence Francgaise de
sécurité sanitaire des
produits de santé
National Xavier Bertrand xavier.bertrand@univ-fcomte.fr

Representative
Hospital Care

Isabelle Patry

Ipatry@chu-besancon.fr

National
Representative
Nursing Homes

Gaetan Gavazzi

GGavazzi@chu-grenoble.fr

National
Representative

Philippe Cavalié

Direction de
I’Evaluation de la

philippe.cavalie@afssaps.sante.fr

Economics Publicité et des
Produits Cosmétiques
et Biocides
Agence Francgaise de
sécurité sanitaire des
produits de santé
Germany
Function Name(s) Affiliation E-mail
Lead National Winfried V. Freiburg University kern@Medizin.Ukl.Uni-Freiburg.De
Representative Kern Hospital
Abteilung Medizin,
Infektiologie
Other Helmut Wissenschaftliches helmut.schoeder@wido.bv.aok.de
Representative Schréder Institut der AOK
(WidO)
National Helmut Wissenschaftliches helmut.schoeder@wido.bv.aok.de
Representative Schréder Institut der AOK
Ambulatory (WidO)
Care Katja de With deWith@if-freiburg.de

12
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National
Representative
Hospital Care

Winfried V.
Kern

University Hospital
Abteilung Medizin,
Infektiologie

kern@Medizin.UKkl.Uni-Freiburg.De

Michaela Steib-
Bauert

steibbauert@if-freiburg.de

National
Representative
Nursing Homes

Nicoletta
Wischnewski

WischnewskiN@rki.de

National
Representative

Katja de With

Infektiologie/Med.
Klinik II

deWith@if-freiburg.de

Economics Universitatsklinikum
Freiburg
Greece
Function Name(s) Affiliation E-mail
Lead National Helen 4th Department of hgiama@ath.forthnet.gr
Representative Giamarellou Internal Medicine of
Athens Medical
School, University
General Hospital
ATTIKON
Other Anastasia 4th Department of ananto@med.uoa.gr
Representative Antoniadou Internal Medicine of
Athens Medical
School, University
General Hospital
ATTIKON
National Anastasia 4th Department of ananto@med.uoa.gr
Representative Antoniadou Internal Medicine of
Hospital Care Athens Medical
School, University
General Hospital
ATTIKON
Hungary
Function Name(s) Affiliation E-mail

Lead National
Representative

Gabor Ternak

Univ. of Pecs,
Institute of
Infectiology, Disaster-
medicine and

ternak@t-online.hu /
gabor.ternak@aok.pte.hu

Oxyology
Other Ria Benko Colleges of Clinical benko@clph.szote.u-szeged.hu
representatives Pharmacy

Department,

University of Szeged,
Clinical Pharmacy,
Department

Maria Matuz

Colleges of Clinical
Pharmacy
Department,
University of Szeged,
Clinical Pharmacy,
Department

matuz@clph.szote.u-szeged.hu

Edit Hajdd

University of Szeged,
Faculty of Medicine,
Institute of Clinical
Microbiology

hajdu@mlab.szote.u-szeged.hu

National Gabor Ternak Univ. of Pecs, ternak@t-online.hu /
Representative Institute of gabor.ternak@aok.pte.hu
Ambulatory Infectiology, Disaster-
Care medicine and

Oxyology
National Gabor Ternak Univ. of Pecs, ternak@t-online.hu /

Representative
Hospital Care

Institute of
Infectiology, Disaster-
medicine and

gabor.ternak@aok.pte.hu

13
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Oxyology
National Karolina Borocz boroczk@oek.antsz.hu
Representative
Nursing Homes
Iceland
Function Name(s) Affiliation E-mail
Lead National Karl G. Landspitali University | karl@landspitali.is
Representative Kristinsson Hospital

Other
representative

Haraldur Briem

Directorate of Health

hbriem@landlaeknir.is

Ireland

Function

Name(s)

Affiliation

E-mail

Lead National
Representative

Robert Cunney

Sta National Disease
Surveillance Centre

robert.cunney@hse.ie

National
Representative
Ambulatory
Care

Robert Cunney

Sta National Disease
Surveillance Centre

robert.cunney@hse.ie

National
Representative
Hospital Care

Robert Cunney

Sta National Disease
Surveillance Centre

robert.cunney@hse.ie

National
Representative
Nursing Homes

Robert Cunney

Sta National Disease
Surveillance Centre

robert.cunney@hse.ie

Israel

Function Name(s) Affiliation E-mail

Lead National Raul Raz Infectious Diseases Raz_r@clalit.org.il
Representative Unit

National Raul Raz Infectious Diseases Raz_r@clalit.org.il
Representatives Unit

Ambulatory E Hana Hana_e@clalit.org.il
Care

National Raul Raz Infectious Diseases Raz_r@clalit.org.il
Representative Unit

Economics

Italy

Function Name(s) Affiliation E-mail

Lead National
Representative

Pietro Folino

Agenzia Italiana del
Farmaco
Ufficio Centro Studi

p.folino@aifa.gov.it

Other Annalisa Dipartimento Malattie | annalisa.pantosti@iss.it
representatives Pantosti Infettive, Parassitarie
e Immunomediate
Istituto Superiore di
Sanita
Maria Grazia Ufficio V m.pompa@sanita.it
Pompa Direzione Generale
Prevenzione Sanitaria
Ministero della Salute
Maria Luisa Area di Programma mimoro@regione.emilia-romagna.it
Moro Rischio Infettivo
Agenzia Sanitaria
Regionale
Giuseppe Facolta di Medicina e giuseppe.cornaglia@univr.it
Cornaglia Chirurgia
Istituto Microbiologia
Universita di Verona
National Roberto Centro Nazionale di roberto.raschetti@iss.it
Representative Raschetti Epidemiologia,
Ambulatory Sorveglianza e
Care Promozione della

Salute
Istituto Superiore di
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Sanita
National Silvio brusaferro.silvio@aoud.sanita.fvg.it
Representative Brusaferro
Hospital Care
National Maria Luisa Area di Programma mlmoro@regione.emilia-romagna.it
Representative Moro Rischio Infettivo

Nursing Homes

Agenzia Sanitaria
Regionale

National Pietro Folino Agenzia Italiana del p.folino@aifa.gov.it
Representative Gallo Farmaco

Economics Ufficio Centro Studi

Latvia

Function Name(s) Affiliation E-mail

Lead National Uga Dumpis University of Latvia ugadumpis@stradini.lv
Representative

National Uga Dumpis University of Latvia ugadumpis@stradini.lv
Representative

Ambulatory

Care

National Uga Dumpis University of Latvia ugadumpis@stradini.lv
Representative Elina Pujate University of Latvia elina.pujate@stradini.lv
Hospital Care

National Elina Pujate University of Latvia elina.pujate@stradini.lv
Representative

Nursing Homes

Lithuania

Function Name(s) Affiliation E-mail

Lead National Rolanda Institute of Hygiene rolanda.valinteliene@hi.lt
Representative Valinteliene

National Rolanda Institute of Hygiene rolanda.valinteliene@hi.lt
Representative Valinteliene

Hospital Care

National Rolanda Institute of Hygiene rolanda.valinteliene@hi.lt
Representative Valinteliene

Nursing Homes

Luxembourg

Function Name(s) Affiliation E-mail

Lead National
Representative

Bruch Marcel

Direction de la Santé

Marcel.Bruch@ms.etat.lu

Other Hemmer Centre Hospitalier de Hemmer.Robert@chl.lu
representative Robert Luxembourg

National Bruch Marcel Direction de la Santé Marcel.Bruch@ms.etat.lu
Representative

Ambulatory

Care

National Bruch Marcel Direction de la Santé Marcel.Bruch@ms.etat.lu

Representative
Hospital Care

National
Representative
Nursing Homes

Jean-Claude
Schmitt

schmit.jc@chl.lu

National
Representative

Bruch Marcel

Direction de la Santé

Marcel.Bruch@ms.etat.lu

Economics

Malta

Function Name(s) Affiliation E-mail

Lead National Michael Borg St Luke’s Hospital, michael.a.borg@gov.mt
Representative Infection Control Unit,

Other Peter Zarb St Luke’s Hospital, peter.zarb@gov.mt
representative Infection Control Unit,

National Peter Zarb St Luke’s Hospital, Peter.zarb@gov.mt

Representative
Hospital Care

Infection Control Unit,
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National Peter Zarb St Luke’s Hospital, Peter.zarb@gov.mt
Representative Infection Control Unit,

Nursing Homes

Norway

Function Name(s) Affiliation E-mail

Lead National Hege Salvesen | Norwegian Institute of | hegesbl@ulrik.uio.no /
Representative Blix Public Health Hege.Salvesen.Blix@fhi.no
National Dag Berild dag.berild@medisin.uio.no
Representative

Hospital Care

National Hanne-Merete hanne.merete.eriksen@fhi.no
Representative Eriksen

Nursing Homes

Poland

Function Name(s) Affiliation E-mail

Lead National Waleria National Medicines waleria@cls.edu.pl
Representative Hryniewicz Institute

Other Pawet National Medicines paolo@cls.edu.pl
representative Grzesiowski Institute

National Anna Olczak- National Medicines aniaolczak@cls.edu.pl
Representative Pienkowska Institute

Ambulatory

Care

National Janina

Representative Pawlowksa

Hospital Care

Portugal

Function Name(s) Affiliation E-mail

Lead National
Representative

Ines Teixeira

Instituto Nacional da
Farmacia e do
Medicamento
(INFARMED), OMPS -
Observatorio do
Medicamento e
Produtos de Saude

ines.teixeira@infarmed.pt

Other
representative

Luis Caldeira

Instituto Nacional da
Farmacia e do
Medicamento
(INFARMED), OMPS -
Observatorio do
Medicamento e
Produtos de Saude

luis.caldeira@infarmed.pt

National
Representative
Hospital Care

Ines Teixeira

Instituto Nacional da
Farmacia e do
Medicamento
(INFARMED), OMPS -
Observatorio do
Medicamento e
Produtos de Saude

ines.teixeira@infarmed.pt

National Ines Teixeira Instituto Nacional da ines.teixeira@infarmed.pt
Representative Farmacia e do
Economics Medicamento
(INFARMED), OMPS -
Observatério do
Medicamento e
Produtos de Saude
Romania
Function Name(s) Affiliation E-mail
Lead National Baicus Anda Director, National abaicus@cantacuzino.ro

Representative

Institute of Research
Development for
Microbiology and
Immunology
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Other
representative

Mircea Ioan
Popa

“Carol Davila”
University of Medicine
and Pharmacy,

mircea.popa@pmu-wb-gf.ro

Bucharest
Russian Federation
Function Name(s) Affiliation E-mail
Lead National Svetlana Department of Clinical | svetlana.ratchina@antibiotic.ru
Representative Ratchina Pharmacology,

Smolensk State
Medical Academy

Other
representative

Roman Kozlov

Institute of
Antimicrobial
Chemotherapy,
Smolensk State
Medical Academy

roman@antibiotic.ru

Data Alexander Department of Clinical | Alex.Fokin@antibiotic.ru
management Fokin Pharmacology,
Smolensk State
Medical Academy
Roman Institute of Roman.Pavlukov@antibiotic.ru
Pavlukov Antimicrobial
Chemotherapy,
Smolensk State
Medical Academy
National Svetlana Department of Clinical | svetlana.ratchina@antibiotic.ru
Representative Ratchina Pharmacology,
Economics Smolensk State
Medical Academy
Slovakia
Function Name(s) Affiliation E-mail

Lead National
Representative

Viliam Foltan

Comenius University,
Faculty of Pharmacy,

foltan@fpharm.uniba.sk

Other
representative

Tomas Tesar

Comenius University,
Faculty of Pharmacy,

tesar@fpharm.uniba.sk

National
Representative
Nursing Homes

Maria
Stefkovicova

stefkovicova@stonline.sk

Slovenia

Function

Name(s)

Affiliation

E-mail

Lead National
Representative

Milan Cizman

University Medical
Centre, Department of
Infectious Diseases

milan.cizman@mf.uni-lj.si

National Milan Cizman University Medical milan.cizman@mf.uni-lj.si
Representative Centre, Department of

Ambulatory Infectious Diseases

Care

National Milan Cizman University Medical milan.cizman@mf.uni-lj.si

Representative
Hospital Care

Centre, Department of
Infectious Diseases

National
Representative
Nursing Homes

Tatjana Lejko

tatjana.lejko@kclj.si-subproject

National
Representative

Milan Cizman

University Medical
Centre, Department of

milan.cizman@mf.uni-lj.si

Economics Infectious Diseases
Spain
Function Name(s) Affiliation E-mail

Lead National
Representative

José Campos

Centro Nacional de
Microbiologia,
Instituto de Salud
Carlos III.

jcampos@isciii.es
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Other
representatives

Francisco de
Abajo

Division de
Farmacoepidemiologia
y Farmacovigilancia
Agencia Espanola de
Medicamentos y PS

fabajo@agemed.es

Jesus Oteo

Centro Nacional de
Microbiologia,
Instituto de Salud

jesus.oteo@isciii.es

Carlos IIT
National Mecerces Sora sora@csub.scs.es
Representative
Hospital Care
Sweden
Function Name(s) Affiliation E-mail
Lead National Gunilla Skoog Strama Gunilla.skoog@smi.ki.se
Representative
Other Otto Cars Strama Otto.cars@strama.se
representatives Gunilla Stridh Strama Gunilla.stridh@strama.se
National Gunilla Stridh Strama Gunilla.stridh@strama.se
Representative Sigvard Sigvard.Molstad@lj.se
Ambulatory Molstad
Care
National Gunilla Skoog Strama Gunilla.skoog@smi.ki.se
Representative Mats Erntell mats.erntell@lthalland.se
Hospital Care
National Gunilla Skoog Strama Gunilla.skoog@smi.ki.se
Representative
Nursing Homes
National Gunilla Skoog Strama Gunilla.skoog@smi.ki.se
Representative
Economics
Switzerland
Function Name(s) Affiliation E-mail
Lead National Giorgio Zanetti | Service de Médicine Giorgio.Zanetti@chuv.ch
Representative Préventive

Hospitaliere,
Lausanne University
Hospital

Other
representative

Christian Ruef

Division of Infectious
Diseases and Hospital
Epidemiology
University Hospital of
Zlirich

christian.ruef@usz.ch

Giuliano
Masiero

Institute of
Microeconomics and
Public Economics
University of Lugano

Giuliano.masiero@Iu.unisi.ch

Catherine
Suard

Pharmacy
Lausanne University
Hospital

Catherine.Suard@chuv.ch

National
Representative
Ambulatory
Care

Giorgio Zanetti

Service de Médicine
Préventive
Hospitaliere,
Lausanne University
Hospital

Giorgio.Zanetti@chuv.ch

National
Representative
Hospital Care

Giorgio Zanetti

Service de Médicine
Préventive
Hospitaliere,
Lausanne University

Giorgio.Zanetti@chuv.ch

Hospital
National Giorgio Zanetti | Service de Médicine Giorgio.Zanetti@chuv.ch
Representative Préventive
Economics Hospitaliere,

Lausanne University
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| | Hospital

The Netherlands
Function Name(s) Affiliation E-mail
Lead National Margreet Filius | Erasmus Medical p.filius@erasmusmc.nl
Representative Center
Other Anouk Erasmus Medical a.lindemans@erasmusmc.nl
representative Lindemans Center
National Margreet Filius | Erasmus Medical p.filius@erasmusmc.nl
Representative Center
Ambulatory Paul van der p.vanderlinden@bronovo.nl
Care Linden
National Margreet Filius | Erasmus Medical p.filius@erasmusmec.nl
Representative Center
Hospital Care Anouk Erasmus Medical a.lindemans@erasmusmc.nl

Lindemans Center
National Margreet Filius | Erasmus Medical p.filius@erasmusmc.nl
Representative Center

Nursing Homes

National

Margreet Filius

Erasmus Medical

p.filius@erasmusmc.nl

Representative Center
Economics
Turkey
Function Name(s) Affiliation E-mail
Lead National Serhat Unal Haceteppe University, | sunal@hacettepe.edu.tr
Representative Department of

Medicine, School of

Medicine
Other Deniz Gur Haceteppe University dgur@hacettepe.edu.tr
representative
National Serhat Unal Haceteppe University sunal@hacettepe.edu.tr
Representative Yesim Haceteppe University [ ycetinka@hacettepe.edu.tr
Hospital Care Cetinkaya

Sardan

UK
Function Name(s) Affiliation E-mail

Lead National
Representative

Peter Davey

University of Dundee

p.g.davey@chs.dundee.ac.uk

Other
representatives

Tracey Guest

British Society for
Antimicrobial
Chemotherapy

Tguest@bsac.org.uk

Heginbothom

Research Programme:
Surveillance Unit

Jonathan Department of jonathan.cooke@smuht.nwest.nhs.uk
Cooke Health’s Advisory

Committee on AMR &

HAI
Maggie Welsh Antimicrobial Maggie.Heginbothom@nphs.wales.nhs.uk

Hugh Webb

Northern Ireland
Antimicrobial
Resistance Action Plan

Hugh.Webb@bll.n-i.nhs.uk

Ysobel Gourlay

Scottish Antimicrobial
Pharmacists

Ysobel.Gourlay@northglasgow.scot.nhs.uk

National
Representative
Ambulatory
Care

Peter Davey
(UK)

University of Dundee

p.g.davey@chs.dundee.ac.uk

Sally Wellsteed

Department of Health,
England

Sally.Wellsteed@doh.gsi.gov.uk

Tracey Guest

British Society for
Antimicrobial
Chemotherapy

Tguest@bsac.org.uk

Hugh Webb Northern Ireland Hugh.Webb@bll.n-i.nhs.uk

(Northern Antimicrobial

Ireland) Resistance Action Plan

Margaret Welsh Antimicrobial Margaret.Heginbothom@nphs.wales.nhs.uk
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Heginbothom

Research Programme:

(Wales) Surveillance Unit

Ysobel Gourlay | Scottish Antimicrobial | Ysobel.Gourlay@northglasgow.scot.nhs.uk
(Scotland) Pharmacists

Jonathan Department of jonathan.cooke@smuht.nwest.nhs.uk
Cooke Health’s Advisory

(England) Committee on AMR &

HAI

Peter Davey
(UK)

University of Dundee

p.g.davey@chs.dundee.ac.uk

National Hugh Webb Northern Ireland Hugh.Webb@bll.n-i.nhs.uk
Representative (Northern Antimicrobial
Hospital Care Ireland) Resistance Action Plan
Margaret Welsh Antimicrobial Margaret.Heginbothom@nphs.wales.nhs.uk
Heginbothom Research Programme:
(Wales) Surveillance Unit
Marion Bennie marion.bennie@isd.csa.scot.nhs.uk
(Scotland)
Isobel Gourlay | Scottish Antimicrobial | Ysobel.Gourlay@northglasgow.scot.nhs.uk
(Scotland) Pharmacists
Conor Conor.Jamieson@heartofengland.nhs.uk
Jamieson
(England)
Peter Davey University of Dundee p.g.davey@chs.dundee.ac.uk
(Scotland)
National Peter Davey University of Dundee p.g.davey@chs.dundee.ac.uk
Representative (Scotland)

Nursing Homes

National
Representative
Economics

Peter Davey

University of Dundee

p.g.davey@chs.dundee.ac.uk
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ESAC Advisory Board Members

Name Affiliation On behalf of Country
Arjana Tambic University Hospital for Lead National Croatia
Andrasevic Infectious Diseases, Zagreb | Representative
Raul Raz Infectious Diseases Unit, Lead National Israel
Afula Representative
Giorgio Zanetti Service de Médicine Lead National Switzerland
Préventive Hospitaliére, Representative
Lausanne University Hospital
Margreet Filius Erasmus Medical Center, Lead National The
Rotterdam Representative Netherlands
Karl Kristinsson Landspitali University Lead National Iceland
Hospital, Reykjavik Representative
Ines Teixeira Instituto Nacional da Farmacia Lead National Portugal
e do Medicamento (INFARMED), Representative
OMPS - Observatoério do
Medicamento e Produtos de
Saude
Philippe Beutels University of Antwerp Scientific advisor of Belgium
the Economics
subproject
Peter Davey University of Dundee Scientific advisor of UK
the Hospital Care
subproject
Sigvard Mélstad University of Linképing Scientific advisor of Sweden
the Ambulatory Care
subproject
Béatrice Jans Institute of Public Health Scientific advisor of Belgium
the Nursing Home
subproject
Hajo Griindmann RIVM BURDEN/EARSS The
Netherlands
Theo Verheij University of Utrecht CHAMP The
Netherlands
Herman Goossens University of Antwerp GRACE Belgium
Christian Brun- Université Paris Val de MOSAR France
Buisson Marne
Winfried V. Kern Freiburg University Hospital ABS International Germany
Abteilung Medizin, Infektiologie
Carl Suetens ECDC IPSE Sweden
Dominigue Monnet ECDC ECDC Sweden

ESAC Audit Committee Members

Name Affiliation Country

Marc Struelens Université Libre de Bruxelles Belgium
— Erasmus Hospital

Maciek Godycki-Cwirko Medical University of Lodz Poland
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CHAPTER 1. INTRODUCTION

ESAC (European Surveillance of Antimicrobial Consumption) is an international network of
national surveillance systems, collecting comparable and reliable antibiotic use data. After a
successful pilot phase of the ESAC project (2001-2004), another three-year term was
approved by DG SANCO for the period 2004-2007 (Agreement number: 2003/211). This was
followed by another 3 year-term from 2007-2010, granted by ECDC (Grant Agreement
GRANT/2007/001, Specific Agreement ECD.609).

ESAC aims to maintain a continuous, comprehensive and comparable (using ATC/DDD
classification) database on antimicrobial consumption for all Member States, candidate
countries and EFTA-EEA countries, ensuring high standards of data collection, collation and
validation (using national registers) in a timely fashion. ESAC aims to improve and expand the
scope of the database on consumption data on antiviral, antimycotic and anti-TB drugs in
consultation with ECDC. Additionally, the project aims to deepen the knowledge of antibiotic
consumption by focusing on specific consumption groups and/or patterns in collaboration with
those countries where the appropriate data are available.

A multi-disciplinary Management Team (MT) (with expertise in information technology, data
management, microbiology, infectious diseases, epidemiology, ambulatory care medicine,
hospital care medicine, pharmacology, and health economics) was installed at the University of
Antwerp, Belgium, but also has members in Brussels, Dundee (UK) and Ljubljana (Slovenia).
This MT ensures day-to-day management and monitoring of the network activities.
Participating countries have established National Networks (NN) consisting of relevant experts
in the field of antimicrobial consumption. These networks are coordinated by Lead National
representatives (LNR). An Advisory Board was established which (i) provides scientific support
to the MT and (ii) liaises with ECDC as well as EU funded projects on antimicrobial use and
resistance. Next to an Advisory Board, an Audit Committee was established which monitors the
progress of the project and helps resolve problems.

In the current report, chapter 2 gives an overview of the aims and objectives as well as the
methodology used in ESAC. In chapter 3, data is presented on antimicrobial consumption in
Europe from 1999 until 2006, and chapter 4 summarizes the dissemination activities of ESAC
in 2007. Finally, data for 2006 at the country level can be found in the different country sheets
in Appendix I.
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CHAPTER 2. ESAC OBJECTIVES AND METHODOLOGICAL APPROACH
Aims and Objectives

The overall aim of the project is to consolidate the continuous collection of comprehensive
antimicrobial consumption data, from ambulatory and hospital care, from the 27 Member
States, 3 EEA/EFTA, 3 candidate countries (Croatia, Former Yugoslavian Republic of Macedonia
and Turkey) and 2 other countries (Russian Federation and Israel). The project aims to provide
the community with timely information, on antimicrobial consumption. The European database
is used to develop (i) health indicators of antimicrobial use and (ii) evidence-based guidelines
and educational tools to manage the risk of infections and antimicrobial resistance. The project
provides regular feed-back to the relevant authorities of the participating countries.

Additionally, the project aims deepen the knowledge of antibiotic consumption by focusing on
specific consumption groups and/or patterns in collaboration with those countries where the
appropriate data are available. For hospital care, data will be collected for individual hospitals
with a linkage of the consumption to the DRG (Disease Related Groups). For ambulatory care,
detailed data will be collected on the consumption in specific age and sex categories, specific
prescriber groups, specific high consumers groups and for specific indications (in collaboration
with existing networks of sentinel practices). For nursing homes, detailed information will be
collected on the frequency, indications, characteristics and seasonal variations of antibiotic
prescriptions, as well as on the institutional determinants of antibiotic use. Additionally, the
effects of socio-economic determinants on antimicrobial consumption of European countries
will be explored, and regional variation within a particular country will be studied, by means of
econometric models.

Data collection protocol version 2007

The 2006 data on antibiotic use, for ambulatory care (AC) and hospital care (HC), according
the ATC/DDD classification, 2007 version, were delivered at the product level, and expressed
in number of packages in a worksheet (Excel) format. Moreover a valid national register of
available antibiotics with DDD values assigned. Alternatively data and register could be merged
in one worksheet.

In the participating countries that were not able to deliver data on a product level due to
objective constraints, data on volume of antibiotic consumption for 2006 was collected on the
ATC5 + Route of Administration (RoA) level. As the number of antibiotics with multiple DDDs
for an “Oral” and “Parenteral” is increasing over the time, Oral/Parenteral form had to be
separated form for all ATC codes to allow retrospective data adjustments.

Items of the data collection

o Volume:

o Number of packages per medicinal product (used in a given period, area and
sector) + valid national register of available antibiotics with DDD values
assigned.

Classification:
o Medicinal product package level
Time frame: 2006
Periodicity: quarterly for AC, total year for HC (quarterly if available)
Area: country
Sector: AC/ HC
Scope:
o JO1 + J02 + additional substances
National register:

o Worksheet format was recommended, with all entries in separate columns

allowing further calculations
o Required fields:

O o0O0OO0Oo (o]

o
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national ID number, commercial name of product (label), Route of
administration (e.g. oral), number of administration units per package (e.g. 16),
quantity of active substance per administration unit (e.g. 500), measuring unit
(e.g. mg), ATC code, number of DDDs per package (or per administration unit if
applicable).
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CHAPTER 3. ANTIMICROBIAL CONSUMPTION IN EUROPE IN 2006

In 2006, ESAC collected data on antibiotic (ATC group J01) and antimycotic (ATC group J02)
use in the ambulatory and hospital care sector in 26 out of the 35 participating countries.
Lithuania and Cyprus were able to provide reliable data for 2006. Conversely, five countries
that provided data during the previous years did not report data for 2006. This was explained
by two major reasons. Firstly, in 2007, ESAC started a third phase in which it extended its
approach of “network of networks” by consolidating the existing national networks, but also by
including new National Representatives as well as the substitution of some (lead) national
representatives. The reshuffling of some of the national networks disrupted the process of the
2006 data collection in a few countries. Secondly, in some countries a modernisation of the IT
system to gather antimicrobial data from the data sources was carried out and were therefore
unable to deliver data. However, these problems should be solved for the 2007 data collection
which will enable ESAC to report on more countries in the future.

Ambulatory care

Of the 35 participating countries (27 EU Member States, 3 EEA/EFTA countries, 3 candidate
countries and 2 others), 21 were able to deliver outpatient data on antibiotic use, while
Bulgaria, Cyprus, Greece and Lithuania provided only total data, covering both Ambulatory
Care (AC) and Hospital Care (HC) use. The total outpatient use varied from 9.58 DID in the
Russian Federation to 32.4 DID in Greece (Table 1). The median use and interquartile range
(25%-75%) were respectively 18.7 DID and [15.4-22.7]. Additionally, Figure 1 shows a map
of Europe presenting the total outpatient antibiotic use in Europe in 2006.

The distribution among the participating countries of the total outpatient antibiotic use
between 1999 and 2006 is shown in Figure 2. The general distribution of the outpatient use
among the reporting countries did not change during the eight years except for a slightly
general decrease. However, when comparing the trends of outpatient antibiotic use per
country different temporal patterns were seen (Figure 3). Three countries (Italy, Ireland,
Denmark) had a continuous increase of total outpatient antibiotic use over the study period. In
Greece and Croatia, for which a continuous increase until 2005 was also seen, a decrease in
outpatient antibiotic use was denoted for 2006. Conversely, the outpatient antibiotic use
decreased in some countries (France, Belgium, Slovenia and until 2004 in Sweden). Norway
and The Netherlands showed a stable outpatient antibiotic use until 2005 followed by an
increase in 2006. The other countries showed more complex temporal patterns such as short-
term increases or decreases while others showed sudden changes.

Since 2004, more countries in addition to Belgium, France, Slovenia and Sweden have
implemented or plan to implement actions to control the antimicrobial resistance through the
rational use of antimicrobials. In countries that have recently implemented these types of
actions, 2006 data showed a decrease in outpatient antibiotic use of which the best example is
Greece. However, longer periods of data collection are needed to ascribe these decreases in
antimicrobial consumption to these actions.
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Table 1: Total outpatient antibiotic use in Europe from 1999 to 2006 expressed in DDD per
1000 inhabitants and per day

Country 1999 2000 2001 2002 2003 2004 2005 2006
Austria 13.1 12.3 11.8 11.8 12.5 12.5 14.5 14.3
Belgium 26.2 25.3 23.7 23.8 23.8 22.7 24.3 24.2
Bulgaria® 15.1 20.2 22.7 17.3 15.5 16.4 18.0 17.2
Croatia 18.4 18.5 22.6 23.4 23.0 23.4 21.2
Cyprus?® 31.9
Czech Rep. 18.6 16.7 15.8 17.3 15.9
Denmark 12.1 12.3 12.8 13.2 13.5 14.1 14.6 15.2
Estonia 11.7 11.1 10.4 11.7

Finland 18.4 19.0 19.8 17.9 18.7 17.2 18.1 17.4
France 34.1 33.2 33.2 32.2 28.9 27.0 28.9 27.9
Germany 13.6 13.6 12.8 12.7 13.9 13.0 14.6

Greece® 30.7 31.7 31.8 32.8 33.6 33.0 34.7 32.4
Hungary 23.5 18.5 18.6 17.1 19.1 18.2 19.5 17.2
Iceland? 21.7 20.5 20.0 20.6 20.3 21.4 23.2 20.0
Ireland 18.0 17.6 18.7 18.7 20.1 20.2 20.5 21.2
Israel 19.6 20.1 19.6 20.5 22.2
Italy 24.5 24.0 25.5 24.3 25.6 24.8 26.2 26.7
Latvia 11.7 11.8 12.1
Lithuania® 17.4
Luxembourg 26.8 25.9 26.5 26.4 27.5 24.1 25.2 23.9
Norway 15.6 15.7 15.6 15.7 16.8 15.4
Poland 22.2 22.6 24.8 21.4 19.1 19.6

Portugal 25.2 24.9 24.5 26.5 25.1 23.8 24.5 22.7
Russian 9.8 9.3 9.1 9.6
Federation

Slovakia 25.7 27.6 29.1 26.7 27.6 22.5 25.1 22.5
Slovenia 19.8 18.0 17.4 16.3 17.0 16.7 16.3 14.7
Spain® 20.0 19.0 18.0 18.0 18.9 18.5 19.3 18.7
Sweden 15.8 15.5 15.8 15.2 14.7 14.5 14.9 15.3
Switzerland 9.0

The 10.0 9.8 9.9 9.8 9.8 9.7 10.5 10.8
Netherlands

United 14.8 14.3 14.8 14.8 15.1 15.0 15.4

Kingdom

1) Bulgaria, Cyprus, Greece, Lithuania: total use, including the hospital sector.
2) Iceland: total use until 2005, outpatient use in 2006.
3) Spain: reimbursement data, does not include over-the-counter sales without prescriptions
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Figure 1: Map of Europe showing total outpatient antibiotic use in 2006 in the participating
countries
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Figure 2: Distribution (boxplot) of outpatient antibiotic use between 1999 and 2006 among
the participating countries
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Figure 3: Trends of total outpatient antibiotic use (ATC group JO1) in Europe from 1999 to
2006
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* Bulgaria, Cyprus, Greece, Lithuania: total use, including the hospital sector.
** Spain: reimbursement data, does not include over-the-counter sales without prescription
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Table 2 and Figure 4 present the outpatient antibiotic use broken down into seven major
antibiotic groups according to the ATC classification: penicillins (J01C), cephalosporins and
other beta-lactams (JO1D), macrolides (JO1F), tetracyclines (JO1A), quinolones (JO1M),
sulphonamides and trimethoprim (JO1E) and the other antibiotics including amphenicols
(J01B), aminoglycosides (J01G), combinations (JO1R) and other antibacterials (J01X).

Table 2: Outpatient antibiotic use in 2006 subdivided into the major antibiotic classes
according to ATC classification

Country Penicillins Cephalosporins Tetracyclines Macrolides, Quinolones Sulfonamides Other Total
(Jo1C) and other (J01A) (J01F) (301M) and jo1 Jjo1
beta-lactams trimethoprim  classes
(JO1D) (JO1E)
Greece* 10.1 7.2 2.6 9.7 2.0 0.0 0.6 32.4
Cyprus* 14.5 6.3 3.1 3.3 3.8 0.4 0.5 31.9
France 14.6 2.8 3.3 3.9 2.2 0.5 0.6 27.9
Italy 13.6 2.9 0.5 4.9 3.5 0.6 0.8 26.7
Belgium 12.4 2.6 1.9 2.5 2.4 0.4 2.1 24.2
Luxembourg 11.1 4.1 2.0 2.8 2.5 0.3 1.1 23.9
Portugal 11.6 2.7 0.9 4.0 2.9 0.5 0.1 22.7
Slovakia 10.2 3.0 1.9 5.0 1.7 0.6 0.0 22.5
Israel 12.3 4.3 1.3 1.9 1.3 0.0 1.0 22.2
Ireland 10.5 1.9 3.3 3.5 0.9 0.9 0.2 21.2
Croatia 10.1 3.3 1.7 2.7 1.5 1.3 0.6 21.2
Iceland 10.5 0.2 5.2 1.6 0.6 1.6 0.4 20.1
Spain** 11.5 1.7 0.6 2.0 2.3 0.3 0.3 18.7
Lithuania* 9.9 0.9 1.7 1.1 0.8 0.0 3.0 17.4
Finland 5.4 2.2 3.8 1.6 0.8 1.5 2.0 17.4
Bulgaria* 7.5 2.5 2.4 1.8 1.8 0.8 0.6 17.2
Hungary 7.3 2.1 1.4 3.5 1.8 0.8 0.3 17.2
Czech 6.5 0.9 2.8 2.9 1.1 1.0 0.7 15.9
Republic
Norway 6.6 0.2 2.9 2.1 0.5 0.8 2.4 15.4
Sweden 7.0 0.4 3.3 0.9 1.0 0.7 2.1 15.3
Denmark 9.5 0.0 1.4 2.3 0.4 0.8 0.8 15.2
Slovenia 8.9 0.5 0.6 2.5 1.1 1.2 0.0 14.7
Austria 6.1 1.6 1.3 3.4 1.4 0.3 0.2 14.3
The 4.3 0.0 2.4 1.5 0.9 0.6 1.1 10.8
Netherlands
Russian 2.7 0.3 1.3 1.2 1.6 1.1 1.5 9.6
Federation

* Bulgaria, Cyprus, Greece, Lithuania: total use, including the hospital sector.
** Spain: reimbursement data, does not include over-the-counter sales without prescriptions
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Figure 4: Outpatient antibiotic (JO1) use in 2006 subdivided into the major antibiotic classes

according to ATC classification
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Penicillins represented the most frequently prescribed antibiotics in all countries, ranging from
28% (Russian Federation) to 62% (Denmark and Spain) of the total outpatient antibiotic use.
For cephalosporins, the proportional use ranged from 0.2% (Denmark) to 22% (Greece), from
6% (Sweden and Lithuania) to 30% (Greece) for macrolides, and from 2% (Denmark) to 16%

(Russian Federation) for quinolones.

Figure 5 Outpatient use of tetracyclines in

2006 in the participating countries
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In 2006, the outpatient use of tetracyclines varied from 0.5 DID in Italy to 5.2 DID in Iceland.
In general, the Scandinavian countries had a higher outpatient use of tetracyclines (Figure 5).
The main used substances were doxycycline and minocycline. Since 1999, the outpatient use
of this class is continuously decreasing among the participating countries in general (Figure 6).

Figure 7: Outpatient use of penicillins in the Figure 8: Distribution of outpatient use of
participating countries in 2006 penicillins during the study period (1999-
2006)
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In 2006, the outpatient use of penicillins varied from 2.7 DID in Russian Federation to 14.6
DID in France (Figure 7). The main used sub-classes were penicillins with extended spectrum
(JO1CA) and combinations of penicillins, incl. beta-lactamase inhibitors (JO1CR02). The two
most used substances were amoxicillin (JO1CA04) and amoxicillin and enzyme inhibitor
(JO1CRO2). In the Scandinavian countries, the drug with the highest use was
phenoxymethylpenicillin. During the study period (1999-2006), the general level of use of this
drug did not changed (Figure 8).

Figure 9: Outpatient use of other beta- Figure 10: Distribution of outpatient use of
lactam antibacterials in the participating other beta-lactam antibacterials during the
countries in 2006 study period (1999-2006)
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The outpatient use of other beta-lactam antibacterials varied from 0.05 DID in the Netherlands
to 7.2 DID in Greece (Figure 9). The cephalosporins group contributed for almost the entire
total use within this class. Due to the reporting of total use (including hospital care sector),
Greece and Cyprus had a level of use of cephalosporins which was twice the use in Croatia
(third most user of this class of antibiotic). During the study period, the distribution of the use
of this class followed more or less a wave shape (Figure 10).
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Figure 11: Outpatient use of sulfonamides Figure 12: Distribution of outpatient use of
and trimethoprim in the participating sulfonamides and trimethoprim during the
countries in 2006 study period (1999-2006)
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In 2006, the outpatient use of sulfonamides and trimethoprim varied from less than 0.01 DID
in Israel to 1.6 DID in Iceland (Figure 11). Almost, all the use was use of combination of
sulfomethoxazole and trimethoprim (JO1EEOQ1). The general level of use of this class decreased
continuously over the study period (Figure 12).

Figure 13: Outpatient use of macrolides, Figure 14: Distribution of use of macrolides,
lincosamides and streptogramins in the lincosamides and streptogramins during
participating countries in 2006 the study period (1999-2006)
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The outpatient use of macrolides, lincosamides and streptogramins varied from 0.9 DID in
Sweden to 9.8 DID in Greece (Figure 13). The most used sub-group were the macrolides. More
specifically, the most used substances were clarithromycin (JO1FA09) and azithromycin
(JO1FA10). In France, the second most used substance in this group was pristinamycin
(JO1FGO01), a streptogramin. In three countries (Austria, Hungary and Sweden), clindamycin
(JO1FF01), a lincosamide was one of the two most used substances within this class. The level
of use of this class was stable over the study period (Figure 14).
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Figure 16: Distribution of outpatient use of
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The outpatient use of quinolones varied from 0.4 DID in Denmark to 3.8 DID in Cyprus (Figure
15). Fluoroquinolones (JO1MA) represented almost the entire consumption within this class.
The most used substances were ciprofloxacin (JO1MAO02) and norfloxacin (JO1MAO06). The
consumption of this class slightly increased over the study period (Figure 16).

Figure 17: Outpatient use of the other JO1 Figure 18: Distribution of outpatient use of
classes (JO1B, JO1G, JO1R, JO1X) in the the other JO1 classes (JO1B, JO1G, JO1R,
participating countries in 2006 JO1X) during the study period (1999-2006)
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The outpatient use of other J01 classes including amphenicols (J01B), aminoglycosides (J01G),
combinations of antimicrobials (JO1R) and others antimicrobials (J01X) varied from less than
0.01 DID in Slovenia to 3.0 DID in Lithuania (Figure 17). Fluoroquinolones (JO1MA)
represented almost the entire consumption within this class. The most used sub-class were
others antimicrobials (J01X). The Scandinavian countries showed high level of use due to high
consumption of methenamin. Belgium, Russian Federation and Lithuania showed high level of
use as well, but mainly due to high consumption of nitrofurantoin (JO1XEO1) and nifurtoinol
(JO1XEOQ2). Over the study period the level of use of this class did not changed (Figure 18).
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Figure 19: Parenteral antibiotic use as a proportion of the total outpatient use in DID in 21
European countries in 2006
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Out of 21 European countries for which data on outpatient use by route of administration were
available, outpatient parenteral antibiotic treatment represented more than 1 % of the total
outpatient antibiotic use only in 6 countries (Figure 19). As for the total outpatient antibiotic
use and the use of different antibiotic groups and substances, there is a striking variation in
the proportions of parenteral antibiotic use in Europe. More in-depth data on outpatient
antibiotic use are needed to explain this variation.
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Hospital care

Of the 35 participating countries 14 were able to deliver data on antibiotic use in hospitals in
2006. Table 3 and Figure 20 present the hospital use of the major antibiotic groups according
to the ATC classification (penicillins (JOIC), cephalosporins (J01D), macrolides (JO1F),
quinolones (JO1M), tetracyclines (JO1A), sulphonamides (JO1E), and other antibiotics
[concatenation of amphenicols (J0O1B), aminoglycosides (J01G), combinations of antibacterials
(JO1R) and other antibacterials (J01X)) within the hospital antibiotic use.

Table 3: Hospital use of antimicrobial for systemic use (ATC group JO1) in 2006 in the
participating countries

Country Penicillins Cephalosporins Tetracyclines Macrolides Quinolones Sulfonamides Other Total
(Jo1cC) and other (J01A) (JO1F) (3J01M) and Jjo1 jo1
beta-lactams trimethoprim  classes
(JO1D) (JO1E)
Finland 0.59 0.97 0.20 0.19 0.41 0.26 0.82 3.45
France 1.18 0.25 0.17 0.13 0.35 0.05 0.19 2.32
Russian 0.45 0.53 0.11 0.13 0.35 0.04 0.53 2.13
Federation
Luxembourg 0.70 0.75 0.03 0.15 0.27 0.03 0.19 2.11
Slovakia 0.72 0.36 0.03 0.11 0.35 0.04 0.11 1.72
Slovenia 0.63 0.38 0.01 0.16 0.28 0.07 0.17 1.70
Malta 0.49 0.43 0.05 0.31 0.17 0.02 0.25 1.70
Denmark 0.87 0.29 0.01 0.09 0.18 0.09 0.16 1.68
Croatia 0.54 0.47 0.07 0.11 0.17 0.08 0.19 1.63
Sweden 0.54 0.30 0.19 0.06 0.18 0.10 0.17 1.54
Norway 0.72 0.33 0.05 0.08 0.10 0.05 0.18 1.52
Ireland 0.64 0.12 0.03 0.23 0.16 0.06 0.16 1.40
Israel 0.29 0.21 0.02 0.05 0.09 0.00 0.08 0.74
Iceland 0.22 0.06 0.00 0.02 0.05 0.06 0.15 0.57

37



- Chapter 3 - Antimicrobial Consumption in Europe in 2006 -

Figure 20: Hospital use of antimicrobials for systemic use (ATC group JO1) in the participating
countries in 2006
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The proportion of penicillins use ranged from 17% in Finland to 52% in Denmark. Ten of 14
countries had a proportion of use of penicillins greater than one third. The proportion of
cephalosporins use was high in Luxembourg (35%) but low in Ireland (8%). Tetracycline use
was the highest in Sweden (9%). Macrolide use ranged between 18% in Malta and 3% in
Sweden; and quinolone use between 12% in Slovak Republic and 7% in Norway. Sulfonamide
use was the highest in the Russian Federation (11%) and Finland (8%). The use of other
classes was very high in Sweden (36%) and more than 20% in the Russian Federation, Finland
and Iceland.

Nevertheless the reliability of the estimation of national aggregates of hospital antibiotic
consumption must be critically evaluated. All the reporting countries derive a reliable estimate
for national hospital exposure to antibiotics from wholesale data or from detailed consumption
registration in all hospitals. Moreover the validity of the hospital data is much more vulnerable
for biases in ambulatory/hospital case mix. Specifically in Sweden and Finland, where some
remote primary health care centres and nursing homes were included into the hospital data,
proportional use of “other antibiotics” was 36% and 24% respectively, predominantly due to
use of oral methenamine and nitrofurantoin.

Antimycotic use in Europe

Table 4 and Figure 21 present the outpatient antimycotic use in 2006 for 16 European
countries expressed in DID and subdivided into the main used substances. Total outpatient
antimycotic use varied with a factor 13 between the country with the highest (1.47 DID in
Belgium) and lowest (0.11 DID in Norway) use. Itraconazole, fluconazole and ketoconazole
represented more than 95% of total outpatient antimycotic use in all countries. If, in most of
the countries itraconazole was the most used drug (more than 60% in Slovenia, Portugal and
the Netherlands), its consumption was less homogenous among the reporting countries than
fluconazole. Indeed, the relative use of fluconazole was smaller but represented at least more
than 20% in all the countries. The relative use of ketoconazole was higher than 30% in the
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three countries which reported total use including hospital use. Cyprus was also reporting a
high use of amphotericin B for the same reason. Belgium and Luxembourg had a particular but
almost similar pattern of use of antimycotics with a high level of use of fluconazole and

itraconazole compared to the others countries.

Table 4: Outpatient antimycotic (JO2) use in 2006 subdvided into the main substances
according to ATC classification

country Amphoterici Ketoconazo Fluconazole Itraconazole Voriconazole Other J02 Total
nB le (J02AC01) (JO2AC02) (JO2AC03) substances 102
(JO2AA01) (J02AB02)

Belgium 0.00 0.08 0.64 0.75 0.00 0.00 1.47
Luxembourg 0.00 0.06 0.53 0.82 0.00 0.00 1.40
Italy 0.00 0.07 0.32 0.48 0.00 0.00 0.87
Hungary 0.00 0.16 0.23 0.39 0.00 0.00 0.79
Portugal 0.00 0.08 0.21 0.45 0.00 0.00 0.74
Cyprus* 0.03 0.22 0.19 0.27 0.00 0.01 0.72
The 0.00 0.04 0.09 0.35 0.01 0.00 0.49
Netherlands

Denmark 0.00 0.03 0.23 0.15 0.00 0.00 0.42
Bulgaria* 0.00 0.15 0.15 0.03 0.00 0.00 0.33
Slovenia 0.00 0.00 0.11 0.21 0.00 0.00 0.32
Finland 0.00 0.00 0.17 0.14 0.00 0.00 0.32
Iceland 0.00 0.08 0.12 0.07 0.00 0.00 0.27
Lithuania* 0.00 0.09 0.12 0.03 0.00 0.00 0.24
France 0.00 0.06 0.17 0.00 0.00 0.00 0.23
Sweden 0.00 0.03 0.13 0.03 0.01 0.00 0.19
Norway 0.00 0.03 0.08 0.00 0.00 0.00 0.11

* Bulgaria, Cyprus and Lithuania: total use, ie including the hospital sector

Figure 21: Outpatient antimycotic (JO2) use in 2006 subdivided into the main substances
according to ATC classification
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Abstracts accepted for oral presentation

Faranak Ansari, Herman Goossens, Matus Ferech, Arno Muller, Hassan Molana, and Peter
Davey on behalf of the ESAC Hospital Care Subproject. Hospital antibiotic prescribing in
hospitals from 18 European countries from 2000 to 2005: longitudinal analysis with
comparison of adjustment for changes in clinical activity using admissions or occupied bed
days. 18™ ECCMID 19 April - 22 April 2008, Barcelona, Spain. Clinical Microbiology and
Infection Supplement #0398.

Samuel Coenen, Arno Muller, Niels Adriaenssens, Vanessa Vankerckhoven, Erik Hendrickx,
Herman Goossens and the ESAC Project Group. European Surveillance of Antimicrobial
Consumption (ESAC): Outpatient Parenteral Antibiotic Treatment in Europe. 18" ECCMID 19
April — 22 April 2008, Barcelona, Spain. Clinical Microbiology and Infection Supplement #0400.

Samuel Coenen, Vanessa Vankerckhoven, Arno Muller, Erik Hendrickx, Niels Adriaenssens,
Faranak Ansari, and Herman Goossens on behalf of the ESAC Project Group. European
Surveillance of Antimicrobial Consumption (ESAC): past, present and future. GRIN Meeting
October 2007, Maastricht, the Netherlands.

Abstracts accepted for poster presentation

Arno Muller, Samuel Coenen, Vanessa Vankerckhoven, Niels Adriaenssens, Tom Bajec, Faranak
Ansari, Erik Hendrickx, Nico Drapier, Hilde De Smet, Herman Goossens and the ESAC Project
Group. European Surveillance of Antimicrobial Consumption (ESAC). 18th ECCMID, 19 April -
22 April 2008, Barcelona, Spain. Clinical Microbiology and Infection Supplement.

Other publications
Herman Goossens on behalf of the ESAC Management Team. The ESAC project will be funded
for another 3 years. GRACE News [Newsletter] October 2007.

Website

A new ESAC website has been developed and is accessible through the following link:
http://www.esac.ua.ac.be.

The ESAC website contains 3 parts:
= An area for general information about the ESAC project.
= An area for the dissemination of results and knowledge.
= A password-protected area for the internal management of ESAC.
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Figure 22: Screenshot of the ESAC homepage
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Interactive database

The interactive database was updated with 2006 data.

Figure 23: Screenshot of the ESAC interactive database
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- Chapter 4 - ESAC Dissemination Activities -

Newsletter

The first ESAC Newsletter was available as of February 2008. In this newsletter the ESAC
Management Team was presented as well as the Lead National Representatives for each
participanting country. It also gives an overview of the aims of the ESAC project and upcoming
events. In the following editions, which will be available 3 times per year, the newly
established National Networks of each of the collaborating countries will be presented as well
as updates on the ESAC project.

A PDF version of the first ESAC Newsletter can be downloaded from the ESAC website
(http://www.esac.ua.ac.be).
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CHAPTER 5. CONCLUSIONS AND FUTURE OBJECTIVES

ESAC was launced in 2001 and funded for a period of 6 years by DG Sanco of the European
Commission. Since September 2007, ESAC is funded by ECDC.

ESAC successfully collected 2006 consumption data on antimicrobials for systemic use (ATC
group JO1), antimycotics for systemic use (ATC group J02) and additional specific
substances in 26 out of the 35 participating countries. These data have been instrumental
for instance to evaluate the impact of awareness campaigns in many EU Member States,
such as Belgium and France, and will be crucial to monitor the impact of the EU Antibiotic
Awareness Day on November 18, 2008.

Additionally, the ESAC project will deepen the knowledge of antibiotic consumption by
focusing on specific consumption groups and/or patterns (Nursing Homes, Hospital Care,
and Ambulatory Care) in collaboration with those countries where the appropriate data are
available.

Twenty-one European countries will participate to the ESAC Nursing Home (NH) subproject.
The objectives of the project are to create a European NH-network to provide standardised
data on antibiotic prescriptions, to evaluate total yearly antibiotic consumption and to
explore institutional determinants of antibiotic use in these facilities. The NH-subproject has
2 components. The first component (September 2008) is a descriptive study of the
characteristics (structural, functional) of high skilled NHs and the regulating mechanisms
concerning antibiotic use and infection control in these facilities in European countries. The
second component concerns the organisation of 2 consecutive Point Prevalence Surveys
(PPS) on antibiotic use in at least 5 high skilled NHs per country, one in April 2009 and the
second in October 2009. Each participating NH will complete an institutional questionnaire
with denominator data and characteristics of their antibiotic policy. For each resident
receiving antibiotics on the PPS-day, a resident questionnaire will be filled in collecting
individual data on antibiotic treatment and risk factors.

Thirty-one European countries will participate to the ESAC Hospital Care (HC) subproject
and the study will focus on antibacterials and antifungals. The aims are to establish a
European network for standard data collection on hospitals antimicrobial use, to develop
quality indicators of antimicrobial use in the hospital care sector, and to identify targets for
intervention on improved antimicrobial prescribing. The HC subproject has 4 components.
1) Point Prevalence Survey (PPS) in 2008 in 50-60 hospitals, 2) PPS in 2009 in as many
hospitals as possible. The aim of PPS 2008 and 2009 is to study the relationship between
prescribed antimicrobials, dose, site of infection, and indication at patient level and will be
performed during May-June. ESAC Web-PPS tool is developed for data entry and automated
data analysis. 3) 4-year Longitudinal Survey (LS) in up to 50 hospitals from PPS 2008 and
PPS 2009 hospitals. The aims are to validate time trends of hospital antimicrobial use with a
set of clinical activity denominators and to compare the trends for specific drug subgroups
with total antimicrobial use. ESAC-ABC calculator will be developed for data collection and
analysis. 4) Basic hospital statistics. The aim is to define a standard dataset that should be
considered in comparing antibiotic use. The ESAC Hospital Questionnaire is designed to
collect information on hospital characteristics.

The Ambulatory Care (AC) subproject will closely interact with a subproject on Socio-
Economic Determinants. In the Socio-Economic Determinants subproject, we will be
studying the socio-economic health organisation specific for different regions in each
country participating in this subproject. Data will be collected on general demographics,
health status, income, density of physicians, etc. In the AC subproject we will substantially
broaden our interpretation of the striking variation in antibiotic use between European
countries in primary care. In addition to the data collection for the core database, more
detailed data linking antibiotic use in ambulatory care to the patients’ age and gender, the
prescribers’ speciality and the indication will be be collected. Such data should also be used
to validate further indicators developed in ESAC-2 to assess the quality of antibiotic use in
ambulatory care. Indicators that are equally relevant across countries in Europe, i.e.
corrected for case-mix, resistance patterns and other contextual factors will be developed.
The kick-off meeting for these two subprojects is planned on June 23.
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ANNEX I: COUNTRY SHEETS

The country sheets presented in this section provide specific information on antimicrobial
use for each of the reporting countries.

The country sheets are divided into four sections.

1) The first section presents information on the source and type of data reported by the
participating countries as well as the population data used to report the antimicrobial
consumption.

a. Antimicrobial use data:

Type of health care sector for which data are reported: ambulatory care /
hospital care or total care.

Type of consumption data: sales data or reimbursement data from health
insurance systems.

The coverage (in percentage) of the data: representativeness of the data
reported in ESAC.

Source of the consumption data: public or private.

b. Population data:

For comparison reasons, consumption data is reported in humbers of DDDs
per 1000 inhabitants and per day (DID). ESAC uses the WHO population
except when this population is not relevant, i.e. when using insurance data.

2) The second section presents the consumption of antimicrobials for systemic use (ATC
class J01) split into 7 major classes based on the ATC classification. Several Tables
and Figures are shown:

a. A table presenting the data expressed in DDD per 1000 inhabitants per day
(DID) for each of the health care sectors for which data are reported.

b. For ambulatory care, two figures are shown:

e A pie plot presenting the distribution of the relative consumption of
the 7 classes

e A bar plot presenting the trends of consumption of the 7 classes
from 1998 to 2006

c. For hospital care, one figure is shown:

e A pie plot presenting the distribution of the relative consumption of
the 7 classes

3) The third section presents the consumption of the major antimycotics for systemic
use (ATC class ]J02). Data are presented in two ways:

a. A table presenting the data expressed in DDD per 1000 inhabitants per day
(DID) for each of the health care sectors for which data are reported.

b. A figure presenting the distribution of the relative consumption of each of the
major antimycotics for systemic use for each of the health care sectors for
which data are reported.

4) The fourth section presents a comment on the antimicrobial consumption in order to
facilitate interpretation. The National Networks provided general comments about
the antimicrobial use in their respective countries whereas the Management Team
added, when required, technical comments about the presentation of the data. The
comments made by the National Networks and those made by the Management
Team are preceeded respectively by National Networks and Management Team.
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Reported data split by health care sectors for each of the participating countries for the year
2006

Country Ambulatory care Hospital care Total care
Austria v

Belgium v v

Bulgaria v
Croatia v v

Cyprus 4
Czech Republic v

Denmark v v

Estonia

Finland v v

Former Yugoslavian Republic
of Macedonia*
France

Germany

Greece 4
Hungary
Iceland
Ireland
Israel
Italy
Latvia
Lithuania 4
Luxembourg
Malta
Norway 4
Poland

Portugal

Romania

Russian Federation
Slovakia

Slovenia

Spain

Sweden
Switzerland

The Netherlands
Turkey

United Kingdom

AN NN N RN AN AN N N NI AN
DN AN AN AN

<\

* Former Yugoslavian Republic of Macedonia was not yet part of the ESAC group in 2006.
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Health care sector Data type Coverage Data source
Ambulatory care Reimbursement 100% Health Insurance Company
Population Data source
8,205,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 6.15
Other beta-lactam antibacterials (J01D) 1.57
Tetracyclines (JO1A) 1.26
Macrolides, lincosamides and streptogramins (JO1F) 3.41
Quinolone antibacterials (JO1M) 1.41
Sulfonamides and trimethoprim (JO1E) 0.31
Other JO1 classes 0.17
Total JO1 classes 14.28
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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(O Quinolone antibacterials J01M) Quinolone antibacterials (JO1M)

O Sulfonamides and trimethoprim (JO1E) . Other JO1 classes Sulfonamides and trimethoprim (JO1E) [l Other JO1 classes




Comments

National Network — Antibiotic consumption in ambulatory care increased from 2002 onwards. While
tetracyclines, sulfonamides/trimethoprim and macrolides/lincosamides/streptogramins are less
prescribed, the use of penicillin combinations and fluoroquinolones is increasing.

A very small number of drugs for which the price is below the reimbursement fee were excluded from the
data collection. We do not expect an impact on the data quality since the list of affected drugs has not
changed over the years. Between 2005 and 2007 a pilot project on the collection of hospital consumption
data was performed in Austria. A total of 15 hospitals have provided pharmacy dispensing data for the
period 2004 to 2006. The surveillance activities in hospital care as well as ambulatory care will be
intensified in the upcoming years.




Health care sector Data type Coverage Data source
Ambulatory care Reimbursement 90% Health Insurance Company
Population Data source
10,437,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 12.44
Other beta-lactam antibacterials (J01D) 2.58
Tetracyclines (JO1A) 1.85
Macrolides, lincosamides and streptogramins (JO1F) 2.46
Quinolone antibacterials (JO1M) 2.36
Sulfonamides and trimethoprim (JO1E) 0.35
Other JO1 classes 2.10
Total JO1 classes 24.16
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) <0.01
Ketoconazole (JO2AB02) 0.08
Fluconazole (JO2ACO01) 0.64
Itraconazole (JO2ACO02) 0.75
Voriconazole (JO2ACO03) <0.01
Other JO2 substances 0.00
Total JO2 substances 1.47

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — When expressed in DDDs per 1000 inhabitants per day (DID) use of antibiotics in
ambulatory care in Belgium is traditionally among the highest in Europe. Antibiotic use in DID however
does not describe completely the prescribing behaviour of ambulatory care physicians in Belgium. E.qg. it
was noted that during the observation period, the number of DDDs per package increased. As a
consequence, expressing antibiotic use in packages - a proxy for prescriptions - per 1000 inhabitants per
day shows an average annual decrease of 6.2% since the start of the Belgian public campaigns in the
2000-2001 winter season (www.red-antibiotica.org & www.antibioticsinfo.be). In DID JO1 use in 2006
remained nearly constant in ambulatory care when compared to 2005 and in both 2005 and 2006 use
was higher than during the period 2001-2003. For 2004, the lower use is most probably explained by the
unusual low 2004 incidences of respiratory infections as observed by the Scientific Institute of Public
Health, National Influenza Centre, Belgium (www.iph.fgov.be/flu). Concerning shifts between antibiotic
classes in ambulatory care, there is an increase in penicillin use, a continuing decrease of tetracycline and
cephalosporin use, a stabilisation of macrolides, lincosamides and streptogramins as well as sulfonamides
and trimethoprim use and a small decrease in fluoroquinolone use. The increase of penicillin use is nearly
entirely explained by a higher utilisation of amoxicillin (JO1LCAO04), most probably as a consequence of
guidelines issued by the Belgian Antibiotic Coordination Committee (www.bapcoc.be) and Domus Medica
(www.domusmedica.be), the publication of an antibiotic guide for ambulatory care by BAPCOC,
newsletters and individual antibiotic prescribing feedback to ambulatory care physicians by the National
Board of Quality Promotion (www.inami.fgov.be/care/nl/doctors/promotion-quality/feedbacks/feedback-
antibiotics/index.htm) during previous years.




Health care sector Data type Coverage Data source
Total care Sales 100% Medicines Agency
Population Data source
7,671,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Total care
Beta-lactam antibacterials, penicillins (JO1C) 7.49
Other beta-lactam antibacterials (J01D) 2.47
Tetracyclines (JO1A) 2.42
Macrolides, lincosamides and streptogramins (JO1F) 1.75
Quinolone antibacterials (JO1M) 1.79
Sulfonamides and trimethoprim (JO1E) 0.77
Other JO1 classes 0.55
Total JO1 classes 17.24
Distribution of JO1 classes in total care sector Trends of use of JO1 in total care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances
Amphotericin B (JO2AA01)
Ketoconazole (JO2AB02)
Fluconazole (JO2ACO01)
Itraconazole (JO2ACO02)
Voriconazole (JO2ACO03)
Other JO2 substances

Total JO2 substances

Distribution of J02 substances in total care sector

Total care
0.00
0.15
0.15
0.03
<0.01
<0.01
0.33

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)

© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
. Voriconazole (JO2ACO03) O Other JO2 substances




Health care sector Data type Coverage Data source
Ambulatory care Sales >90% Marketing Research Company
Hospital care Sales >90% Marketing Research Company
Population Data source
4,556,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 10.10 0.54
Other beta-lactam antibacterials (J01D) 3.25 0.47
Tetracyclines (JO1A) 1.70 0.07
Macrolides, lincosamides and streptogramins (JO1F) 2.67 0.11
Quinolone antibacterials (JO1M) 1.53 0.17
Sulfonamides and trimethoprim (JO1E) 1.32 0.08
Other JO1 classes 0.63 0.19
Total JO1 classes 21.20 1.63
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Distribution of JO1 classes in hospital care sector
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Health care sector Data type Coverage Data source
Total care Sales 100% Medicines Agency
Population Data source
778,700 National Institute for Statistics

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Total care
Beta-lactam antibacterials, penicillins (JO1C) 14.46
Other beta-lactam antibacterials (J01D) 6.25
Tetracyclines (JO1A) 3.11
Macrolides, lincosamides and streptogramins (JO1F) 3.33
Quinolone antibacterials (JO1M) 3.85
Sulfonamides and trimethoprim (JO1E) 0.44
Other JO1 classes 0.46
Total JO1 classes 31.89
Distribution of JO1 classes in total care sector Trends of use of JO1 in total care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Total care
Amphotericin B (JO2AA01) 0.03
Ketoconazole (JO2AB02) 0.22
Fluconazole (JO2ACO01) 0.19
Itraconazole (JO2ACO02) 0.27
Voriconazole (JO2ACO03) <0.01
Other JO2 substances <0.01
Total JO2 substances 0.72

Distribution of J02 substances in total care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
. Voriconazole (JO2ACO03) O Other JO2 substances

Comments

National Network — Cyprus has recently joined the ESAC project and the antibiotic consumption of 2006
is the first available data for Cyprus reported by ESAC. Data are collected by Pharmaceutical Services,
Ministry of Health and include the consumption in both private and public sectors, and cover 100% of the
total antibiotic use. The data for private sector cover sales in private pharmacies whereas data for public
sector cover distribution from central pharmaceuticals stores to governmental pharmacies. Approximately
75% of total antibiotic use takes place in private sector where ambulatory care predominates. This can be
attributed to the greater access to antibiotics in terms of number of products in private sector compared
to public sector where a limited number of antibiotics is available. The most often prescribed antibiotic
group are beta-lactam antibacterials (JO1C, J01D) which represent 65% of total antibiotic use. Surprisingly,
our data show relatively high antibiotic consumption in comparison with other countries.




Czech Republic

Health care sector Data type Coverage Data source

Ambulatory care Reimbursement 100% Health Insurance Company

Population Data source

10,209,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 6.47
Other beta-lactam antibacterials (J01D) 0.91
Tetracyclines (JO1A) 2.81
Macrolides, lincosamides and streptogramins (JO1F) 2.87
Quinolone antibacterials (JO1M) 1.15
Sulfonamides and trimethoprim (JO1E) 1.02
Other JO1 classes 0.71
Total JO1 classes 15.94

Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Medicines Agency
Hospital care Sales 100% Medicines Agency
Population Data source
5,446,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 9.48 0.87
Other beta-lactam antibacterials (J01D) 0.03 0.29
Tetracyclines (JO1A) 1.37 0.01
Macrolides, lincosamides and streptogramins (JO1F) 2.32 0.09
Quinolone antibacterials (JO1M) 0.37 0.18
Sulfonamides and trimethoprim (JO1E) 0.82 0.09
Other JO1 classes 0.78 0.16
Total JO1 classes 15.17 1.68
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Distribution of JO1 classes in hospital care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care Hospital care
Amphotericin B (JO2AA01) <0.01 0.01
Ketoconazole (JO2AB02) 0.03 <0.01
Fluconazole (JO2ACO01) 0.23 0.11
Itraconazole (JO2ACO02) 0.15 0.01
Voriconazole (JO2ACO03) <0.01 <0.01
Other JO2 substances <0.01 <0.01
Total JO2 substances 0.42 0.15
Distribution of J02 substances in ambulatory care sector Distribution of J02 substances in hospital care sector
@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02) @ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02AC01) () Itraconazole (J02ACO02) © Fluconazole (J02AC01) () Itraconazole (J02ACO02)
@ Voriconazole J02AC03) () Other JO2 substances @ Voriconazole J02AC03) () Other J02 substances
Comments

National Network — In Denmark, all antimicrobials for human use are prescription-only medicines and are
sold by pharmacies in defined packages. Data on Danish drug use is obtained from the Danish Medicines
Agency (DMA). The DMA has the legal responsibility for monitoring the consumption of all human
medicinal products.

In ambulatory care, the overall sales of antibacterial agents have increased slowly over the last ten years
but are still characterised by the use of narrow-spectrum antibacterials. The percentage of DDDs
prescribed in the ambulatory care has remained stable at 90%. In ambulatory care in 2006, a significantly
higher proportion of women received antibiotics (35.8%) compared to the proportion of men (26.1%).
People of both gender aged > 70 years received 1.6 times more antibiotics than people < 70 years of
age.

The use of antibacterials in hospitals has increased. This could be explained by an increase in the number
of antibacterial treatments, by an increase in the daily dosage or by an increase in the frequency of
combination therapies prescribed in hospitals.




Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Medicines Agency
Hospital care Sales 100% Medicines Agency
Population Data source
5,262,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 5.44 0.59
Other beta-lactam antibacterials (J01D) 221 0.97
Tetracyclines (JO1A) 3.76 0.20
Macrolides, lincosamides and streptogramins (JO1F) 1.63 0.19
Quinolone antibacterials (JO1M) 0.83 0.41
Sulfonamides and trimethoprim (JO1E) 1.52 0.26
Other JO1 classes 2.02 0.82
Total JO1 classes 17.42 3.45
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care Hospital care
Amphotericin B (JO2AA01) <0.01 <0.01
Ketoconazole (JO2AB02) <0.01 <0.01
Fluconazole (JO2ACO01) 0.17 0.08
Itraconazole (JO2ACO02) 0.14 <0.01
Voriconazole (JO2ACO03) <0.01 <0.01
Other JO2 substances <0.01 <0.01
Total JO2 substances 0.32 0.10
Distribution of J02 substances in ambulatory care sector Distribution of J02 substances in hospital care sector
@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02) @ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02AC01) () Itraconazole (J02ACO02) © Fluconazole (J02AC01) () Itraconazole (J02ACO02)
@ Voriconazole J02AC03) () Other JO2 substances @ Voriconazole J02AC03) () Other J02 substances
Comments
National Network — In Finland, other antimicrobials group (JO1X) covers nitrofurantoin as well as

methenamine hippurate. Nitrofurantoin is still among the three first choice drugs in the treatment of
urinary tract infections.




France

Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Medicines Agency
Hospital care Sales 100% Medicines Agency
Population Data source
63,195,457 National Institute for Statistics

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 14.61 1.18
Other beta-lactam antibacterials (J01D) 2.76 0.25
Tetracyclines (JO1A) 3.33 0.17
Macrolides, lincosamides and streptogramins (JO1F) 3.93 0.13
Quinolone antibacterials (JO1M) 2.18 0.35
Sulfonamides and trimethoprim (JO1E) 0.46 0.05
Other JO1 classes 0.64 0.19
Total JO1 classes 27.91 2.32
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances
Amphotericin B (JO2AA01)
Ketoconazole (JO2AB02)
Fluconazole (JO2ACO01)
Itraconazole (JO2ACO02)
Voriconazole (JO2ACO03)
Other JO2 substances

Total JO2 substances

Distribution of J02 substances in ambulatory care sector

Ambulatory care

Hospital care

0.00 0.01
0.06 <0.01
0.17 0.05
0.00 0.03
0.00 0.02
<0.01 <0.01
0.23 0.11

Distribution of J02 substances in hospital care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02AC01) () Itraconazole (J02ACO02)
@ Voriconazole J02AC03) () Other JO2 substances

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02AC01) () Itraconazole (J02ACO02)
@ Voriconazole J02AC03) () Other J02 substances

Comments

National Network — In ambulatory care, the consumption dropped by 3.6% in comparison to 2005 but
remained nevertheless higher than in 2004. This decrease was expected and follows the trend observed
during the previous years, except for 2005 which was a very atypical year, especially for economic
reasons (reform of the discount system for the generics drugs sold to pharmacists). We can however point
out a slight increase of penicillins: + 1.6% and a significant drop of cephalosporins: - 13.8%. We can
reasonably presume that a part of cephalosporin consumption was transferred to penicillins but we don’t
have data yet relating to the transfer of prescriptions which would corroborate this hypothesis. Amongst
the other classes, we can note the substantial drop of the macrolides: their consumption decreased with
13.8%.

In hospital care, the consumption decreased significantly: -11.1% and hit a ten-year low (data are
available since 1997), even in taking into account the change of DDD for amoxicillin/clavulanic acid
(JO1CRO2) in 2005. For all the main classes, the consumption dropped. Different factors can explain this
decrease but one of the most important is likely the tripartite outline agreement between the Ministry of
Health, the Health insurance system and the hospitals’ representative unions. The target is a reduction of
10% in three years. Additionally, local agreements were made in order to promote a better use and “fair
prescription” of antibiotics as well as to adapt national targets to local particularities. Of course, even
though these agreements were formalised during the last two years, consciousness-raising campaigns
started previously in the hospitals. Moreover we have to take into account the decrease in number of
hospitalisation days. This decrease is indeed minor (<1% per year) but it exerts in the long run a
deflationary effect.




Greece

Health care sector Data type Coverage Data source
Total care Sales 100% Medicines Agency
Population Data source
11,148,533 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Total care
Beta-lactam antibacterials, penicillins (JO1C) 10.13
Other beta-lactam antibacterials (J01D) 7.19
Tetracyclines (JO1A) 2.63
Macrolides, lincosamides and streptogramins (JO1F) 9.75
Quinolone antibacterials (JO1M) 2.01

Sulfonamides and trimethoprim (JO1E)

Other JO1 classes 0.64
Total JO1 classes 32.35
Distribution of JO1 classes in total care sector Trends of use of JO1 in total care sector
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Comments

Management Team — Until 2003, Greece provided data for ambulatory care sector and hospital care
sector separately. Since 2004 onwards, only total care data were provided. All data are therefore
presented as total care data. In 2006, no data for ATC class “Sulfonamides and trimethoprim” (JO1E) were
delivered.

National Network — The 2006 antibiotic consumption data are total consumption data (not discriminating
between ambulatory and hospital data). Data for Greece have been were provided on a yearly basis.
They include over-the-counter (without prescription) sales and parallel exports. After a steadily increasing
course during the last years, in 2006 a decline in total consumption was noted mainly due to a marked
decrease in amoxicillin/clavulanic acid and cefuroxime axetil consumption. This can be attributed to the
efforts at community level to decrease antibiotic prescribing for upper respiratory tract infections. These
efforts will become more systematic in the next year with public campaigns, gallops and educational
efforts (aiming also at prescribers and pharmacists) in the context of the activities of the Greek
Intersectoral Mechanism (and Task Force) for combating antimicrobial resistance. We also hope that the
parallel exports data that will become available will further clarify the high macrolide consumption in our
country.




Health care sector Data type Coverage Data source
Ambulatory care Reimbursement 100% Health Insurance Company
Population Data source
10,071,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 7.28
Other beta-lactam antibacterials (J01D) 2.09
Tetracyclines (JO1A) 1.44
Macrolides, lincosamides and streptogramins (JO1F) 3.46
Quinolone antibacterials (JO1M) 1.80
Sulfonamides and trimethoprim (JO1E) 0.82
Other JO1 classes 0.30
Total JO1 classes 17.19
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) 0.00
Ketoconazole (JO2AB02) 0.16
Fluconazole (JO2ACO01) 0.23
Itraconazole (JO2ACO02) 0.39
Voriconazole (JO2ACO03) <0.01
Other JO2 substances 0.00
Total JO2 substances 0.79

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — In Hungary, the level of antibiotic consumption remains in the average of the
distribution of the ESAC participants. Based on specific national surveys, the hospital consumption
represents only 6% of the total consumption. In 2007, due to a national reform, the numbers of active
hospital beds have been considerably reduced (about 30%); the effect of this reduction might have an
impact on the hospital consumption figures in the next years. Audits in ambulatory care on antibiotic
prescriptions proved that about 7.5% of the patient received antibiotics when visiting their family
practitioners and that nearly 100% of the prescription is for only two main diagnosis: respiratory tract and
urinary tract infections. Beta-lactams with inhibitors were prescribed in 28% of the total number of
prescriptions, macrolides in 24% and cephalosporins in 16%. From the hospital audit, 23% of the patients
received an antibiotic prescription and the most frequent indication was perioperative antibiotic
prophylaxis followed by respiratory tract and urinary tract infections. One third the antibiotics prescribed
for the patients were beta-lactam with inhibitors followed by cephalosporins and quinolones.




Iceland

Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Ministry of Health
Population Data source
304,334 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 10.51
Other beta-lactam antibacterials (J01D) 0.19
Tetracyclines (JO1A) 5.13
Macrolides, lincosamides and streptogramins (JO1F) 1.60
Quinolone antibacterials (JO1M) 0.65
Sulfonamides and trimethoprim (JO1E) 1.55
Other JO1 classes 0.38
Total JO1 classes 20.01
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) 0.00
Ketoconazole (JO2AB02) 0.08
Fluconazole (JO2ACO01) 0.12
Itraconazole (JO2ACO02) 0.07
Voriconazole (JO2ACO03) 0.00
Other JO2 substances 0.00
Total JO2 substances 0.27

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances




Ireland

Health care sector Data type
Ambulatory care Sales
Hospital care Sales
Population Data source
4,239,848 Other

Antimicrobials for systemic use (JO1)

Coverage

100%
100%

Data source
Marketing Research Company

Marketing Research Company

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes

Beta-lactam antibacterials, penicillins (JO1C)

Other beta-lactam antibacterials (J01D)
Tetracyclines (JO1A)

Macrolides, lincosamides and streptogramins (JO1F)
Quinolone antibacterials (JO1M)

Sulfonamides and trimethoprim (JO1E)

Other JO1 classes

Total JO1 classes

Distribution of JO1 classes in ambulatory care sector

. Beta-lactam antibacterials, penicillins (J01C)

@ Other beta-lactam antibacterials J01D) @ Tetracyclines (JO1A)
. Macrolides, lincosamides and streptogramins (JO1F)

O Quinolone antibacterials (JO1M)

© Sulfonamides and trimethoprim (JO1E) @ Other JO1 classes

Distribution of JO1 classes in hospital care sector

. Beta-lactam antibacterials, penicillins (JO1C)

@ Other beta-lactam antibacterials J01D) @ Tetracyclines (J01A)
. Macrolides, lincosamides and streptogramins (JO1F)

O Quinolone antibacterials JO1M)

@ Sulfonamides and trimethoprim (JO1E) @ Other JO1 classes

10.50
1.87
3.34
3.53
0.94
0.90
0.16

21.23

DDD/1000 inh./days

Ambulatory care

Hospital care
0.64
0.12
0.03
0.23
0.16
0.06
0.16
1.40

Trends of use of JO1 in ambulatory care sector
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Comments

National Network — Ambulatory care data are derived from sales data from the pharmacy wholesale
market in Ireland and are thought to be an accurate measure of national antibiotic consumption. Seasonal
peaks in antimicrobial consumption in Ireland have been shown to closely match peaks in respiratory viral
activity. The continued increase in antimicrobial consumption in ambulatory care has led to the
development of an education programme and prescribing guidelines for General Practitioners, which are
due to be rolled out nationally, along with a public education campaign, in 2008.

Hospital care data are derived from downloads from hospital pharmacy software systems, and began with
a voluntary sample of hospitals in 2004. All publicly-funded acute hospitals were required to provide data
for 2006, though not all hospital pharmacies have a software system that allows such a download. The
data for 2006 represents 72% of publicly funded acute hospital beds, the data have been extrapolated to
100% in the present report. The Irish Health Services Executive sanctioned the appointment of additional
antibiotic liaison hospital pharmacists in 2006/7, and national hospital antibiotic stewardship programmes
are planned for 2008.




Israel

Health care sector Data type Coverage Data source
Ambulatory care Sales 55% Health Insurance Company
Hospital care Sales 55% Health Insurance Company
Population Data source
3,748,000 Insurance company

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 12.33 0.29
Other beta-lactam antibacterials (J01D) 4.26 0.21
Tetracyclines (JO1A) 1.30 0.02
Macrolides, lincosamides and streptogramins (JO1F) 1.90 0.05
Quinolone antibacterials (JO1M) 1.34 0.09
Sulfonamides and trimethoprim (JO1E) <0.01 <0.01
Other JO1 classes 1.03 0.08
Total JO1 classes 22.17 0.74
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Comments

National Network — Looking at the data changes in antibiotic consumption during 2002-2006, we can see
a small increase in consumption in the ambulatory care sector and a concomitant decrease in the hospital
care sector. In the ambulatory care sector the increase is more pronounced for beta-lactams, macrolides
and quinolones, whereas in the hospital care sector the consumption of these classes is stable. A possible
and logic explanation could be the lack of control on antimicrobial prescribing in the ambulatory care
sector, while in the hospitals infectious diseases units keep tight control on antimicrobial prescription.




Health care sector Data type Coverage Data source
Ambulatory care Reimbursement 100% Medicines Agency
Population Data source
58,140,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 13.63
Other beta-lactam antibacterials (J01D) 2.89
Tetracyclines (JO1A) 0.49
Macrolides, lincosamides and streptogramins (JO1F) 4.86
Quinolone antibacterials (JO1M) 3.46
Sulfonamides and trimethoprim (JO1E) 0.56
Other JO1 classes 0.78
Total JO1 classes 26.66
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) 0.00
Ketoconazole (JO2AB02) 0.07
Fluconazole (JO2ACO01) 0.32
Itraconazole (JO2ACO02) 0.48
Voriconazole (JO2ACO03) 0.00
Other JO2 substances 0.00
Total JO2 substances 0.87

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — Data are collected by The National Agency on Medicines (AIFA), and cover
ambulatory care consumption. From 2004 to 2006, there has been an increasing trend in the use of
ambulatory care antibiotics (JO1), reaching 27 DDD per 1000 inhabitants per day (DID). ltaly remains one
of the European countries with the highest use of antimicrobials, and is ranking third in the EU.
Penicillins represents the most frequently prescribed antibiotics in Italy and has now in 2006 accounted
for over 50% of the total antibiotic use. Their use was almost stable in years 1999-2002, then increased
and reached 14 DID in 2006. The use of quinolones also showed a slight increase from 2005 to 2006. It is
thus necessary to implement nation-wide actions to promote antimicrobial prudent use.




Health care sector Data type Coverage Data source
Total care Sales 100% Medicines Agency
Population Data source
3,417,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Total care
Beta-lactam antibacterials, penicillins (JO1C) 9.86
Other beta-lactam antibacterials (J01D) 0.87
Tetracyclines (JO1A) 1.72
Macrolides, lincosamides and streptogramins (JO1F) 1.11
Quinolone antibacterials (JO1M) 0.83
Sulfonamides and trimethoprim (JO1E) 0.01
Other JO1 classes 3.04
Total JO1 classes 17.44
Distribution of JO1 classes in total care sector Trends of use of JO1 in total care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Total care
Amphotericin B (JO2AA01) 0.00
Ketoconazole (JO2AB02) 0.09
Fluconazole (JO2ACO01) 0.12
Itraconazole (JO2ACO02) 0.03
Voriconazole (JO2ACO03) <0.01
Other JO2 substances 0.00
Total JO2 substances 0.24

Distribution of J02 substances in total care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole J02AC03) () Other JO2 substances

Comments

National Network — Data on Lithuanian drug use are collected by the State Medicines Control Agency and
are available since 2004. There is a special legislation, which obliges wholesalers to collect and provide
the data of their drug sales combining both sectors - community and hospital sectors. During the past
years the quality of database has significantly improved and now covers 100 % of the total sales of
antimicrobials as well as other drugs. Due to the limitation of this legislation, it was not possible to
separate the data into different sectors. Although legislation will only be modified this year (2008),
separate data were available as of 2007. Thus 2006 data on antibiotic consumption could be delivered to
ESAC.

In 2006, penicillins (JO1C) comprised 67%, tetracyclines (J0O1A) 8%, macrolides, lincosamides and
streptogramins (JO1F) - 5%, other beta-lactam antibacterials (JO1M) and quinolones (JO1D) - 4% of total
use of JO1 class antibacterials for systemic use. So the first choice of antibacterials for systemic use
remains beta-lactams, followed by tetracyclines with relatively high consumption levels.

The trends of use of systemic antimycotics are similar to other countries - the most used antimycotic was
fluconazole (50%), followed by ketoconazole (38%) and itraconazole (13%).




Health care sector Data type Coverage Data source
Ambulatory care Reimbursement >95% Health Insurance Company
Hospital care Reimbursement 100% Community Pharmacists
Population Data source
471,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 11.13 0.70
Other beta-lactam antibacterials (J01D) 4.11 0.75
Tetracyclines (JO1A) 1.95 0.03
Macrolides, lincosamides and streptogramins (JO1F) 2.83 0.15
Quinolone antibacterials (JO1M) 251 0.27
Sulfonamides and trimethoprim (JO1E) 0.35 0.03
Other JO1 classes 1.07 0.19
Total JO1 classes 23.94 211
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Distribution of JO1 classes in hospital care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care Hospital care
Amphotericin B (JO2AA01) <0.01 0.03
Ketoconazole (JO2AB02) 0.06 0.00
Fluconazole (JO2ACO01) 0.53 0.09
Itraconazole (JO2ACO02) 0.82 0.02
Voriconazole (JO2ACO03) <0.01
Other JO2 substances <0.01 <0.01
Total JO2 substances 1.40 0.16
Distribution of J02 substances in ambulatory care sector Distribution of J02 substances in hospital care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02) @ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)

© Fluconazole (J02AC01) () Itraconazole (J02ACO02) © Fluconazole (J02AC01) () Itraconazole (J02ACO02)

@ Voriconazole J02AC03) () Other JO2 substances @ Voriconazole J02AC03) () Other J02 substances
Comments

National Network — Use of antimicrobial agents (JO1) in ambulatory care in Luxembourg expressed in
DDDs per 1000 inhabitants per day (DID) is very high and has always been above the European average
during the last decade. In 2006, the consumption of the entire group JO1 dropped by 4,5 % in comparison
with 2005 and reached the level of the year 2004, where lower use was mainly explained by the low
incidences of influenza like illness as observed by our national ‘Influenza Surveillance Sentinel’ system. In
2006 we note mainly a decrease of the group of cephalosporines (JO1D) and a continuing decrease of the
group of tetracyclines (JO1A), whereas the main group of beta-lactam antibacterials, penicillins (JO1C) is
stable just as the group of fluoroquinolones (JO1M). Use of antimicrobial agents (JO1) in hospital care has
been monitored since 1997. In 2006, hospital consumption did not continue to increase as previously but
has been stabilised in comparison with 2005. Hospital care accounts for 8,1% of the total antibiotic
consumption. Individual-level pharmacy data based on reimbursement allowed us to determine that
45,1% of the population has been exposed to at least one antibiotic treatment in 2006 in outpatient care.
It has been determined that use of antibiotics in children and adolescents (0-19 years) was very high
(50%). National campaigns to educate on the correct use of antibiotics have been initiated in 2004 and
guidelines concerning antibiotherapy in general practice have been issued by a subgroup of the Scientific
Committee (www.conseil-scientifique.com) in 2006.




Health care sector Data type Coverage Data source
Hospital care Sales 93% Ministry of Health
Population Data source
403,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 0.49
Other beta-lactam antibacterials (J01D) 0.43
Tetracyclines (JO1A) 0.05
Macrolides, lincosamides and streptogramins (JO1F) 0.31
Quinolone antibacterials (JO1M) 0.17
Sulfonamides and trimethoprim (JO1E) 0.02
Other JO1 classes 0.25
Total JO1 classes 1.70

Distribution of JO1 classes in hospital care sector

. Beta-lactam antibacterials, penicillins (J01C)

@ Other beta-lactam antibacterials J01D) @ Tetracyclines (JO1A)
O Macrolides, lincosamides and streptogramins (JO1F)

@ Quinolone antibacterials (J01M)
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances
Amphotericin B (JO2AA01)
Ketoconazole (JO2AB02)
Fluconazole (JO2ACO01)
Itraconazole (JO2ACO02)
Voriconazole (JO2ACO03)
Other JO2 substances

Total JO2 substances

Distribution of J02 substances in hospital care sector

Hospital care
<0.01
<0.01
0.01
<0.01
<0.01
<0.01
0.03

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)

© Fluconazole (J02AC01) () Itraconazole (J02AC02)
@ Voriconazole J02AC03) () Other J02 substances
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Health care sector Data type Coverage Data source
Ambulatory care Sales 90% Community Pharmacists
Population Data source
14,900,000 Insurance system

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 4.32
Other beta-lactam antibacterials (J01D) 0.05
Tetracyclines (JO1A) 2.39
Macrolides, lincosamides and streptogramins (JO1F) 1.49
Quinolone antibacterials (JO1M) 0.91
Sulfonamides and trimethoprim (JO1E) 0.62
Other JO1 classes 1.08
Total JO1 classes 10.85
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) <0.01
Ketoconazole (JO2AB02) 0.04
Fluconazole (JO2ACO01) 0.09
Itraconazole (JO2ACO02) 0.35
Voriconazole (JO2ACO03) <0.01
Other JO2 substances <0.01
Total JO2 substances 0.49

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — Data on use of antibiotics in primary health care in the Netherlands are yearly
published in the SWAB/RIVM NethMap report. Over the past ten years the overall use of antibiotics for
systemic use in primary health care remained almost constant at 10 DDD per 1000 inhabitants per day
(DID). However, a slight increase in use was observed in 2005 and 2006. Tetracyclines (mainly
doxycycline) represented 21% of total use. Other frequently used antibiotics were penicillins with
extended spectrum (mainly amoxicillin), combinations of penicillins with beta-lactamase inhibitors
(essentially amoxicillin/clavulanic acid) and macrolides, each representing 18%, 15% and 14% of the total
use respectively. In the past ten years subtle shifts in the use patterns of the various classes of antibiotics
were observed. The overall use of the fluoroguinoles remained almost constant whereas the increased
use of ciprofloxacin seems to be offset by a decrease in ofloxacin and norfloxacin. Also within the class of
the macrolides a shift was seen from erythromycin to the newer macrolides as clarithromycin and
azithromycin. The remarkable increase in nitrofurantoin (from 0.59 to 1.00 DID) may be the result of the
National guidelines of the Dutch College of General practioners (NHG) that have been changed over the
years with regard to the pharmaco-therapy of urinary tract infections.




Health care sector Data type Coverage Data source
Ambulatory care Sales 100% National Institute
Hospital care Sales 100% National hospital network
Population Data source
4,643,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 6.62 0.72
Other beta-lactam antibacterials (J01D) 0.16 0.33
Tetracyclines (JO1A) 2.86 0.05
Macrolides, lincosamides and streptogramins (JO1F) 2.06 0.08
Quinolone antibacterials (JO1M) 0.45 0.10
Sulfonamides and trimethoprim (JO1E) 0.85 0.05
Other JO1 classes 2.38 0.18
Total JO1 classes 15.37 1.52
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) <0.01
Ketoconazole (JO2AB02) 0.03
Fluconazole (JO2ACO01) 0.08
Itraconazole (JO2ACO02) <0.01
Voriconazole (JO2ACO03) 0.00
Other JO2 substances <0.01
Total JO2 substances 0.11

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — The overall sales of antibacterials for systemic use in Norway in ambulatory care
have been stable for many years and are characterised by the use of narrow-spectrum antibacterials. The
high sales of ATC class “other J01 classes” is due to high sales of methenamine, a urinary tract antiseptic.
The increase observed from 2004 to 2005 is mainly due to higher sales of penicillins and to increased use
of methenamine. The use in 2006 has decreased compared to 2005. This is due to a new method for data
collection and the data are now purified with regard to the use in outpatients. Data are retrieved from the
Norwegian prescription database (NorPD) collecting data on all prescriptions for individuals in Norway.
The use of antibacterials in hospitals has increased. This is could be explained by increased clinical
activity, use of higher doses and patients being treated more intensively. Also for hospital care a new
method for data harvesting is used, automatic collection from all hospital pharmacies to a common
database. For overall use, there has been a slow, but steady shift towards use of more broad-spectrum
antibacterials in Norway. This is of concern and deserves close surveillance.




Health care sector Data type Coverage Data source
Ambulatory care Sales >75% Ministry of Health
Population Data source
8,048,626 Insurance system

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 11.58
Other beta-lactam antibacterials (J01D) 2.72
Tetracyclines (JO1A) 0.90
Macrolides, lincosamides and streptogramins (JO1F) 3.98
Quinolone antibacterials (JO1M) 2.92
Sulfonamides and trimethoprim (JO1E) 0.51
Other JO1 classes 0.15
Total JO1 classes 22.75
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care
Amphotericin B (JO2AA01) 0.00
Ketoconazole (JO2AB02) 0.08
Fluconazole (JO2ACO01) 0.21
Itraconazole (JO2ACO02) 0.45
Voriconazole (JO2ACO03) 0.00

Other J02 substances
Total JO2 substances 0.74

Distribution of J02 substances in ambulatory care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)
© Fluconazole (J02ACO01) () Itraconazole (J02AC02)
@ Voriconazole (J02AC03) () Other JO2 substances

Comments

National Network — In ambulatory care, the consumption of antimicrobials in 2006 dropped by 7.4% in
comparison to 2005. This decrease follows the trend observed since 2002. The most used antibiotics were
penicillins (51%) and macrolides, lincodamides and streptogramins (17%).

The Portuguese National Health Plan (2004-2010) includes a National Program on Prevention of
Antimicrobial Resistance, which contemplates the development of guidelines on clinical practice, a
national policy of antimicrobial utilisation and a system of antimicrobial consumption and resistance
surveillance. In 2006/2007 a private laboratory (in collaboration with the Ministry of Health) organised a
national campaign in order to promote a more correct antibiotic use. This campaign targeted patients,
general physicians and pharmacies.




Russian Federation

Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Marketing Research Company
Hospital care Sales 100% Marketing Research Company
Population Data source
142,536,992 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 2.68 0.45
Other beta-lactam antibacterials (J01D) 0.26 0.53
Tetracyclines (JO1A) 1.32 0.11
Macrolides, lincosamides and streptogramins (JO1F) 1.19 0.13
Quinolone antibacterials (JO1M) 1.56 0.35
Sulfonamides and trimethoprim (JO1E) 1.12 0.04
Other JO1 classes 1.45 0.53
Total JO1 classes 9.58 2.13
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Medicines Agency
Hospital care Sales 100% Medicines Agency
Population Data source
5,401,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 10.24 0.72
Other beta-lactam antibacterials (J01D) 3.04 0.36
Tetracyclines (JO1A) 1.92 0.03
Macrolides, lincosamides and streptogramins (JO1F) 4.96 0.11
Quinolone antibacterials (JO1M) 1.70 0.35
Sulfonamides and trimethoprim (JO1E) 0.60 0.04
Other JO1 classes 0.04 0.11
Total JO1 classes 22.49 1.72
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
w 351
>
8 301
2 251
c
o 204
S 151
—
8 10
a
a 5 4
o .
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
. Beta-lactam antibacterials, penicillins (J01C) | Beta-lactam antibacterials, penicillins (J01C)
. Other beta-lactam antibacterials J01D) . Tetracyclines (JO1A) B Other beta-lactam antibacterials J01D) [l Tetracyclines (JO1A)
. Macrolides, lincosamides and streptogramins (JO1F) © Macrolides, lincosamides and streptogramins (JO1F)
O Quinolone antibacterials (JO1M) Quinolone antibacterials JO1M)
. Sulfonamides and trimethoprim (JO1E) . Other JO1 classes © Sulfonamides and trimethoprim (JO1E) [l Other JO1 classes

Distribution of JO1 classes in hospital care sector

. Beta-lactam antibacterials, penicillins (JO1C)

@ Other beta-lactam antibacterials J01D) @ Tetracyclines (J01A)
. Macrolides, lincosamides and streptogramins (JO1F)

O Quinolone antibacterials JO1M)

@ Sulfonamides and trimethoprim (JO1E) @ Other JO1 classes




Comments

National Network — In Slovakia, data provided by wholesalers, who are legally obliged to provide the
information to the State Institute for Drug Control, were the basis for antibiotic consumption analysis. The
data on antibiotic consumption were collected in accordance with the ATC classification and the DDD
measurement unit.

There is an ongoing reform of the health care system, which has a visible influence on the antibiotic
policy. Significant changes in the reimbursement system can be linked to changes in antibiotic
consumption. High levels of antibiotic consumption can be seen in Slovakia. However, change in antibiotic
policy helps to decrease these levels during the last years.




Slovenia

Health care sector Data type Coverage Data source
Ambulatory care Sales 100% National Institute
Hospital care Sales 100% National hospital network
Population Data source
2,008,516 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 8.90 0.63
Other beta-lactam antibacterials (J01D) 0.52 0.38
Tetracyclines (JO1A) 0.55 <0.01
Macrolides, lincosamides and streptogramins (JO1F) 2.50 0.16
Quinolone antibacterials (JO1M) 1.08 0.28
Sulfonamides and trimethoprim (JO1E) 1.16 0.07
Other JO1 classes <0.01 0.17
Total JO1 classes 14.71 1.70
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care Hospital care
Amphotericin B (JO2AA01) 0.00 0.01
Ketoconazole (JO2AB02) <0.01 <0.01
Fluconazole (JO2ACO01) 0.11 0.06
Itraconazole (JO2ACO02) 0.21 <0.01
Voriconazole (JO2ACO03) <0.01 <0.01
Other JO2 substances <0.01 <0.01
Total JO2 substances 0.32 0.08
Distribution of J02 substances in ambulatory care sector Distribution of J02 substances in hospital care sector

@ Amphotericin B J02AA01) @ Ketoconazole (J02AB02) @ Amphotericin B J02AA01) @ Ketoconazole (J02AB02)

© Fluconazole (J02AC01) () Itraconazole (J02ACO02) © Fluconazole (J02AC01) () Itraconazole (J02ACO02)

@ Voriconazole J02AC03) () Other JO2 substances @ Voriconazole J02AC03) () Other J02 substances
Comments

National Network — In the analysis we included all prescriptions for antibiotics for outpatients. From 1999
to 2006 Slovenia reduced the antibiotic consumption in outpatients by 26%. The consumption of
restricted antibiotics was reduced more than non-restricted (35% vs 23%). We found a positive
correlation between antibiotic consumption and the education of the lay public and a negative correlation
between the number of diagnostic tests (C-reactive protein, Streptococcal antigen detection test) and
consumption (Cizman M, et al. ] Antimicrob Chemother 2005; 55: 758-63). Slovenia has 29 hospitals,
including one teaching hospital - University Medical Center (UMC) Ljubljana, and 11 general hospitals. In
November 2007, one general hospital became the second UMC in Slovenia. In addition there are 14
specialised hospitals which provide orthopaedic (1), pulmonary (2), gynaecological (2), psychiatric (5),
nursing (1), rehabilitation (2) and oncology (1) care and 3 hospitals which provide diagnostic or surgical
procedures. All but three hospitals are state owned. In the analysis we included all hospitals. The
consumption of antibiotics in hospitals is stable.




Health care sector Data type Coverage Data source
Ambulatory care Reimbursement 100% Health Insurance Company
Population Data source
44,708,964 National Institute for Statistics

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care
Beta-lactam antibacterials, penicillins (JO1C) 11.54
Other beta-lactam antibacterials (J01D) 1.67
Tetracyclines (JO1A) 0.59
Macrolides, lincosamides and streptogramins (JO1F) 2.01
Quinolone antibacterials (JO1M) 2.32
Sulfonamides and trimethoprim (JO1E) 0.29
Other JO1 classes 0.29
Total JO1 classes 18.71
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
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Comments

National Network — Since 1997 there has been a downward trend in the overall use of antibiotics in Spain
until 2003 when a slight increase was detected. The pattern of use continues to be essentially the same,
with broad-spectrum penicillins accounting for 61% of the overall use in 2006. The ratio
amoxicillin/amoxicillin-clavulanic acid was maintained at > 1 up to 2001 when an inversion occurred,
reaching its lowest value in 2005 and 2006 (0.57). The increase in use of amoxicillin-clavulanic acid
expressed in DDD per 1000 inhabitants per day (DID) was mostly due to the progressive increase of share
of high-strength presentations, while the number of packages sold did not substantially change. To note,
the use of cephalosporins and macrolides continued to decrease reaching in 2006 their historical
minimum, while the use of quinolones, as a group appeared to be rather stable since 1997. In the 2006
and 2007 the Ministry of Health launched two widely publicised campaigns on the rational use of
antibiotics (TV, radio, newspapers), the impact of which is still under scrutiny.




Health care sector Data type Coverage Data source
Ambulatory care Sales 100% Community Pharmacists
Hospital care Sales 100% Community Pharmacists
Population Data source
9,070,000 WHO

Antimicrobials for systemic use (JO1)

Use of antimicrobials for systemic use expressed in DDD/1000 inh./day in 2006

JO1 classes Ambulatory care Hospital care
Beta-lactam antibacterials, penicillins (JO1C) 6.97 0.54
Other beta-lactam antibacterials (J01D) 0.37 0.30
Tetracyclines (JO1A) 3.32 0.19
Macrolides, lincosamides and streptogramins (JO1F) 0.89 0.06
Quinolone antibacterials (JO1M) 0.98 0.18
Sulfonamides and trimethoprim (JO1E) 0.67 0.10
Other JO1 classes 2.08 0.17
Total JO1 classes 15.28 1.54
Distribution of JO1 classes in ambulatory care sector Trends of use of JO1 in ambulatory care sector
w 351
&
3 30 A
< 251
c
o 204
S 15+ _——————_——
E IVERN & & § § & & |
G AN
o pE—— - = = = = = & & & /S
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
. Beta-lactam antibacterials, penicillins (J01C) | Beta-lactam antibacterials, penicillins (J01C)
. Other beta-lactam antibacterials J01D) . Tetracyclines (JO1A) B Other beta-lactam antibacterials J01D) [l Tetracyclines (JO1A)
O Macrolides, lincosamides and streptogramins (JO1F) Macrolides, lincosamides and streptogramins (JO1F)
O Quinolone antibacterials (JO1M) Quinolone antibacterials JO1M)
O Sulfonamides and trimethoprim (JO1E) . Other JO1 classes Sulfonamides and trimethoprim (JO1E) [l Other JO1 classes

Distribution of JO1 classes in hospital care sector
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Antimycotics for systemic use (J02)

Use of antimycotics for systemic use expressed in DDD/1000 inh./day in 2006

J02 substances Ambulatory care Hospital care
Amphotericin B (JO2AA01) <0.01 <0.01
Ketoconazole (JO2AB02) 0.03 <0.01
Fluconazole (JO2ACO01) 0.13 0.04
Itraconazole (JO2ACO02) 0.03 <0.01
Voriconazole (JO2ACO03) <0.01 <0.01
Other JO2 substances <0.01 <0.01
Total JO2 substances 0.19 0.05
Distribution of J02 substances in ambulatory care sector Distribution of J02 substances in hospital care sector
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Comments

National Network — Data on Swedish drug use is collected by the National Corporation of Swedish
Pharmacies. The data include sales in both ambulatory and hospital care and covers 100% of the total
Swedish sales of antimicrobials.

There was a decrease in the use of antibiotics in Sweden until 2004 when the trend shifted slightly
upwards. Approximately 90% of the total Swedish antibiotic use takes place in ambulatory care.
Compared to other European countries, Sweden has a relatively high use of methenamine, an
antibacterial and not an antibiotic. This makes the total use of antibiotics seem larger than it actually is.
In ambulatory care in 2006, methenamine use represents 87% of the group “Other JO1 classes”, in
hospital care 49%, constituting 1.8 and 0.1 DDD per 1000 inhabitants per year of the total JO1
consumption in ambulatory and hospital care respectively.

Since July 2005, the Swedish National Board of Health and Welfare supplies an individually based register
on all drugs prescribed in out-patient care. Data from this register show that in 2006, 25% of the Swedish
population were given at least one course of antibiotics in out-patient care. Use of antibiotics was most
common among people older than 80 years (38%) and children aged 0 - 6 years (35%).
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