International Symposium

Towards a Risk Analysis of
Antibiotic Resistance

Berlin 9 - 11 November 2003

Organizer

Federal Institute for Risk Assessment (BfR)
www.bfr.bund.de
Professor Dr. Dr. Andreas Hensel (President)

In co-operation with

Federal Office of Consumer Protection and Food Safety (BVL)
www.bvl.bund.de
Dr. Christian Grugel (President)

Federal Agricultural Research Centre (FAL)
www.fal.de
Professor Dr. Gerhard Flachowsky (President)


http://www.fal.de/

Scientific Organization Committee:

Federal Institute for Risk Assessment (BfR)

Dr. Reiner Helmuth
E-mail: r.helmuth@bfr.bund.de

Dr. Beatriz Guerra
E-mail: b.guerra@bfr.bund.de

Federal Office of Consumer Protection and Food Safety (BVL)

Professor Dr. Reinhard Kroker
E-mail: r.kroker@bvl.bund.de

Dr. Jurgen Wallmann
E-mail: j.wallmann@bvl.bund.de

Federal Agricultural Research Centre (FAL)

Professor Dr. Stefan Schwarz
E-mail: stefan.schwarz@fal.de

Dr. Corinna Kehrenberg, Ph.D.
E-mail: corinna.kehrenberg@fal.de

Local Organization:
Sieglinde Milius-Wunderlich
E-mail: s.milius@bfr.bund.de

Susanne Schulze
E-mail: s.schulze@bfr.bund.de

Torsten Herold
E-mail: t.herold@bfr.bund.de



Bundesinstitut fur Risikobewertung (BfR)

Towards a Risk Analysis of Antibiotic Resistance

9-11 November 2003, Berlin

General information for participants

Hotel Best Western
Hotel Steglitz International
Albrechtstralle 2
12165 Berlin

Tel: +49-30-790-05-0
Fax:+49-30-790-055-50

Conference  Bundesinstitut fir Risikobewertung
Location Martin-Lerche-Horsaal
Diedersdorfer Weg 1
12277 Berlin

Tel.: +49-30-8412-2145
Fax.:+49-30-8412-2962

Conference
Language English with simultaneous translation to German.
Transport All transport indicated in the programme will be organized by BfR.

Please assemble in the lobby in time.



Programme

Sunday 9™ November 2003

Arrival of participants at Hotel Steglitz International

From 15.00

Registration at:

BfR Dahlem
Thielallee 88-92
D-14195 Berlin

Tel.: +49-1888-412-0

Speakers and invited experts are kindly requested to bring their travel documents for
reimbursement.

18.00-21.00

Welcome reception with buffet in the BfR Casino (see above)

Monday 10" November 2003

08.00-09.00
08.15

09.00-09.10

09.10-09.20

09.20-09.30

09.30-09.50

Session I:

09.50-10.10

10.10-10.30

10.30-10.50

10.50-11.00

11.00-11.30

Late registration at BfR Marienfelde, Diedersdorfer Weg 1
Departure from Hotel Steglitz International to BfR Marienfelde

Welcome of the Federal Ministry of Consumer Protection, Food and
Agriculture

Secretary of State Alexander Miiller

Welcome and opening by the President of the BfR

Andreas Hensel

Introduction and scope of the meeting. Technical remarks

Reiner Helmuth

Towards a rational risk analysis of antimicrobial resistance
David Vose

Hazard Identification
Chair: JohnThrelfall, Stefan Schwarz

Use of antimicrobials in veterinary medicine and food animal
production

Fritz Ungemach

Spread of resistance determinants

Patrice Courvalin

Spread of resistant clones - molecular epidemiological approaches
Trudy Wassenaar

Discussion

Coffee break



Session ll:

11.30-11.50

11.50-12.10

12.10-12.30

12.30-12.40
12.40-14.00

14.00-14.15

14.15-15.00

15.00-15.15

Session llI:

15.15-15.30

15.30-16.00

16.00-16.20

16.20-16.35

16.35-16.50

16.50-17.00

17.00-17.40

17.40-18.00

Hazard Characterization
Chair: Linda Tollefson, Helmuth Tschape

Veterinary use of antimicrobials and emergence of resistance in
zoonotic and sentinel organisms in EU countries

Robin Bywater

Spread of resistant bacteria and resistance genes from animals to
humans

Kare Mglbak

Antibiotics triggering local bacterial evolution

Fernando Baquero

Discussion
Lunch break

Hazard characterization in practice, examples from human medicine
Uwe Frank

Examples of contemporary problems:

14.15-14.30 Glycopeptide resistant Staphylococcus, Wolfgang Witte
14.30-14.45 ESBLs, Patrice Nordmann

14.45-15.00 Fluoroquinolones, Fred Angulo

Discussion

Exposure Assessment
Chair: Fred Angulo, Fernando Baquero

Consumption of antimicrobial agents in EU, data from IFAH-Europe
Tom Shryock

Coffee break

Monitoring antimicrobial resistance - Principles and limitations

Frank Aarestrup

Presentations from monitoring programmes and their consequences,
USA

Paula Fedorka-Cray

Presentations from monitoring programmes and their consequences,
EU

Dik Mevius

Short presentations on the situation in Germany: Humans
Klaus Huppertz

Short presentations on the situation in Germany: Animals
17.00-17.10 Salmonella, Andreas Schroeter
17.10-17.20 Campylobacter, Edda Bartelt

17.20-17.30 Commensals, Liippo Ellerbroek
17.30-17.40 Animal pathogens, Jirgen Wallmann

Discussion



Session IV:

18.00-18.20

18.45

19.30-21.30
21.30 approx.

Risk Characterization - Food and Public Health Aspects
Chair: Henrik Wegener, Wolfgang Witte

Summary of the day along the public health aspects
Richard Wise

Transport to Schloss Diedersdorf

Dinner in Diedersdorf
Transport to hotel

Tuesday 11" November 2003

8.00

Departure from hotel Steglitz International to BfR Marienfelde

Session IV (continued): Risk Characterization - Food and Public Health

Aspects
Chair: Henrik Wegener, Wolfgang Witte

What do we know: Reports on conclusions and activities of previous expert groups

08.30-08.45

08.45-09.00

09.00-09.15

09.15-09.30

09.30-09.45

09.45-10.00

10.00-10.05

10.05-10.30

10.30-12.30

12.30-14.00

Microbial Threat - The Copenhagen Recommendations-Initiative of the
EU Chief Medical Officers

Niels Frimodt Mdller

EU Scientific Steering Commitee

Reinhard Fries

Codex Alimentarius Commission

Selma Doyran

World Organization for Animal Health (OIE)
Patrick Dehaumont

World Health Organization (WHO)

Peter Braam

Discussion
Technical remarks for working groups, Reiner Helmuth
Coffee break

Working in Groups on Session | to IV under Chairmen
leaderships

Lunch break



Session V:

14.00-14.20

14.20-14.40

14.40-15.00

15.00-15.20

15.20-15.45
15.45-16.05
16.05-16.25
16.25-16.45

16.45-16.55

16.55

Management options and measures - What can be done?
Chair: Christian Grugel, Andreas Hensel

Report from Group |I: Hazard Identification
John Threlfall, Stefan Schwarz

Report from Group Il: Hazard Characterization
Linda Tollefson, Helmuth Tschépe

Report from Group Ill: Exposure Assessment
Fred Angulo, Fernando Baquero

Report from Group IV: Risk Characterization
Henrik Wegener, Wolfgang Witte

Coffee break

The FDA position

Linda Tollefson

Risk management measures

Christian Grugel

Alternatives to antimicrobials and perspectives after the meeting
Andreas Hensel

Summary and closure

Reiner Helmuth

End of Meeting - Departure



Abstracts



Table of Contents

Towards a rational risk analysis of antimicrobial resistance
David Vose
Risk Media Ltd (Les Leches/France) 12

Session I: Hazard Identification
Chair: John Threlfall, Stefan Schwarz 13

Spread of antibiotic resistance determinants
Patrice Courvalin
Unité des Agents Antibactériens, Institut Pasteur (Paris/France) 13

Molecular typing of antibiotic resistant pathogens

Trudy M. Wassenaarl, M. Wittwerz, A. Ridley3 :
Molecular Microbiology and Genomics Consultants (Zotzenheim/Germany)

’ Bundesamt fiir Veterindrwesen (Bern/Switzerland)
3
Veterinary Laboratory Agency (Weybridge/UK) 14

Session II: Hazard Characterization
Chair: Linda Tollefson, Helmuth Tschipe 15

Veterinary use of antimicrobials and emergence of resistance in zoonotic and sentinel
bacteria in EU countries.

Robin Bywater,

Bywater Consultancy (Shropshire/England) 15

Spread of resistant bacteria and resistance genes from animals to humans
Kére Mglbak
Department of Epidemiology, Statens Serum Institut (Copenhagen/Denmark) 17

Hazard characterization in practice. Examples from human medicine
Uwe Frank
Freiburg University Hospital (Freiburg/Germany) 18

Examples of contemporary problems (1)

Origins and consequences of antimicrobial-resistant nontyphoidal Samonella:
implications for the use of fluoroquinolones in food animals

Fred Angulo, R. Tauxe, M. Cohen

Foodborne and Diarrheal Diseases Branch; Centers for Disease Control and Prevention
(Atlanta/USA) 19

Examples of contemporary problems (2)

Glycopeptide resistant Staphylococcus

Wolfgang Witte

Robert Koch Institute (Wernigerode/Germany) 20




Session III: Exposure Assessment
Chair: Fred Angulo, Fernando Baquero 22

Consumption of antimicrobial agents in the EU
Thomas R. Shryock

International Federation of Animal Health in Europe (Brussels/Belgium) 22
Monitoring antimicrobial resistance — Principles and limitations

Frank Mgller Aarestrup

Danish Veterinary Institute (Copenhagen/Denmark) 24

Presentations from monitoring programmes and their consequences, USA
Paula J. Fedorka-Cray
USDA-ARS-Antimicrobial Resistance Research Unit (Athens/USA) 25

Presentations from monitoring programmes and their consequences EU
Dik Mevius
Central Institute for Animal disease Control (Lelystad/Netherlands) 26

Short presentation on the situation in Germany: Humans
Klaus Huppertz, B. Wiedemann and the GENARS-group (Bonn/Germany) 28

Short presentation on the situation in Germany: Animals (1)

Resistance of Salmonella isolates in Germany

Andreas Schroeter, C. Dorn

Federal Institute for Risk Assessment (Berlin/Germany) 29

Short presentation on the situation in Germany: Animals (2)

Antimicrobial resistance in Campylobacter spp. in animals: situation in Germany
Edda Bartelt, Petra Luber, Petra Vogt, Lutz Beckmann, Giinter Klein

Federal Institute for Risk Assessment (Berlin/Germany) 30

Short presentation on the situation in Germany: Animals (3)

Endangering potential by antibiotic resistant commensals like enterococci

Liippo Ellerbroek, K. Mac, J. Peters, L. Hultquist and H. Wichmann-Schauer

Federal Institute for Risk Assessment (Berlin/Germany) 31

Short presentations on the situation in Germany: Animals (4)

Antibiotic resistance monitoring in veterinary pathogens from sick food-producing
animals: the German national program

Jiirgen Wallmann

Federal Office of Consumer Protection and Food Safety (Berlin/Germany) 32

Session IV: Risk Characterization - Food and Public Health Aspects
Chair: Henrik Wegener, Wolfgang Witte 33

What do we know: Reports on conclusions and activities of previous expert groups (1)
Microbial Threat — The Copenhagen Recommendations-Initiative of the EU

Niels Frimodt-Mgller

National Center for Antimicrobials and Infection Control, Statens Serum Institut
(Copenhagen/Denmark) 33

What do we know: Reports on conclusions and activities of previous expert groups (2)
Reinhard Fries
Institut fiir Fleischhygiene und Tecnologie, Free University (Berlin/Germany) 34

10



What do we know: Reports on conclusions and activities of previous expert groups (3)
Activities of the Codex Alimentarius Commission related to antibiotic resistance
Selma H. Doyran

Joint FAO/WHO Food Standards Programme (Rome/Italy) 35

What do we know: Reports on conclusions and activities of previous expert groups (4)
World Organization for Animal Health (OIE)

Patrick Dehaumont

OIE Collaborating Center on Veterinary Medicines (Fougéres/France) 36

What do we know: Reports on conclusions and activities of previous expert groups (5)
Antimicrobial resistance due to non-human antimicrobial usage

H. Peter Braam

World Health Organization (Geneva/Switzerland) 40

Session V: Management options and measures - What can be done?
Chair: Christian Grugel, Andreas Hensel 42

Management Options to Minimize and Control Antimicrobial Resistance The U.S.
Food and Drug Administration Position

Linda Tollefson

Deputy Director, Center for Veterinary Medicine, FDA (Rockville/USA) 42
Working Groups on Session I to IV under Chairmen leaderships 43
List of Participants
Invited Experts: 44

Participants: 49

11



Towards a rational risk analysis of antimicrobial resistance
David Vose
Risk Media Ltd (Les Leches/France)

Risk analysis is the systematic, science-based evaluation of possible risk
management measures to control an identified risk. It should seek to estimate the
total change in the outcome of interest (e.g. human health risk, animal health risk) if
the risk management action were to be taken, and thereby determine the most
effective action or combination of actions to control the risk. Current microbial food
safety risk analysis methods most closely approach the needs of antimicrobial risk
analysis but with several important distinctions.

First, the antimicrobial hazard is a resistance determinant rather than a micro-
organism. Use of similar antimicrobials in animal and human healthcare, co-
selection, multi-resistant bacteria, transfer of resistance and commensal organisms
add layers of complexity not observed in microbial food risk assessment. This makes
the attribution of risk to different possible selection pressures for the resistance
determinant difficult. Second, the human health effect of resistance is less easily
measured than for microbial risk: there are, for example, ongoing discussions as to
whether acquisition of resistance brings changes in virulence or pathogenicity. If not,
the human health effect is only apparent when there is a treatment failure, which is
also difficult to determine. Third, little data have been collected on the proportion of
resistant to susceptible bacteria in the exposure environment leading to over-
simplified characterisation of the bacterial populations. This is particularly relevant for
non-pathogenic organisms which have not been of human health interest but may
now be a reservoir of resistance determinants. Fourth: the issue of legacy. Once a
resistant population of pathogens has emerged, it may remain long after selection
pressure has been removed, and it will have a health impact that endures as long as
the commercial life of the corresponding antimicrobial.

A small number of quantitative microbial risk analyses have been completed, but few
of these have been useful in risk management and the food safety risk analysis
community is beginning to realize that it has over-sold the value of full quantitative
risk analysis. Microbial risk analysis is in its infancy, which international guidelines on
microbial risk analysis have proven to be too restrictive and adherence to guidelines
has over-shadowed the use of common sense. A very few antimicrobial risk analyses
have been completed so far, and have by necessity concentrated on the simplest
issues.

This presentation describes some of the lessons we have learned from microbial and
anti-microbial risk analysis, discusses some improvements in data collection methods
and reporting that would make antimicrobial risk analyses more feasible, and
suggests some simpler, decision-focused (rather than modelling-focused)
approaches to conducting broader antimicrobial risk analysis.
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Session I: Hazard Identification
Chair: JohnThrelfall, Stefan Schwarz

Spread of antibiotic resistance determinants
Patrice Courvalin
Unité des Agents Antibactériens, Institut Pasteur (Paris/France)

The development of bacterial resistance, including multidrug resistance, is inevitable
because it represents a particular facet of the general evolution of bacteria.
Resistance to antibiotics can result from mutations in structural or regulatory house
keeping genes that are passed vertically from one generation to the next.
Alternatively, it may result from horizontal acquisition of foreign genetic information
from bacteria of the same genus or from different genera. The two phenomena are
not mutually exclusive and together may result in the emergence and more efficient
dissemination of resistance. Bacteria are particularly adept at gathering resistance
genes, whether isolated or grouped in operons, that mediate resistance to
antimicrobials. Association of genetic structures ensures stability and vertical
inheritance as well as horizontal spread of antibiotic resistance genes in
phylogenetically remote bacteria genera. In contrast to cross-resistance, in which a
single biochemical mechanism confers resistance to a single class of drugs (thus use
of a given antibiotic can select resistance to other members of the group but not to
drugs belonging to other classes), co-resistance is due to the presence, in the same
host, of several mechanisms, each conferring resistance to a given class of drugs. In
addition, the corresponding genes are often adjacent (physically linked) and
expressed in a coordinated fashion. One of the most efficient system of this type is
represented by the intregrons in Gram-negative bacilli. Because of the genetic
organization resulting in co-expression of the various genes, use of any antibiotic that
is a substrate for one of the resistance mechanism will co-select for resistance to the
others and thus for maintenance of the entire gene set. It thus appears that bacterial
genetic tinkering can lead to resistance to every antimicrobial agent. These notions
will be discussed taking Listeria monocytogenes as an example.
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Molecular typing of 1antibiotic rezsistant paghogens
;I'rudy M. Wassenaar , M. Wittwer , A. Ridley
, Molecular Microbiology and Genomics Consultants (Zotzenheim/Germany)
, Bundesamt fur Veterinarwesen (Bern/Switzerland)
Veterinary Laboratory Agency (Weybridge/UK)

Molecular typing has been a highly valuable tool in molecular epidemiology of
pathogens. Typing of sub-populations resistant or sensitive to antimicrobials,
however, is hampered by a number of complications. Molecular typing is the
grouping of isolates based on their genetic characterizations. Ideally, this grouping
correlates with important phenotypic characteristics, such as virulence, host
specificity, and resistance patterns. This is not always the case because (i) antibiotic
resistance genes are frequently present on mobile elements and mobility disturbs
clonal relationship (ii) antibiotic resistance due to point mutations is frequently re-
invented and thus does not correlate to genetic back ground; (iii) multiple resistance
can result from various events with different genetic mechanisms. Thus, the success
story of some highly clonal pathogens can not be taken as a blue print for other
species that may be less clonal. These difficulties will be discussed and the
practicalities of molecular typing of resistant sub-populations will be illustrated with
Campylobacter jejuni. Findings with this weakly clonal pathogen will be compared
and contrasted to those of Salmonella enterica serovars that are of public health
importance.
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Session lI: Hazard Characterization
Chair: Linda Tollefson, Helmuth Tschape

Veterinary use of antimicrobials and emergence of resistance in
zoonotic and sentinel bacteria in EU countries.

Robin Bywater,

Bywater Consultancy (Shropshire/England)

Most bacteria causing antimicrobial resistance problems in humans appear unrelated
to animal sources. A questionnaire completed by senior clinical microbiologists was
used in an attempt to identify the organisms seen as important to the human
problem, and to assess the perceived contribution of animal sources’. The results
confirmed that methicillin resistant Staphylococcus aureus (MRSA) was the organism
of greatest concern, and suggested that animal sources were seen as contributing
less than 4% of the total human resistance problem, and that the hazard, such as it
was, lay largely with the zoonotic microorganisms.

In characterising this hazard, there is some information on resistance among
zoonotic organisms in EU countries, but existing national surveys use varying
collection and assessment methods, and so are difficult to compare. The European
Animal Health Study Center (CEESA), has carried out a surveillance study in E.coli
(n=2118), Salmonella spp. (n=271) and Campylobacter spp. (n= 1326), isolated at
slaughter from chickens, pigs (period 1999-2000) and cattle (period 2000-2001) in
four countries per host. Sampling, isolation and MIC testing (the latter carried out in
a central laboratory) used consistent and standardised methods. Antimicrobials
tested (chosen as significant in human use) were ampicillin, cefepime, cefotaxime,
ciprofloxacin, chloramphenicaol, gentamicin, streptomycin, tetracycline,
trimethoprim/sulfamethoxazole, nalidixic acid and erythromycin.

Results showed considerable variation among countries, hosts and antimicrobials,
although low numbers of salmonellas hindered (and often precluded) comparison for
this species. For chickens?, isolates of E. coli from Sweden had the lowest, and
France the highest levels of resistance; for Campylobacter spp Swedish isolates from
chickens showed no resistance, France and Netherlands had higher resistance. For
pigs®, isolates of E. coli from Sweden showed low resistance, with higher resistance
in isolates from elsewhere, particularly Spain, while for isolates of Campylobacter,
resistance to nalidixic acid and ciprofloxacin was unexpectedly high in Swedish
isolates compared with the other countries sampled. For cattle’, isolates of E.coli
showed generally lower resistance than for the other hosts, and was low or absent to
the cephalosporins and ciprofloxacin.

It is suggested that the variations seen among zoonotic organisms and E.coli may
reflect amounts or mode of antimicrobial usage, but that the resistance to modern
compounds (and the consequent hazard) remains relatively low. However prudent
and conservative antimicrobial use remains crucial in both humans and animals.

References
1. Bywater R.J. and Casewell, M.\W. (2000) An assessment of the impact of antibiotic
resistance in different bacterial species and of the contribution of animal sources to
resistance in human infections. Journal of Antimicrobial Chemotherapy. 46: 643.
(Erratum published JAC 46:1052).
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Spread of resistant bacteria and resistance genes from animals to
humans

Kére Mglbak

Department of Epidemiology, Statens Serum Institut (Copenhagen/Denmark)

Several lines of evidence link antimicrobial-resistant pathogens in humans to animal
reservoirs. These include outbreak investigations, analytical epidemiological studies
of sporadic infections of foodborne iliness, ecological studies (temporal evidence of
the emergence of resistance and trends of drug resistance in foodborne pathogens),
and subtyping of isolates collected from different sources. Microbiological studies of
farmers, their families, and other exposed persons have furthermore supported these
observations. The evidence is most obvious for the foodborne infections, but there
are also examples of transfer of resistant organisms of lower or opportunistic
pathogenicity.

Under the selective pressure from antimicrobial use, commensal bacteria such
Escherichia coli, Klebsiella spp., Enterobacter, enterococci, or Bacteriodes spp. may
become reservoirs of antimicrobial resistance genes. Some of these resistance
elements may be transferred to gastrointestinal as well as other human pathogens.
The extent to which transfer of mobile genetic elements takes place in vivo and the
public health dimensions of the genetic exchange is more difficult to demonstrate
than the transmission of resistant food-borne pathogens from farm-to-fork.

My presentation will focus on the public health implications of resistance in the
foodborne pathogens Campylobacter and Salmonella. Data for infection with these
bacteria suggest that infections with drug-resistant bacteria may be associated with
severe illness. This has been measured in terms of duration of illness, rates of
admission to hospital, risk of invasive iliness, and case-fatality. Several mechanisms
may explain these findings, including increased morbidity and transmission among
subsets of patients exposed to antibiotics for other reasons, reduced efficacy of early
empirical treatment, and possibly increased virulence of the pathogen.

In a recent, yet unpublished, analysis of 1,346 Danish patients with Salmonella
Typhimurium infection, 6.8% of 103 patients with nalidixic acid (quinolone) resistant
isolates experienced invasive illness or died, compared with 2.8% of 1,243 patients
infected with pansusceptible isolates. Patients with nalidixic acid resistant isolates
were 11.6 times more likely to experience invasive illness or death, following
adjustment for comorbidity, age and gender (p=0.0002). The demonstration of this
hazard to public health corroborate that the use of fluoroquinolones in food animals
should be discontinued. In Denmark, infections with quinolone resistant salmonella
are frequently associated with imported foods or travel to certain destinations, and
therefore the initiatives to ban the use of fluoroquinolones for food animals should be
carried out both nationally and internationally.
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Hazard characterization in practice. Examples from human medicine
Uwe Frank
Freiburg University Hospital (Freiburg/Germany)

Veterinary use of antimicrobials which are important in human therapy may represent
a public health risk by the transfer of resistant zoonotic pathogens or resistance
genes from animals to humans. Resistant bacteria can diminish the effectiveness of
antibiotics and demand the use of more expensive or less safe alternatives.

Most investigations on the transfer of resistant bacteria from animals to humans
concern food-borne infections caused by Salmonella spp., Campylobacter spp., and
Yersinia spp. Humans become infected with the zoonotic pathogens through the food
chain and/or by direct contact. Although the horizontal transfer of resistance genes
from the animal bacterial flora to pathogenic bacteria and the human intestinal flora
has been well-documented in several instances, the importance of the indirect path
of resistance gene transfer is less clear than for the direct transfer of resistant
zoonotic organisms.

18



Examples of contemporary problems (1)

Origins and consequences of antimicrobial-resistant nontyphoidal
Samonella: implications for the use of fluoroquinolones in food animals
Fred Angulo, R. Tauxe, M. Cohen

Foodborne and Diarrheal Diseases Branch; Centers for Disease Control and
Prevention (Atlanta/USA)

Human Salmonella infections are common; most infections are self-limiting, however
severe disease may occur. Antimicrobial agents, while not essential for the treatment
of Salmonella gastroenteritis, are essential for the treatment of thousands of patients
each vyear with invasive infections. Fluoroquinolones and third-generation
cephalosporins are the drugs-of-choice for invasive Salmonella infections in humans;
alternative antimicrobial choices are limited by increasing antimicrobial resistance,
limited efficacy, and less desirable pharmacodynamic properties. Antimicrobial-
resistant Salmonella results from the use of antimicrobial agents in food animals, and
these antimicrobial resistant Salmonella are subsequently transmitted to humans,
usually through the food supply. The antimicrobial resistance patterns of isolates
collected from persons with Salmonella infections show more resistance to
antimicrobial agents used in agriculture than to, antimicrobial agents used for the
treatment of Salmonella infections in humans. Because of the adverse health
consequences in humans and animals associated with the increasing prevalence of
antimicrobial-resistant Salmonella, there is an urgent need to emphasize non-
antimicrobial infection control strategies, such as improved sanitation and hygiene, to
develop guidelines for the prudent usage of antimicrobial agents, and establishment
of adequate public health safeguards to minimize the development and dissemination
of antimicrobial resistance and dissemination of Salmonella resistant to these agents.
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Examples of contemporary problems (2)

Glycopeptide resistant Staphylococcus
Wolfgang Witte
Robert Koch Institute (Wernigerode/Germany)

S. aureus with reduced susceptibility to glycopeptides (GISA):

That this species can be “trained” to vancomycin non susceptibility be stepwise in
vitro selection using increasing concentrations has already been described in 1990
(1). First clinical isolates of GISA were reported in 1997 from Japan (2) and later in
several countries; nevertheless the emergence of GISA seems to be relatively rare
(only 12 strains described until now (for review see [3]; all of them have been MRSA).
Heteroresistant GISA (hGISA) are obviously more common, and there are indications
on treatment failure of glycopeptides in deep-seated infections (4). The emergence of
the hGISA-phenotype in MRSA resistant to all antibiotics besides linezolid and
fosfomycin in 2 French hospitals needs special attention (5).

The GISA phenotype is obviously based on extremely thick cell walls with incomplete
cross linking of peptidoglycan chains (6) which exerts a trapping effect for
glycopeptides. Although the majority of French GISA and also of GISA found in local
outbreak in Germany have been evolved from one particular epidemic MRSA
(multilocus type ST247, [7, 8]), other GISA exhibit MLST-types as known from
different clonal lineages of MRSA (M. Enright, personal communication).

Phenotypically different from the above mentioned GISA are MRSA with resistance
to teicoplanin but susceptible to vancomycin (at first described [9]) for a clinical case
finally successfully treated with vancomycin and recently also found in Germany
associated with a small clinical outbreak of infections with MRSA of MLST-type ST45
(10).

VanA-mediated glycopeptide resistance in S. aureus:

After the report on in vitro transfer of the vanA gene cluster to S. aureus in 1992 (11)
the emergence of natural vanA coded full vancomycin resistance in S. aureus had
been expected with fear.

This became true with an MRSA from an exit infection in a dialysis patient in the US
in summer 2002 who also had a mixed infection with a vanA containing E. faecalis
(12). Shortly later a second independent case was reported from another diabetic. In
both cases the vanA containing MRSA belonged to a widely epidemic strain with the
vanA-cluster integrated into a conjugative plasmid (13).

The emergence of the vanA gene cluster in clinical MRSA underlines the significance
of glycopeptide resistant enterococci as a potential reservoir. The decline of
glycopeptide resistance in E. faecium after the ban of avoparcin in animals as well as
in humans in the community (14) also reduces the risk for further transfer of
glycopeptide resistance in S. aureus.

References
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Session lll: Exposure Assessment
Chair: Fred Angulo, Fernando Baquero

Consumption of antimicrobial agents in the EU
Thomas R. Shryock
International Federation of Animal Health in Europe (Brussels/Belgium)

Data on the amounts of antibiotic used in either the human or the animal sector in the
EU have been difficult to obtain. Participants at the 2001 Microbial Threat 2 meeting
in Visby, Sweden, provided information that many countries were just beginning to
initiate national programs, but there were many obstacles. Human non-hospital
antibiotic use data were obtained from a commercial source (IMS) and reported in
the ATC DDD system by Cars et al. (1), then subsequently used by others. The
CVMP issued a report (2) in 1999 on animal antibiotic usage, based in part, on data
provided by the animal health trade association FEDESA (re-aligned later as IFAH
Europe). FEDESA undertook a member survey in 1997 and 1999 via an external
consultant (to preserve proprietary data and assure independence) to estimate the
total amounts of antibiotics used in animals (food and companion combined).
Member companies (16 of 19) responded and provided an estimate (at 100%
potency) of the kilogram amounts of their products sold in the EU and Switzerland.
The consultant applied an extrapolation factor to these amounts to adjust upward for
non-member companies with similar product lines (note: coccidiostats were
excluded). IMS human use data were used for comparison purposes.

1997 to 1999 Change in Antibiotic Use Volume (tonnes and percentage)
TOTAL Human Use Vet. Rx. Growth Promotion
1997: 12,752 7659 3494 1599
100% 60% 27.5% 12.5%

1999: 13,152 8525 3827 800
100% 65% 29% 6%
1999:1997 +11.3% +9.5% -50%
+10%

Both human and veterinary therapeutic antibiotic use increased by about the same
percentage over the 2 year survey period, whereas the 50% decrease for growth
promotion was attributed to the July 1, 1999 implementation of the ban on use of five
antibiotics with such claims. In 1999, the breakout by class for total animal use was
as follows: tetracyclines, 41%; macrolides, 11%; penicillins, 10%, sulphas, 9%,
aminoglycosides, 5%; other therapeutics, 6%; and fluoroquinolones, 1%. A per
country estimate of animal antibiotic use showed the countries with more animal
production (e.g. Spain, Germany, France, Italy) used more antibiotic than did the
smaller countries (Austria, Switzerland) or the Nordic countries (Finland, Sweden,
Denmark). A breakout by class for each country was not available. Comparison to
the human data on a country-specific basis was therefore not possible.

Although antibiotic usage data collection programs in the EU, for both human and
animal use, suffer from the same limitations of lack of standardized data, specific
knowledge of treatment applications, and comprehensiveness, general trends might
be temporally associated with clinical observations of susceptibility surveillance
programs. This would enable focused epidemiological studies to be designed to
explore the reasons for changes in a particular type of use. Additionally, antibiotic
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usage data should be useful for estimating the degree of selective pressure in a
given population of animals or patients.

References
1. 2001. Lancet. 357:1851-1852

2. EMEA. 1999 Report: Antibiotic resistance in the European Union associated with
therapeutic use of veterinary medicine 14 July 1999. (Data from FEDESA).
EMEA/CVMP/342/99-Final.
http://www.emea.eu.int/pdfs/vet/regaffair/034299ENC.pdf )
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Monitoring antimicrobial resistance — Principles and limitations
Frank Mgller Aarestrup
Danish Veterinary Institute (Copenhagen/Denmark)

Antimicrobial agents are in the production of food animals used for therapy and
prophylactics of bacterial infections and in feed to promote growth. The use of
antimicrobial agents causes problems in the therapy of infections through the
selection for resistance among bacteria pathogenic for animals or humans. Current
knowledge regarding the occurrence of antimicrobial resistance in food animals, the
quantitative impact of the use of different antimicrobial agents on selection for
resistance and the most appropriate treatment regimes to limit the development of
resistance is incomplete. Programmes monitoring the occurrence and development
of resistance are essential to determine the most important areas for intervention and
to monitor the effects of interventions.

When designing a monitoring programme it is important to decide on the purpose of
the programme. Thus, there are major differences between programmes designed to
detect changes in a national population, individual herds or groups of animals. In
addition, programmes have to be designed differently according to whether the aim is
to determine changes in resistance for all antimicrobial agents or only the
antimicrobial agents considered most important in relation to treatment of humans.

In 1995 a continuos surveillance for antimicrobial resistance among bacteria isolated
from food animals was established in Denmark. Three categories of bacteria,
indicator bacteria, zoonotic bacteria and animal pathogens are continuously isolated
from broilers, cattle and pigs and tested for susceptibility to antimicrobial agents used
for therapy and growth promotion by disc diffusion or MIC-determinations. This
programme will only detect changes on a national level. However, isolating the
bacteria and testing for several antimicrobial agents will enable us to determine the
effect of linkage of resistance.

Since 1995 major differences in the consumption pattern of different antimicrobial
agents have occurred in Denmark. The Danish monitoring programme has enabled
us to determine the effect of these changes on the occurrence of resistance. The
Danish monitoring is however, not suited to determine changes on a herd-level or to
detect emergence of new types of resistance only occurring at a low level.
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Presentations from monitoring programmes and their consequences,
USA

Paula J. Fedorka-Cray

USDA-ARS-Antimicrobial Resistance Research Unit (Athens/USA)

Recognizing the potential utility of antimicrobial susceptibility testing for monitoring
trends in antimicrobial resistance development and because of the public health
concerns associated with the use of antimicrobials in food-producing animals, an
antimicrobial resistance monitoring program was proposed by the Food and Drug
Administration Center for Veterinary Medicine (FDA). This program was developed
particularly as a post-marketing activity to help ensure the continued safety and
efficacy of veterinary antimicrobials, especially fluoroquinolones. In 1996, the FDA,
USDA, and CDC initiated the National Antimicrobial Resistance Monitoring System
(NARMS; referred to in previous publications as the National Antimicrobial
Susceptibility Monitoring Program and subsequently changed to NARMS-Enteric
Bacteria) to prospectively monitor changes in antimicrobial susceptibilities of zoonotic
pathogens from human and animal diagnostic specimens, from healthy farm animals,
and from raw product collected from federally inspected slaughter and processing
plants. Non-typhoid Salmonella was selected as the sentinel organism. Additional
organisms were added to the program, and in 2001, NARMS monitored antimicrobial
susceptibility in non-typhoid Salmonella, Escherichia coli, Campylobacter, and
Enterococcus in humans and animals. Salmonella Typhi, and Listeria, Vibrio and
Shigella isolates collected from humans are also tested. The program has also
expanded to included testing of isolates from retail meat. The animal arm of NARMS
is resides at the USDA-ARS laboratory in Athens, GA while the human arm resides
at the CDC in Atlanta, GA and the retail arm resides at the FDA-OR in Laurel, MD.

The goals and objectives of the monitoring program are to 1) provide descriptive data
on the extent and temporal trends of antimicrobial susceptibility in Salmonella and
other enteric organisms from the human and animal populations; 2) facilitate the
identification of resistance in humans and animals as it arises; 3) provide timely
information to veterinarians and physicians; 4) prolong the life span of approved
drugs by promoting the prudent and judicious use of antimicrobials; and 5) identify
areas for more detailed investigation. Program information is available to the public
and may be accessed at www.fda.gov/cvm/index/narms/narms _pg.htm. Additional
information on results from the animal isolate testing, including percent resistance by
animal species for each year testing has been conducted, can be found at
www.arru.saa.ars.usda.gov.

Use of the information will be targeted to redirecting drug use so as to diminish the
development and spread of resistance over the short term, with directives involving
long-term use developed in collaboration with the appropriate professional
practitioner groups. As the information generated from any monitoring system is
descriptive, outbreak investigations and field studies will be initiated as a result of
major shifts or changes in resistance patterns in either animal or human isolates.
Research will be needed/directed/requested to fill known information gaps and to
clarify observational discrepancies. In addition, the NARMS isolates are invaluable
for other research areas including development of diagnostic tests, the study of
molecular mechanisms of resistance, gene flow and population genetics, and for
virulence and in vivo colonization studies.
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Presentations from monitoring programmes and their consequences EU
Dik Mevius
Central Institute for Animal disease Control (Lelystad/Netherlands)

During the nineties worldwide the increasing importance of antimicrobial resistance
as public health threat was subject for discussion, both in human and in veterinary
medicine. As a consequence, in 1998 the Chief Medical Officers of EU Member
States organised the Microbial Threat meeting in Copenhagen, Denmark. The report
of this conference, ‘the Copenhagen Recommendations’ was a basis for EU-policies
to be developed.

Regarding monitoring programs it was recommended that the EU and member states
should set up a European surveillance system of antimicrobial resistance and need
to collect data on the supply and consumption of antimicrobial agents. For resistance
surveillance guidance was given on methodologies, sampling strategies, inclusion of
bacteria and antibiotic classes of importance and data handling. Based on these
recommendations national resistance and usage monitoring programmes were
developed in all member states to a certain extend. Well known examples are the
Scandinavian programmes: DANMAP, SVARM/SVEDRES, NORM/NORMVET,
FINNRES. In 2003 in The Netherlands the first reports were published,
NETHMAP/MARAN.

In the EU-research programmes many applications for projects on resistance and
usage monitoring including all members stated were made. Most of them failed to be
approved.

However positive examples exist. The concerted action Antimicrobial Resistance in
bacteria of Animal Origin (ARBAO) was approved in 1997 and run until 2001. This
project resulted in detailed recommendations for EU-monitoring programmes in
animals as reported in 2001. Subsequently ARBAO-II project was approved in 2002
focussing at harmonisation of test results, building a network of veterinary national
reference laboratories, and webpages for input of surveillance data of comparable
quality. Project aimed at antimicrobial consumption in animals failed approval by the
EU.

In human medicine in 1998 already a EU-project on resistance surveillance was
running, ‘European Antimicrobial Resistance Surveillance System’ (EARSS). This
project started on two bacterial species important in human medicine (pneumococci
and staphylococci) and was very successful. In 2000 E. coli and enterococci were
included. The simplicity of the project was the basis for its success. In the past years
the number of countries and laboratories have continuously increased. Also on
antimicrobial consumption data a EU-project, ‘European Surveillance of Antimicrobial
Consumption’, (ESAC) started in 2001 aiming to collect standardised, harmonised
and comparable data on consumption of antimicrobial agents in human medicine.

In the autumn of 2003 the new ‘zoonoses directive’ has been approved. This means
that after 2003 each EU member states will have to monitor resistance in zoonotic
agents and other agents relevant to public health annually. Because of necessary
coordination and control a Communatoir Reference Laboratory (CRL) for
antimicrobial resistance will have to be designated including National reference
Laboratories (NRL’s). Although it is tempting to combine the CRL task for a specific
bacterial species (eg. Salmonella) with the CRL task for resistance, it is essential that
the latter CRL is a laboratory with sufficient expertise on antimicrobial resistance
tensing methodologies.
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Activities focussed at harmonisation and standardisation of susceptibility tests and its
results are momentarily organised amongst others by WHO, the CRL for Salmonella
and ARBAO-II. These activities are very important but they overlap and coordination
is lacking.

It can be concluded that after 1998 a lot of national activities are developed regarding
surveillance of resistance and usage data. On the human medical side coordination
does exist in two EU-projects, although these projects do not entirely cover the field
for surveillance. In the veterinary medical side, in spite of many attempts made,
coordination at the EU-level is lacking. The new ‘zoonoses directive’ may be the
trigger for a future coordination of the national activities.
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Short presentation on the situation in Germany: Humans
Klaus Huppertz, B. Wiedemann and the GENARS-group (Bonn/Germany)

Due to the establishment of the GENARS-project (German Network for Antimicrobial
Resistance Surveillance) in 2001, reports on the current status of antimicrobial
resistance in Germany are available at any time. In contrast to most other
surveillance programs the GENARS-project uses the every day routine data of
laboratories of medical microbiology for surveillance. Therefore, the standard of the
methods for identification and sensitivity testing had to be raised in these laboratories
to meet to the standard of this surveillance study and include MIC-determination and
identification to the species level.

Table 1 gives an overview on the current status (1% half of 2003) of the percentages
of resistant strains for some selected species and antibiotics in Germany.
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E. coli 420 - - 0,6 254 2,1 10,7 0,0 4,9 -
P. aeruginosa - - - 6,3 8,8 6,9 139 26 19,3 -

S. aureus - 58,2 10,8 - - - 17,3 - 6,6 21,1

S. pneumoniae - 0,0 - - - - - 0,0 - 6,7

Table 1: Percentages of resistant strains for the 1** half of 2003 in Germany

Since the GENARS-project started in 2001 trends on the development of
antimicrobial resistance by GENARS-data are not yet meaningful. Therefore, data
presented for trends on antimicrobial resistance in Germany are taken from the study
group “resistance” of the Paul-Ehrlich-Society. Based on these data a strong
increase in the resistance of P. aeruginosa to Ceftazidime and Piperacillin could be
observed for the last 13 years. Also remarkable is the continuous increase of
resistant strains of S. aureus to Oxacillin from 1.7 % in 1990 up to 20.7 % in 2001.
However, not only increasing resistance rates could be detected, but also decreasing
rates as can be seen in S. aureus resistant to Doxycycline (1990: 8,9 %; 2001: 0,5

%).

With the establishment of the GENARS-project a continuous surveillance of
antimicrobial resistance of human pathogens started. This project which is based on
a high quality method and on every day data from the laboratory routine will not only
improve resistance surveillance in Germany but will also be advantageous for the
patients who benefit from more reliable test results and better hospital epidemiology.
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Short presentation on the situation in Germany: Animals (1)

Resistance of Salmonella isolates in Germany
Andreas Schroeter, C. Dorn
Federal Institute for Risk Assessment (Berlin/Germany)

The National Veterinary Reference Laboratory for Salmonella in Germany types
between 3000 - 5000 salmonella isolates from animals, food, feed and the
environment per year. They are submitted by public health laboratories of the 16
Federal Lander all over Germany, from universities, zoos, private companies and
veterinarians.

In 2000 - 2002 fifty three percent of all isolates (11738) stemmed from animals, 30 %
from food, 10 % from feed and 7 % from the environment. In the category animal
(6220), over 73 % of the Salmonella isolates were from food producing animals, 13
% from wild animals, 9 % from zoo-animals and 5 % from domestic animals. The
salmonella isolates from food producing animals (4490) originate to 46 % from
poultry, 28 % from cattle, 24 % from pig and 2 % from other sources.

MIC determinations are performed according to the NCCLS guidelines (M7-A5, M31-
A) using the microdilution broth method and the breakpoints from NCCLS and
DANMAP 2001. Currently 17 different antimicrobial agents are tested.

Despite an overall reduction of resistant salmonella isolates from 79 % (2000) to 45
% (2002) the prevalence of resistance remains quite high. The overall decrease is
mainly due to decreasing sulfamethoxazole resistance. Multiresistance is relatively
stable over the three years (43 % in 2000, 40 % in 2001, 36 % in 2002).

The resistance level in Salmonellae from food producing animals like cattle and pigs
is especially dominated by Salmonella Typhimurium (ST) phage type DT104. In 2002
over half of all ST isolates belong to this phage type. Ninety-five percent of the
DT104 isolates are multiresistant with five or more different resistant determinants.
Forty-two percent of ST isolates from cattle- and pigmeat belong to DT104 and are
multiresistant. This demonstrates the spread of this phage type along the food chain.
The resistance level in Salmonellae from poultry (75 % in 2000, 63 % in 2001, 44 %
in 2002) is influenced by serotypes, which differ from those in cattle and pig.
Especially in poultry isolates an increasing quinolone resistance from 7 % (2001) to
27 % (2002) can be observed. In isolates from poultrymeat the nalidixic acid
resistance level is stable and high over the time period (29 % 2000, 23 % 2001, 25 %
2002). One of the main poultry serotypes with high prevalence to nalidixic acid
resistance is S. Paratyphi B d-tartrate positive. Over 40 % of the 238 isolate from
poultry and poultry meat in 2000/2001 had MIC values > 128 pg/ml. Comparable
results were published by van Pelt et al. (Eurosurveillance 2003; 8:31-5) for the
Netherlands. In this serotype a profound shift towards higher MIC's to ciprofloxacin
could be observed. Thirteen percent of the isolates had MIC's >=2 and belonged to
Salmonellae with reduced susceptibility, which can cause serious health problems in
humans.
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Short presentation on the situation in Germany: Animals (2)

Antimicrobial resistance in Campylobacter spp. in animals: situation in
Germany

Edda Bartelt, Petra Luber, Petra Vogt, Lutz Beckmann, Gunter Klein
Federal Institute for Risk Assessment (Berlin/Germany)

Campylobacterioses are zoonotic diseases. Domestic animals such as poultry, pigs
and cattle may act as reservoirs for Campylobacter (C.) spp. As these may be
transferred from animals to humans via food, the emergence of antimicrobial
resistance in enteric C.spp. due to the use of antimicrobial agents in husbandry is a
matter of concern. The studies were conducted in order to compare the occurrence
of antimicrobial resistance among C.spp. strains isolated from different food animals
and from humans.

We analysed 143 C. spp. strains isolated at slaughterhouse level from broilers
(n=58), pigs (n=51), beef cattle (n=34) and turkey (n=158) for their susceptibility to
erythromycin, gentamicin, ampicillin and ampicillin+sulbactam, ciprofloxacin, nalidixic
acid and tetracycline. Additionally, 37 isolates from cases of human
campylobacteriosis were tested. In addition, the susceptibilities of 257 C. spp strains
from retail market chicken and turkey products and from men isolated in the same
regional and time frame were tested. Antimicrobial susceptibility was determined by
broth microdilution (see Luber et al.(2003), J. Clin. Microbiol., 41, 1062-1068).

C. spp from slaughtered pigs, chicken broilers and cattle displayed origin specific
resistance rates. Isolates from pigs were significantly (p<0.001) more often resistant
to erythromycin (37.3%) and tetracycline (60.8%), than those from broilers or cattle.
Broiler isolates were significantly more often resistant to ampicillin (37.9%), nalidixic
acid and ciprofloxacin (each 55.2%). Turkey isolates revealed a high resistance to
ampicillin (51.9%), ciprofloxacin (36.1%) and nalidixic acid (36.1%). 10.8% of C. spp.
from human stool samples were resistant to erythromycin, 5.4% were resistant to the
chinolones nalidixic acid and ciproflocaxin, 10.8% to ampicillin and 13.5% were
resistant to tetracycline. Multiresistance was found in 5.9% of bovine, 15.7% of
porcine and in 29.3% of avian isolates, but in none of the human strains.

The C. spp isolates recovered in 2001-2002 from retail market poultry and from men
revealed no differences in the resistance rates to ciprofloxacin. Chicken products
isolates displayed significant less resistance to tetracycline than those of turkey or
human origin.

In conclusion, high resistance rates in C. spp. originating from pigs, chicken broilers,
turkey and cattle demonstrate the importance of animal foods as sources for resistant
strains. Moreover, origin specific resistance rates suggested the development of
resistance in C. spp. during therapeutically antimicrobial treatment in food animals.
The discrepancies in the antimicrobial resistance rates among isolates originating
from poultry and humans in different time frames support the hypothesis that at least
some of the resistant Campylobacter strains causing infections in humans come from
sources other than poultry products.
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Short presentation on the situation in Germany: Animals (3)

Endangering potential by antibiotic resistant commensals like
enterococci

Lappo Ellerbroek, K. Mac, J. Peters, L. Hultquist and H. Wichmann-Schauer
Federal Institute for Risk Assessment (Berlin/Germany)

Enterococci belong to the natural flora of the gastrointestinal tract in animal and in
man. Enterococcus (E.) faecalis and E. faecium are at present the most important
species and responsible for more than 80% (E. faecalis) and 10-20% (E. faecium) of
enterococcal infections in humans. The quantity of infections caused by enterococci,
in particular E. faecalis and E. faecium, has been increasing in the field of human
medicine within the last years. Resistances to important antimicrobial agents have
increased in this genus simultaneously. A link with the application of antimicrobial
agents in livestock farming is supposed. Enterococci are usually considered as
bacteria of low level pathogenity, which predominantly infect patients with
prenounced predisposition. They are able to cause different infections, e.g. of the
urinary tract and of the bile trays and are also responsible for severe lifethreatening
diseases as bacteremia or endocarditis. Today, enterococci are accepted as
important pathogens of nosocomial infections. Currently they are in second or third
place of bacteria, that cause such infections and they are one of the most important
of the Gram-positive bacteria (Klare and Witte, 1998).

The natural resistance to different antibiotic classes includes cephalosporines,
aminoglycosides (low-level type), lincosamides, streptogramines (E. faecalis) and
polymyxins. Enterococci are also frequently resistant against quinolones.
Additionally, this bacterial genus can acquire antibiotic resistance to ampicillin (E.
faecium), macrolides and tetracyclines. Furthermore enterococci can process genes
that mediate resistance to chloramphenicol, glycopeptides,
trimethoprim/sulphonamides and high-level resistance to aminoglycosides.

Cattle and pigs seem to be of little importance as a reservoir of enterococci with
resistances to ampicillin, gentamicin and the glycopeptide antibiotics, which are the
agents of choice for the treatment of enterococcal infections in human medicine. The
risk for the consumer to acquire such resistant enterococci via the food chain seems
to be small. In comparison to this the resistance rates against the recently approved
antimicrobial agent quinupristin/dalfopristin are rather high in E. faecium isolated from
cattle, pigs and food. This problem is probably caused by the former use of the
antimicrobial growth promoter virginiamycin in conventional animal fattening.
Virginiamycin causes cross-resistances to quinupristin/dalfopristin in enterococci and
has been banned in the EU since 1999. This ban probably adds to a decrease of
resistance against quinupristin/ dalfopristin.

Poultry seems to have a mayor impact on enterococcal resistance to penicillin. In
contrast to the findings for cattle and pigs quinupristin/dalfopristin resistance in
enterococci species remains below 10%.

Resistances to antimicrobial agents, which have importance for veterinary and
human medicine but only a low significance in the treatment of enterococcal
infections, e.g. tetracycline or erythromycin, were partly found quite frequently.

A transfer of resistance genes to other genera of bacteria cannot be excluded. On
the one hand this may imply a risk for the consumers, but on the other hand the use
of a certain quantity of antimicrobial active agents for the treatment of bacterial
infections in farm animals seems to be indispensable.

In general the risk for the consumers to acquire enterococci, which are resistant to
the agents of choice for the treatment of enterococcal infections, via the food chain
seems to be very small.
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Short presentations on the situation in Germany: Animals (4)

Antibiotic resistance monitoring in veterinary pathogens from sick food-
producing animals: the German national program

Jurgen Wallmann

Federal Office of Consumer Protection and Food Safety (Berlin/Germany)

Objectives: Against the backdrop of a steady increase in the problem of antibiotic
resistance development and spread, the Federal Office of Consumer Protection and
Food Safety (BVL) has begun implementing a nationwide resistance monitoring
program for bacteria from sick food-producing animals species with due
consideration of the recommendations of national and international bodies. For the
first time in Germany, representative monitoring was undertaken in 2001 in sick
fattening pigs (respiratory diseases) and dairy cows (mastitis). Based on the data
collected and evaluated from the pilot study 2001, in 2002 the BVL started the
second national monitoring study on the resistance of bacterial pathogens from sick
food-producing animals with an extended selection of clinical indications.

Methods: To guarantee representation of the bacterial strains to be examined for the
defined scale of the study, the cooperating institutions involved in sample collection
and bacterial isolation were given the selection of bacterial isolates in a random
sampling plan. For each animal herd/flock only one corresponding bacterial strain
was included in the study. It was ensured that bacteria were provided from many
animal husbandry locations (regional distribution using the animal population figures
in the adminstrative districts). The first sampling period was restricted to seven
months and the second sampling period to one year. In the planning phase for the
national resistance monitoring to determine the current level of antibiotic resistance,
model calculations were performed which describe the influence of the random
sample size on the reliability of test results. The model calculations were undertaken
with a significance level of a = 0.05 and a power of 1-f = 0.80. Due to these
calculations, at least 300 bacterial strains per bacterial species/genus per indication
as well as per animal species and year should be included in the studies. The
susceptibility of the bacteria was determined using the 2-fold microbroth dilution
method in accordance to instructions M31 A2 of the National Committee for Clinical
Laboratory Standards (NCCLS).

Results: 39 official laboratories from 13 German federal Lander took part in the
nationwide monitoring study and 1,058 bacterial strains were included 2001 and
2,031 bacterial strains 2002/2003 in the susceptibility assessment. The quantitative
susceptibility results (MIC) from the tested bacterial species from the defined clinical
indications have clearly shown lower resistance values in comparison to data
published from Germany so far.

Conclusions: Initial experience from a representative monitoring study conducted
for the first time in Germany to determine the antimicrobial susceptibility of animal
pathogenic bacteria in food-producing animals has shown that the necessary
structures for a resistance monitoring system can be implemented in a federal
system. Experience from this study reveals the urgent need to pursue an
interdisciplinary approach when tackling the problem of resistance together with
human medicine. This can be done by communicating the epidemiological data on
resistance development and spread. The conclusions could then be used for further
assessment of the need for action on a validated scientific basis in human and
veterinary medicine. Altogether, our data provide valuable insights into the
epidemiology of bacterial resistance in animal pathogens. Our future goal will be to
investigate an extended selection of animal species and also bacterial specimens
from private and university diagnostic laboratories.
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Session IV: Risk Characterization - Food and Public Health Aspects
Chair: Henrik Wegener, Wolfgang Witte

What do we know: Reports on conclusions and activities of previous
expert groups (1)

Microbial Threat — The Copenhagen Recommendations-Initiative of the
EU

Niels Frimodt-Maller

National Center for Antimicrobials and Infection Control, Statens Serum
Institut (Copenhagen/Denmark)

The Conference was initiated by the EU Chief Medical Officers at their Luxembourg
meeting Oct. 1997. the initial intiative was taken by the Danish CMO, Einar Krag,
who later hosted the conference. The background for action was the increasing
resistance to antibiotics, where inappropriate use was of major causal importance,
and effective mechanisms to limit emerging problem of drug resistant microbes
seemed not yet in place. This would have considerable implications for quality of
health and health care.

Before the Conference, preparatory meetings with experts/CMO’s defined specific
questions for debate. Two days prior to the conference, participants adjourned in 5
workshops, which provided basic material for the conference. At the Conference the
Workshops presented papers for discussion and modification, whereafter the
programme committee prepared recommendations. These were discussed and
modified on thelfinal day of the Conference.

The five Workshops encompassed the following themes:

1.Human health implications of the increasing resistance,

2.Surveillance of data on microorganisms resistant to antimicrobial agents (a.a.)
3.Recording of a) clinical use of a.a. in human and veterinary medicine, and b) other
use of a.a. including animal feeding practices in the EU

4.Elements of good practice in the use of a.a.

5.Framework for development of guidelines to prevent the emergence and spread of
antimicrobial resistant microorganisms.

Participants included the following: Presidency: Ministers of Health and of Food,
Ariculture and Fisheries. Vice-presidency: EU Commission for PHSW, E.Krag CMO,
DK. General rapporteur: Richard Smith, BMJ, UK. Country delegations of experts
and other authorities from all EU members and Czech Rep., Estonia, Hungary,
Iceland, Latvia, Lithuania, Norway, Slovak Rep., Slovenia, Switzerland, USA.
Oganizations: Pharmaceutical Industry, Fefasa, Fedesa, Pharmacy org., Veterinary
org., Medical org. EU Commission, WHO and professional journals

The recommendations agreed upon for the EU were:
-The EU must recognise that antimicrobial resistance is a major problem
-review progress with these recommendations pharmaceutical companies
encouraged to develop new drugs, but these will not solve the problem
-EU should set up surveillance system of resistance
-the EU need to collect data on consumption of antimicrobial agents
-the EU should encourage prudent use of antimicrobial agents
-the EU should make coordinated research on resistance high priority
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What do we know: Reports on Conclusions and Activities of Previous
Expert Groups (2)

EU Scientific Steering Committee
Reinhard Fries
Institut fur Fleischhygiene und Tecnologie, Free University (Berlin/Germany)

In 1997, the European Commission set up several Scientific Committees in order to
get scientific advice in the field of consumer health and food safety. In 1998, a
mandate was given to the Scientific Steering Committee to evaluate the problem of
antibiotic resistance and to make recommendations for controlling the spread of
resistance. The working party consisted of 12 members. The report (Opinion)
consisting of 119 pages was adopted by the Scientific Steering Committee on the
28" of May 1999.

In particular the mandate given by the commission reads as follows:

o Evaluate the current prevalence and development of resistance

Examine its implication for human and animal health

Evaluate factors contributing to the etiology of the present situation

Examine means of influencing/controlling the development

Make recommendations based on scientific evidence

Advice on the monitoring of the outcome of measures which the working group
might recommend.

The working group identified four areas of major concern:

e Treatment and prevention of disease in humans

e Treatment and prevention of disease in animals

¢ Improvement of animal production (feed additive use)

e Plant protection and the overall effects of antimicrobials in the environment.

The group focused to issues surrounding antibacterial therapy. Antimicrobials which
are active against viruses, fungi or protozoa were not considered, also assessment of
individual products was not done.

In general, the opinion in its structure reflects mainly this scope, which is as follows:

e The basis of resistance to antimicrobials,

Prevalence of resistance in pathogens,

Amounts of antimicrobials used

Relationship of the use to resistance and its transfer between ecosystems
Options for the control and containment of resistance

Areas for further research

Conclusions and recommendations.

Regarding “control and containment”, the improvement of prescription use, ways of
reducing the need for antimicrobials, providing of new antimicrobials as well as
educating of prescribers and users were identified as major issues.

In the field of “further research”, the gathering of valid data, the mechanism of
selection pressure and transfer of resistance genes, ways of measuring the impact of
resistance, prudent use, infection control and more rapid diagnosis for bacterial
infections were stressed.

Finally four “areas of action” were proposed: Prudent use of antimicrobials,
prevention of infection and containment of resistant organisms, new modalities of
prevention and infection treatment, and the establishing of monitoring the effect of

intervention. The SSC recommended also an EU-wide cooperation.
Address of author: Institute of Meat Hygiene and Technology, Free University of Berlin, Bruemmerstr. 10, D-14195

Berlin. Email: fFries@zedat.fu-berlin.de |
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What do we know: Reports on Conclusions and Activities of Previous
Expert Groups (3)

Activities of the Codex Alimentarius Commission related to antibiotic
resistance

Selma H. Doyran

Joint FAO/WHO Food Standards Programme (Rome/ltaly)

The question of antimicrobial resistance has been discussed from different point of
views in the framework of Codex, directly as regards food hygiene and veterinary
drugs or indirectly as regards pesticides. For the moment it is under discussion but
there are still a number of questions to be solved in order to decide how to proceed
and whether to undertake specific work in this area, as the Codex Alimentarius
Commission is a standard setting organization that develops standards, codes of
practice and related texts that provide guidance to member countries on food safety
issues. Following initial discussions in specialized Committee, the Executive
Committee of the Codex Alimentarius Commission recommended to use a multi-
disciplinary approach to this complex issue.

Antibiotic resistance is related to some major areas of food safety activities in Codex,
especially microbiological contamination. The Codex Committee on Food Hygiene
therefore considered antibiotic resistance from the perspective of the food chain and
developed a risk profile, including the factors that contribute to antibiotic resistance in
the food chain, the implications for human health and the risk management options.
The options put forward may be summarized in two main categories: prevention of
contamination through the food chain, in order to reduce the presence of both
resistant and non-resistant bacteria; and prudent use of antibiotics and antimicrobials
in humans and in food producing animals. As regards the aspects related to
microbiological contamination, more specific risk assessment concerning some
specific food/pathogen/antimicrobial combinations may be required in the future, in
the framework of current FAO/WHO activities on microbiological risk assessment.
Following the establishment of the risk profile in 2001, the Committee on Food
Hygiene did not take further action as it was recognized that scientific advice was
necessary before any further work was initiated, and the results of the
FAO/OIE,/WHO Expert Consultations will provide the necessary guidance for further
action in the framework of Codex.

As regards the aspects related to the administration of veterinary drugs, the Codex
Committee on Residues of Veterinary Drugs is currently developing a Code of
Practice to Minimize and Contain Antimicrobial Resistance that will supplement the
current Recommended International Code of Practice for Control of the Use of
Veterinary Drugs (CAC/RCP 38-1993).

As to the issue of antibiotics in plant protection, there is no consensus in the Codex
Committee on Pesticide Residues on the need to address antibiotics used in
agriculture and consideration of this question was deferred until scientific advice
became available on antibiotic resistance as a whole. It is therefore expected that the
results of the FAO/OIE/WHO Expert consultation will provide guidance to determine
the need for specific work in the framework of Codex.
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What do we know: Reports on conclusions and activities of previous
expert groups(4)

World Organization for Animal Health (OIE)
Patrick Dehaumont
OIE Collaborating Center on Veterinary Medicines (Fougéres/France)

Introduction :

Huge concerns are developing regarding antimicrobial resistance and its potential
consequence for human health and animal health as well.

Any use of antimicrobial agents should be done very carefully whatever use it is
(human, animal, plants, food processing)

Even though the respective responsibilities are not perfectly identified to explain the
phenomenon, OIE initiated international scientific activities in this field in order to
better protect public health and animal health and welfare.

Basically, OIE aims at strengthening the safety of international trade of animals and
animal products through sanitary rules, recommendations and information that may
be implemented by the governments of countries belonging to OIE. Consistently with
the above mentioned objectives, OIE developed international standards on
antimicrobial resistance : "Resistance surveillance programs", "Surveillance of
antimicrobial consumption in animal husbandry", "Prudent use and contaminant of
antimicrobial resistance", "Laboratories methodologies for bacterial antimicrobial
susceptibility testing”", "Risk analysis and antimicrobial resistance". This
communication summarizes the process that led to the elaboration of these
guidelines, their state of play and the perspectives for the future.

1. What has been done so far

In 1997, considering the growing importance of antimicrobial resistance at a world
wide level, the Regional Commission for Europe of OIE requested a specific report to
the OIE collaborating centre with the view to decide whether an action plan should be
implemented. The report was delivered during the 1998 international session of OIE.
On that basis, and after a wide exchange of view and assessment of the challenges,
the international committee of OIE decide to :

» create an ad hoc expert group
» define the mandate and terms of reference to be followed by the group.

This international experts committee proposed a work plan to elaborate 5 guidelines

Resistance surveillance programs,

Surveillance of antimicrobial consumption in animal husbandry,

Prudent use and contaminant of antimicrobial resistance,

Laboratories methodologies for bacterial antimicrobial susceptibility testing
Risk analysis and antimicrobial resistance,

After preparation of the 5 scientific documents, an international consultation was set

up from 15 June to 15 September 2000 that enabled the final adoption by the group
in November 2000 of the scientific documents and recommendations.
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The next milestone was the 2" OIE international conference on antimicrobial
resistance organised from 2 to 4 October 2001 aiming at :

o diffusing and promoting recommendations of the OIE expert group

e developing international cooperation in the considered field

e proposing new goals and meeting new challenges

As a result of all that efforts from the experts and all OIE members, 4 out of 5
guidelines were finally adopted during the last annual session of OIE in May 2003.

2. The guidelines — Scope and objectives

2.1. GL for the harmonization of antimicrobial resistance surveillance and
monitoring programs.

Purpose :

o follow trends in antimicrobial resistance in bacteria
detect the emergence of new antimicrobial resistance mechanisms

e provide the data necessary for conducting risk analysis with relevance for human
and animal health

e provide a basis for policy recommendations for animal and public health

e provide information for prescribing practices and prudent use recommendations

Recommendation and strategy :

» Necessity of a survey and monitoring at regular intervals of prevalence changes
of bacteria of animal, food, environmental and human origin.

» Necessity of a consistent, representative and robust sampling strategy

» Necessity of a consistent strategy for strains to be considering and antimicrobial
in susceptibility testing to be used

» Necessity of high quality reporting methodology

2.2. Guidelines for the monitoring of the quantities of antimicrobials used in
animal husbandry

Purpose :

o to describe an approach for the monitoring of quantities of antimicrobial used in
animal husbandry based on an objective and quantitative methodology

Recommendation and strategy :

» It is mainly proposed to develop standardized monitoring system based on the
quality and reliability of sources of information, of datas collected on antimicrobial
use, of classes of antimicrobials monitored. Moreover the issue of sustainable
systems for the follow up of the conditions of use of antimicrobials is considered.
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2.3. Guidelines for the responsible and prudent use of antimicrobial agents in
veterinary medicine

Purpose :

e these guidelines provide a guidance for the responsible and prudent use of
antimicrobial agents in veterinary medicine with specific attention to public health
and animal health as well.

e responsibilities of all stakeholders are taken into consideration.

e the main objectives of the guidelines are to maintain the efficacy of antimicrobials
and limit or reduce the resistance phenomenon.

Even though public health is of huge concern, it must be kept in mind that ethical
and economic needs lead to keep animals in good health and welfare. Consequently
the use of antimicrobial agents in veterinary medicine and rearing is essential.

Recommendations and strateqy :

The main strategy is to share the responsibilities between the different stakeholders,
and to encourage each of them to consider, as far as they are concerned, what they
should do at each step of research, development, use and monitoring of veterinary
medicines.

As a consequence, the following responsibilities are considered :

Public authorities, at both pre marketing and post marketing level
Responsabilities of pharmaceutical industry, at research, development, and
marketing level

Responsabilities of Pharmacists

Responsabilities of Veterinarians

Responsabilities of Livestock producers

YVVV VYV

2.4. Laboratories methodologies for bacterial antimicrobial susceptibility
testing

Purpose :

o the purpose of this guideline is to propose robust and reproductible criteria for
antimicrobial susceptibility testing (AST)

Recommandation and strategy :

In order to achieve standardization of AST, requirements are proposed for :
» The conditions in which the tests should be conducted

» AST methodologies

» Criteria for selection of AST

Moreover three test methods are proposed : disk diffusion, broth dilution and Agar
dilution. For each of them a cost/benefit analysis is proposed to help choose the
relevant one.

Rules for interpretation and guarantee of the reliability of results are then detailed.

In this field the importance of quality control, quality assurance and external
proficiency testing is emphasized.
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2.5. Guideline on development of an appropriate risk analysis methodology for
the potential impact on public health of antimicribial resistant bacteria of
animal origin.

This guideline has not been completed so far and is still in process.

The purpose and objectives are mainly to conduct transparent consistent risk
analysis and to identify the factors to be used in each following steps :
¢ of the risk assessment
Hazard identification
Hazard characterization
Exposure assessment
Risk characterization
¢ of the risk management
Risk management policy
Risk evaluation
Risk reduction strategy
Monitoring and review
¢ of the risk communication, essential between all stakeholders and
decisions markers

3. Guidelines status

During the last international OIE session 4 out of 5 guidelines were adopted.
Guideline 1, 2 and 3 were incorporated in the terrestrial Animal health code.
Guideline 4 was incorporated in the manual of diagnostic tests and vaccines for
terrestrial animals.

The 5" one is still under discussion and should be presented hopefully to the next
international session in 2004.

4. Perspectives and new goals

Antimicrobial resistance is a multidisciplinary issue and a worldwide issue.
Consistent to its habits, OIE develops close contact with all organizations concerned
such as WHO and FAO, and governments of numerous countries (164 countries are
currently members of OIE).

Having written that it's obvious that the OIE's goals can only be achieved with the
WHO and FAO organisations which are currently also working on the issue of
antimicrobial resistance.

This close cooperation is actively developed to get benefits of synergies, to avoid
contradictory standards and to address gaps which may exist among current
standards.

Two concrete experiences may be reminded as encouraging examples :

e The close cooperation above mentioned enabled the Codex Alimentarius
committee for residues of veterinary drugs in food to develop a Codex
Alimentarius guideline for the prudent use of antimicrobial agents fundamentally
based on the OIE guideline

e A world wide consultation of experts has been recently launched by WHO, FAO
and OIE with the view to gather all available scientific datas and to prepare a
common action plan for the future
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What do we know: Reports on conclusions and activities of previous
expert groups (5)

Antimicrobial resistance due to non-human antimicrobial usage
H. Peter Braam
World Health Organization (Geneva/Switzerland)

The continuing emergence of pathogenic organisms that are resistant to
antimicrobials is a cause of increasing concern. Although mechanisms by which
organisms acquire resistance are well understood, the precise impact of drug usage
in selection of drug resistance has not yet been fully elucidated. Nonetheless there is
evidence that prudent use of antibiotics in human, veterinary practice, animal
husbandry and agriculture could make a significant impact on the emergence of
resistant microorganisms pathogenic to man. Antimicrobial use in animals select for
resistance in zoonotic pathogens and commensal flora, and these resistant bacteria
can be transmitted to humans through contact with animals or food (and a multitude
of other avenues), and they can infect humans and cause diseases which can be
more severe and/or longer lasting than non resistant infections.

In countries where data are available, as much as 50% or greater of the total volume
of antimicrobials produced in these counties is administered to animals. Of this
volume, a significant proportion is used in food animals to increase growth rate or
weight gain (growth promoter) or to prevent diseases (disease prophylactic). It is
clear that antimicrobial resistance is an international problem: resistant bacteria can
easily be carried between countries by travellers, animals, food and other carriers.
However most potential solutions of the problem are national or local in scope
because they involve government regulation or changes in prevailing farming
practices.

The consequences of selective pressure include i) the increased risk for resistant
pathogens to be transferred to humans by direct contact with animals or through the
consumption of contaminated food and water and ii) the transfer of resistance genes
from animal to human bacterial flora. Increasingly, data suggest that inappropriate
use of antimicrobials, especially of first-line drugs, for treatment, prophylaxis and
growth promotion, poses a real public health risk.

It is well recognized that the issues of antimicrobial use and misuse in the food chain
are of global concern. International interdisciplinary cooperation is essential. WHO
has organized a number of consultations to address the issues related to the
complex antimicrobial use at the different steps of the food chain, the emergence of
resistant pathogens and the associated human public health problem.

Documents:

WHO Consultation on The Medical impact of the Use of Antimicrobials in Food
Animals (Berlin, Germany, 13-17 October 1997) - WHO/EMC/ZO0/97 .4

WHO Consultation on Use of Quinolones in Food Animals and Potential Impact on
Human Health (Geneva, Switzerland, 2-5 June 1998) - WHO/EMC/ZDI/98.10

WHO Global Principles for the Containment of antimicrobial Resistance in Animals
intended for Food (Geneva, Switzerland, June 2000) - WHO/CDS/CSR/APH/2000/4
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Website:
http://www.who.int/emc/diseases/zoo/who global principles/index.htm|

WHO Global strategy for Containment of Antimicrobial Resistance -
WHO/CDS/CSR/DRS/2001/2

WHO Consultation on Monitoring antimicrobial usage in food animals for the
protection of human health (Oslo, Norway, 10-13 September 2001) -
WHO/CDS/CSR/EPH/2002.11

Antimicrobial resistance :
http://www.who.int/emc/diseases/zoo/vphpublications/antimicrobial resistance|
html

WHO Global Salm-Surv: Network on foodborne disease surveillance including
antimicrobial resistance:
Link to : http://www.who.int/salmsurv/en/|

Planned: A Joint FAO/WHO/OIE Expert Consultation on Non-human Antimicrobial
Usage and Antimicrobial Resistance (Geneva, 1-5 December 2003)
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Session V: Management options and measures - What can be done?
Chair: Christian Grugel, Andreas Hensel

Management Options to Minimize and Control Antimicrobial Resistance
The U.S. Food and Drug Administration Position

Linda Tollefson

Deputy Director, Center for Veterinary Medicine, FDA (Rockville/USA)

On October 23, the United States Food and Drug Administration published the final
version of a document titled “Evaluating the Safety of Antimicrobial New Animal
Drugs with Regard to their Microbiological Effects on Bacteria of Human Health
Concern.” This document outlines a pathway drug sponsors can use to address
concerns about antimicrobial resistance. The guidance balances the need for
antimicrobials to treat livestock and poultry with the need to protect human health by
considering the importance of drugs in human medicine. It includes a ranking of
antimicrobial drugs in regard to their importance in human medicine.

The document applies to therapeutic and non-therapeutic antimicrobial drugs
intended for use in food-producing animals. It will also lead to a review of all existing
approvals. The process uses a qualitative risk assessment approach to assess the
potential of the intended use of a product to develop resistance in bacteria that may
harm humans. The risk assessment has three components: the Release
Assessment, which is the probability that bacteria that are resistant to an
antimicrobial would be present in an animal treated with the antimicrobial; the
Exposure Estimate, which estimates the probability that humans would ingest the
resistant bacteria; and the Consequence Assessment, which assesses the likelihood
that human exposure to the resistant bacteria would result in a human health
consequence. A human health consequence is defined as a situation in which a
physician would have difficulty treating a person with an antimicrobial drug because
the bacteria infecting the human had acquired resistance to the drug and that
resistance came from use of the drug in animals.

The level of risk determines the level of risk management that is required for the drug
to be used. FDA has the option of not approving a drug if the risk of a public health
consequence were too high.

42



Working Groups on Session | to IV under Chairmen leaderships

Room D 145 Lecture Hall Lecture Hall Room D 146
left right
WG I: WG Il WG lil: WG IV:
Hazard Hazard Exposure Risk
Identification |Characterization |Assessment Characterization
Schwarz Tollefson Angulo Wegener
Threlfall Tschépe Baquero Witte
Appel Bywater Shryock Braam
Courvalin Frank Aarestrup Dehaumont
Guerra Helmuth Bartelt Doyran
Kehrenberg Kemmler Ellerbroek Fries
Nordmann Molbak Fedorka-Cray Frimodt-Mgller
Ungemach Schroeter Hakanen Grugel
Wassenaar Vila Huppertz Hensel
Martens Kietzmann Kroker
Mevius Ruf
Wallmann Vose
Wise
Moérner Langewische de Jong Mansfeld
Feldhaus Perreten Snary Klostermann
Pietsch Aspenstrom- Jouret Imberechts
Fagerlund
Knappstein Baaken Pankow Lateef
Irwin Preikschat Lynch
Miko Malorny Saegerman
Suhren Goodyear
Pellicaan
Stegemann
Bdhmler
Dorn
Kammerer
Kasbohrer
Kempf
Steinrick

43



International Symposium

Towards a Risk Analysis of Antibiotic Resistance

Berlin 9 - 11 November 2003

List of Participants
Invited Experts:

Dr. Frank Aarestrup
Danish Veterinary Institute
Bulowsvej 27

1790 Copenhagen V
Denmark

Phone: +45 35 30 01 00
Fax: +4535300120
Email: faa@vetinst.dk

Dr. Bernd Appel
Robert Koch-Institut
Postfach 65 02 61
13302 Berlin

Germany

Phone: +49 1888 75 40
Fax: 01888 754-2328
Email: appelb@rki.de

Dr. Edda Bartelt

Federal Institute for Risk Assessment

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 01

Fax:  +49 188 84 12 29 56
Email: e.bartelt@bfr.bund.de

Dr. Fred Angulo

Foodborne and Diarrheal, Diseases Branch
Centers for Disease Control and Prevention
1600 Clifton Road

Mailstop A-38

Atlanta, GA 30333

USA

Phone: +1 404 3 71 54 05

Fax: +1404 37154 44

Email: fja0@cdc.gov

Dr. Fernando Baquero

Servicio de Microbiologia,

Hospital Universitario Ramén y Cajal
Carretera de Colmenar Viejo, km 9.1
28034 Madrid

Spain

Phone: +34 91 3 36 83 30

Fax:  +34 91 3368809

Email: fbaquero.hrc@salud.madrid.org

Dr. Peter Braam

WHO Division of emerging

and other communicable
diseases surveillance and control
20, Avenue Appia

1211 Geneva 27

Switzerland

Phone: +41 22 7 91 38 82

Fax: +41.22.7914893

Email: braamp@who.int

44



Dr. Robin Bywater

Little Common

Clungunford

Craven Arms

Shropshire SY7 OPL

United Kingdom

Phone: +44 1547 54 03 07
Email: rbywater@onetel.net.uk

Dr. Patrick Dehaumont

Agence nationale du médicament
vétérinaire

B.P.203

La haute Marche, Javené

35302 Fougéres Cedex

France

Phone: +33299 94 78 72

Fax: +3329994 78 99

Email: p.dehaumont@anmv.afssa.fr

Dr. Liippo Ellerbroek

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 21

Fax: +49 188 84 12 29 56

Email: l.ellerbroek@bfr.bund.de

Dr. Uwe Frank

Institut fir Umweltmedizin

und Krankenhaushygiene

Hugstetter Str. 55

79106 Freiburg

Germany

Phone: +49 761 2 70 54 81

Fax: +4976127054 86

Email: ufrank@iuk3.ukl.uni-freiburg.de

Dr. Niels Frimodt-Mgaller
National Center for Antimicrobials
and Infection Control

Statens Serum Institut

Artillerivej 5

2300 Copenhagen S

Denmark

Phone: +45 32 68 36 46

Fax: +45 32 68 32 31

Email: nfm@ssi.dk

Prof. Dr. Patrice Courvalin
Institut Pasteur

Unité des Agents Antibactériens
25-28, rue du Dr. Roux

75724 Paris Cedex 15

France

Phone: +33 1 45 68 83 20

Fax: +33 14568 83 19
Email: pcourval@pasteur.fr

Dr. Selma H. Doyran

Joint FAO/WHO Food Standards Programme

Codex Alimentarius Commission
Viale delle Terme di Caracalla
00100 Rome

Italy

Phone: +39 06 57 05 1

Fax: +39(06)5705.4593;
Email: Selma.Doyran@FAO.org

Dr. Paula Fedorka-Cray

Antimicrobial Resistance Research Unit
USDA-ARS-RRC

950 College Station Road

Athens, GA 30605-2720

USA

Phone: +1 706 5 46 36 85

Fax: +1706546 3066

Email: pcray@npa.ars.usda.gov

Prof. Dr. Reinhard Fries

FU Berlin

Institut fir Fleischhygiene u. -technologie
Briimmerstr. 10

14195 Berlin

Germany

Phone: +49 30 838 52 79 01

Sekretariat: +49 30 838 52790

Fax:  +49 30838 527 92

Email: fries@ZEDAT .fu-berlin.de

Dr. Christian Grugel

Federal Office of Consumer Protection
and Food Safety

Postfach 14 01 62

53056 Bonn

Germany

Phone: +49 228 6 19 81 00

Email: christian.grugel@bvl.bund.de

45



Dr. Beatriz Guerra

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 18

Fax: +49 188 84 12 29 53

Email: b.guerra@bfr.bund.de

Prof. Dr. Dr. Andreas Hensel
Federal Institute for Risk Assessment
Thielallee 88-92

14195 Berlin

Germany

Phone: +49 188 84 12 30 00

Fax: +49 188 84 12 33 74

Email: leitung@bfr.bund.de

Dr. Klaus Huppertz
Geschéftsstelle der Genars
Meckenheimerallee 168

5311 Bonn

Germany

Phone: +49 228 73 79 23

Fax: 02287360601

Email: K.huppertz@uni-bonn.de

Dr. Hans Kemmler
Internationale Kontrollstelle
fur Heilmittel (IKS)
Erlachstr 8

3000 Bern 9

Switzerland

Phone: +41 31322 03 76
Fax: +41313220212

Email: hans.kemmler@swissmedic.ch

Prof. Dr. Holger Martens

Inst. f. Veterinarphysiologie
Oertzenweg 19b

14163 Berlin

Germany

Phone: +49 30 83 86 24 93

Fax: +49 3083 86 26 10

Email: martens@vetmed.fu-berlin.de

Dr. Reiner Helmuth

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 33

Fax: +49 18884 12 29 53

Email: r.helmuth@bfr.bund.de

Dr. Antti Hakanen

National Public Health Institute
Nikkarmaenkuja 1

20521 Turku

Finland

Phone: +358 2 25 19 2 55
Fax: +358 225192 54
Email: anthak@utu.fi

Dr. Corinna Kehrenberg
Bundesforschungsanstalt fir
Landwirtschaft (FAL)

Bundesallee 50

38116 Braunschweig

Germany

Phone: +49 50348710

Fax: +49531596 1099

Email: corinna.kehrenberg@fal.de

Prof. Dr. Manfred Kietzmann
Institut fGr Pharmakologie
Tierarztliche Hochschule Hannover
Biinteweg 2

30559 Hannover

Germany

Phone: +49 511 8 56 87 30

Fax: 0511 856 8581

Email: Manfred.Kietzmann@tiho-hannover.de

Dr. Dik Mevius

Institute for Animal Science
and Health

P.O.Box 65

8200 Lelystad

Netherlands

Phone: +31 320 23 84 13
Fax: +31 320 23 81 53
Email: dik.mevius@wur.nl

46



Dr. Kare Mglbak

Department of Epidemiology Research
Danish Epidemiology Science Centre
Statens Serum Institut

Artillerivej 5

2300 Copenhagen S

Denmark

Phone: +45 35 30 01 00

Fax: +453268 3165

Email: krm@ssi.dk

Prof. Dr. Bernhard Ruf
Stadtisches Klinikum St. Georg
Delitscherstr. 141

04129 Leipzig

Germany

Phone: +49 341 9 09 26 01
Fax:  +49 341909 26 30
Email: ruf@sanktgeorg.de

Dr. Tom Shryock

ELANCO LILLY RESEARCH
LABORATORY

West Main Street, 2001

Greenfield, Indiana IN 46140

USA

Phone: +1 317 2 77 50 87

Fax: +1 317 277 45 32

Email:

SHRYOCK_THOMAS R@LILLY.COM

Dr. John Threlfall

PHLS Laboratory of Enteric Pathogens
Central Public Health Laboratory
London NW9 5HT, U

United Kingdom

Phone: +44 20 82 00 31 44

Fax:  +44-20-82007868

Email: jthrelfal@PHLS.org.uk

Prof. Dr. Helmut Tschape
Robert Koch Institut
Bereich Wernigerode
Burgstr. 37

38855 Wernigerode
Germany

Phone: +49 3943 67 90
Fax: 03943679317
Email: tschaepeh@rki.de

Prof. Dr. Patrice Nordmann

Centre Hospitalier

Universitaire de Bicétre

78 rue de Général Leclerc

94275 Le Kremlin-Bicétre Cedex

France

Phone: +33 1 45 21 36 32

Sekr. +33 14521 20 19

Fax: +33 145216340

Email: nordmann.patrice@bct.ap-hop-paris.fr

Dr. Andreas Schroeter

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 30

Fax: +49 188 84 12 29 52

Email: a.schroeter@bfr.bund.de

Prof. Dr. Stefan Schwarz

Institute of Animal Science

Federal Agricultural Research Centre (FAL)
Hoeltystr. 10

31535 Neustadt-Mariensee

Germany

Phone: +49 5034 87 12 41

Fax:  +495034 87 1143

Email: stefan.schwarz@fal.de

Dr. Linda Tollefson

Assistant Surgeon General, USPHS
Deputy Director

Center for Veterinary Medicine
U.S. Food and Drug Administration
7519 Standish Place

Rockville, MD 20855

USA

Phone: +1 301 8 27 29 53

Fax:  +1301 827-4335

Email: ltollefs@CVM.FDA.GOV

Prof. Dr. Fritz R. Ungemach

Institut fir Pharmakologie, Pharmazie und Toxikologie
Veterindrmedizinische Fakultat der Universitat Leipzig
An den Tierkliniken 15

04103 Leipzig

Germany

Phone: +49 341 973 81 30

Fax: +493419738149

Email: vetpharm@vetmed.uni-leipzig.de

47



Dr. Jordi Vila

Department of Microbiology
Hospital Clinic

Facultat de Medicina
Universitat de Barcelona
Villarroel, 170,

08036 Barcelona

Spain

Phone: +34 93 2 27 55 22
Fax: +34 93 2275454
Email: vila@medicina.ub.es

Dr. Trudy Wassenaar
Molecular Microbiology

and Genomics Consultants
Tannenstr 7

55576 Zotzenheim

Germany

Phone: +49 6701 85 31

Fax: +49670190 18 03
Email: mmgc.de@t-online.de

Dr. Henrik Wegener

Danish Veterinary Laboratory
Bllowsvej 27

1790 V Copenhagen
Denmark

Phone: +45 35 30 01 00

Fax: +4535300120
Email: HCN@SVS.DK

Prof. Dr. Wolfgang Witte
Robert Koch Institut
Bereich Wernigerode
Burgstr. 37

38855 Wernigerode
Germany

Phone: +49 39 43 67 90
Fax:  +49 394367 9317
Email: wittew@rki.de

Dr. David Vose

David Vose Risk Analysis Services
Le Bourg

24400 Les Leches

France

Phone: +33 553 82 34 24

Fax: +33553823424

Email: david@risk-modelling.com

Dr. Jurgen Wallmann

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 20 50

Fax: +4918884 122255

Email: j.wallmann@bvl.bund.de

Prof. Dr. Richard Wise
City Hospital NHS Trust
Dudley Road

Birmingham B18 7 QH
United Kingdom

Phone: +44 121 5 07 42 55
Fax:  +44 121551 7763
Email: r.wise@bham.ac.uk

48



Participants:

Dr. Awa Aidara-Kane Ms Petra Apel
OMS/CDS/CPE Umweltbundesamt

20, Avenue Appia Seestralte 6-10

1211 Geneva 27 13581 Berlin

Switzerland Germany

Phone: +41 2 27 91 24 03 Phone: +49 30 89 03 32 53
Fax: +41 2 27 91 48 93 Fax:

Email: aidarakanea@who.int Email: petra.apel@uba.de

Bitte Aspenstrom-Fagerlund

National Food Administration Dr. Hermann-Josef Baaken

Bayer Health Care AG

Box 622
75126 Uppsala 216 3r?n8aheverkusen
Sweden y

Phone: +49 214 30 5 33 66
Fax: +49214307 1640
Email: hermann-josef.baaken.hb1@bayer-ag.de

Phone: +46 18 17 14 46
Fax: +46 18 10 58 48
Email: bfas@slv.se

Dr. Alice Bender

Mr Lutz Beckmann Federal Office of Consumer Protection
Federal Institute for Risk Assessment and Food Safety

Diedersdorfer Weg 1 Diedersdorfer Weg 1

12277 Berlin 12277 Berlin

Germany Germany

Email: l.beckmann@bfr.bund.de Fax: +49 188 84 12 29 55

Email: a.bender@bvl.bund.de

Dr. Annemie Bils
PHARMACIA GmbH
Geschaftsbereich Tiergesundheit

Dr. Lothar Beutin
Robert Koch-Institut

Nordufer 2
ordufe O Am Wolfsmantel 46
13353 Berlin

91058 Erlangen
Germany

Germany

Phone: +49 9131 62 17 34

Fax:  +4991316217 30

Email: Annemaie.Bils@pharmacia.com

Phone: +49 188 87 54 0
Fax:  +49 188 87 54 23 28
Email: beutinl@rki.de

49



Dr. Kerstin Bode

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12

Fax: +49 188 84 12 29 55

Email: k.bode@bvl.bund.de

Dr. Juliane Braunig

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 42

Fax:  +49 188 84 12 29 51

Email: j.braeunig@bfr.bund.de

Ms Christiane Buhler

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 08

Fax: +49 188 84 12 29 51

Email: c.buhler@bfr.bund.de

Dr. Marianne Busch

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 69

Fax: +4918884 1229 55

Email: m.busch@bvl.bund.de

Dr. Anno de Jong

Bayer AG

BHC-AH-BPA-PIM

Building 4845

Mittelstral’e 11-13

51368 Leverkusen

Germany

Phone: +49 21 73 38 44 75

Fax: +4921 73382823

Email: anno.jong.aj@bayer-ag.de

Dr. Gabriele Bohmler
Lebensmittelinstitut Braunschweig
Niedersachsisches Landesamt fir

Verbraucherschutz und Lebensmittelsicherheit

Dresdenstralle 6

38124 Braunschweig
Germany

Phone: +49 531 68 04 254
Fax:  +49 53168 04 201

Email: Gabriele.Boehmler@Laves.niedersachsen.de

Dr. Anne Brisabois

AFSSA

39-41 Rue du 11 novembre 1918
94700 Maisons Alfort

France

Phone: +33 14977 11 11

Fax: +3314977 1102
Email: a.brisabois@afssa.fr

Dr. Eberhard Bulling
Ostpreullendamm 23 a
12207 Berlin

Germany

Phone: +49 30 7 73 37 36

Dr. Corinne Danan

AFSSA Siege

Service des Affaires Financiéres

27/31, avenue du général Leclerc BP 19
94701 Maisons Alfort Cedex

France

Phone: +33 1 49 77 27 85

Fax: +33 14977 38 57

Email: c.danan@afssa.fr

Ms Ellen De Leener

Ghent University

Faculty of Veterinary Medicine
Laboratory for Bacteriology
Salisburylaan 133

9820 Merelbeke

Belgium

Phone: +32 9264 73 76

Fax: +3292647494

Email: ellen.deleener@UGent.be

50



Dr. Jean-Louis Delforge
IFAH

Rue Defacqz 1

1000 Brussels

Belgium

Phone: +32 2 541 01 11
Fax: +3225410119

Dr. Christina Dorn

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 20

Fax: +49 188 84 12 29 52

Email: c.dorn@bfr.bund.de

Dr. Sabine Eglit

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 42

Fax: +49 188 84 12 29 55

Email: s.eglit@bvl.bund.de

Dr. Maren Friedrichs

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 25

Fax: +49 188 84 12 29 55

Email: m.friedrichs@bvl.bund.de

Dr. Kay Goodyear

Veterinary Medicines Directorate
Woodham Lane, New Haw

Surrey, KTI5 3LS

United Kingdom

Phone: +44 19 32 33 84 09

Fax: +44 19323366 18

Email:
k.goodyear@vmd.defra.gse.gov.uk

Mr Guillemot Didier

Institut Pasteur

25-28 rue du Docteur Roux
75015 Paris

France

Phone: +33 1 45 68 81 74
Email: guillemo@pasteur.fr

Dr. Anton Dotter

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 27 05

Fax: +49188 84 12 29 55

Email: a.dotter@bvl.bund.de

Ms Kirstin Feldhaus
LAVES
Landesamt fur Verbraucherschutz

und Lebensmittelsicherheit Niedersachsen

Birkenweg 1

26127 Oldenburg

Germany

Phone: +49 441570 26 1 55
Fax: +4944157026 107

Email: KirstinFeldhaus@laves.niedersachsen.de

Dr. Andrea Golombiewski

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 36 10

Fax: +49 188 84 12 29 55

Email: a.golombiewski@bvl.bund.de

Dr. Henny Gottmanns-Wittig

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 40

Fax: +49 18884 1229 55

51



Dr. Hajo Grundmann

National Institute for

Public Health & Environment
P.O.Box 1

3720 BA Bilthoven

The Netherlands

Phone: +31 302 74 42 39

Fax: +31 302 74 44 09

Email: Hajo.Grundmann@rivm.nl

Dr. Gesine Hahn

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 43

Fax: +49 188 84 12 29 55

Email: g.hahn@bvl.bund.de

Dr. Kirsten Heckenbach

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 23

Fax: +49 188 84 12 29 52

Email: k.heckenbach@bfr.bund.de

Torsten Herold

Federal Institute for Risk Assessment
Thielallee 88-92

14195 Berlin

Germany

Phone: +49 188 84 12 48 12

Fax: +49 188 84 12 47 41

Email: t.herold@bfr.bund.de

Dr. Hein Imberechts
CODA-CERVA

Groeselenberg 99

1180 Brussels

Belgium

Phone: +322 379 04 26

Fax: +3223790670

Email: HEIMB@VAR.FGOV.be

Prof. Dr. Mohamed Hafez

Freie Universitat Berlin

Institut f. Gefliigelkrankheiten
Koserstralie 21

14195 Berlin

Germany

Phone: +49 30 83 85 38 62

Fax: +49 30838558 24
Email: hafez@zedat.fu-berlin.de

Dr. Heidrun Hantel

IfTA

Institut fur Tierarzneimittel Berlin GmbH
Berliner Allee 317-321

13088 Berlin

Germany

Phone: +49 30 92 04 90 0

Fax: +49 3092 04 90 23

Email: IFTA-Tierarzneimittel-Berlin@t-online.de

Dr. Morten Helms

Dept. of Epidemiology research
Statens Serum Institut
Artillerivej 5

2300 Copenhagen 5

Denmark

Phone: +45 32 68 83 50

Fax:  +453268 3165

Email: mhe@ssi.dk

Dr. Helmut Hotzel
Bundesforschungsanstalt fir
Viruskrankheiten der Tiere
Bereich Jena

Naumburger Str. 96a

07743 Jena

Germany

Phone: +49 3641 80 44 62
Fax:  +49 3641 80 44 64
Email: h.hotzel@jena.bfav.de

Ms Rebecca Irwin

Health Canada

1 Stone Road West, Guelph

Ontario N1G 4Y2

Canada

Phone: +1 519 8 26 21 83

Fax: +15198262255

Email: Rebecca_lrwin@hc-sc.gc.ca

52



Dr. Martine Jouret

Federal Agency for the

Safety of the Food Chain
AFSCA

WTC Ill Bd Simon Bolivar, 30
1000 Brussels

Belgium

Phone: +32 22 08 38 87

Fax: +3222 08 38 66

Email: martine.jouret@afsca.be

Dr. Sabine Kalweit

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 33

Fax: +49 188 84 12 29 55

Email: s.kalweit@bvl.bund.de

Dr. Annemarie Kasbohrer

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 02

Fax: +49 188 84 12 29 52

Email: a.kaesbohrer@bfr.bund.de

Dr. Gernot Kempf

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 90

Fax: +49 188 84 12 29 55

Email: g.kempf@bvl.bund.de

Dr. Dieter Klarmann
Veterinarinstitut Oldenburg
LAVES

Philosophenweg 38

26121 Oldenburg
Germany

Phone: +49 441 97 13 820
Fax: +4944197 13 814
Email:
dieter.klarmann@Laves.Niedersachse
n.de

Dr. Dagmar Kaltenhauser

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 71

Fax: +49 188 84 12 29 55

Email: d.kaltenhaeuser@bvl.bund.de

Dr. Regine Kammerer
Bundesministerium fur Gesundheit
und Soziale Sicherung

Am Probsthof 78a

53121 Bonn

Germany

Phone: +49 18 88 4 41 32 54

Fax: +4918 884 414935

Email: regine.kaemmerer@bmgs.bund.de

Ms Eva Kaspar

Arndtstr. 19

10965 Berlin

Germany

Phone: +49 30 69 50 62 40
Fax:  +49 3069 50 62 41
Email: schikas@berlin.all.de

Dr. Ingo Klare

Robert Koch-Institut
Nordufer 20

13353 Berlin

Germany

Phone: +49 188 87 54 0
Fax:  +49 188 87 54 23 28
Email: klarei@rki.de

Dr. Sabine Klee

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 20 45

Fax: +4918884 1229 55

Email: s.klee@bvl.bund.de

53



Dr. Ludwig Klostermann
Bayer AG
BHC-AH-BPA-PIM
Building 4845

Mittelstral’e 11-13

51368 Leverkusen
Germany

Phone: +49 2173 38 38 61
Fax:  +492173 38 28 23
Email: ludwig.klostermann.lk@bayer-
ag.de

Dr. Karin Knappstein

Federal Dairy Research Centre
Institute for Hygiene and Food Safety
Hermann-Weigmann-Str. 1

24103 Kiel

Germany

Phone: +49 4307 82 86 30

Fax:  +49 4307 82 86 33

Email: knappstein@bafm.de

Mr Jan Koschorreck
Umweltbundesamt

Postfach 33 00 22

14191 Berlin

Germany

Phone: +49 30 89 03 31 22

Fax: +49 30 89 03 35 95
Email: jan.koschorreck@uba.de

Dr. Marita Langewische

Ministerium fur Umwelt und
Naturschutz,

Landwirtschaft und Verbraucherschutz
des Landes Nordrhein-Westfalen
Schwannstraflte 3

40476 Dusseldorf

Germany

Phone: +49 2361 53 21 27

Fax: +49 2361 53 22 27

Email: Marita.Langewische@kreis-
recklinahausen.de

Dr. Adewoye Lateef
Health Canada

14-11 Holland Avenue
Ottawa, ON

Canada

Phone: +1 613 9 41 92 37
Fax: +1613941 38 61

Dr. Katharina Kluge

Bundesministerium flir Verbraucherschutz,

Erndhrung und Landwirtschaft
Postfach 14 02 70

53107 Bonn

Germany

Phone: +49 228 529 43 54
Fax:  +49 228 529 49 46

Email: Katharina.Kluge@BMVEL.Bund.de

Dr. Josef Kofer

Amt der Steiermarkischen Landesregierung

FABC - Veterinarwesen
Zimmerplatzgasse 15

8010 Graz

Austria

Phone: +43 316 8 77 35 95
Fax: +43316877 3587
Email: fa8c@stmk.gv.at

Dr. Hilde Kruse

Norwegian Zoonosis Centre
National Veterinary Institute
P.O. Box 8156 Dep.

0033 Oslo

Norway

Phone: +47 23 21 64 80

Fax:  +47 232164 85

Email: Hilde.Kruse@vetinst.no

Mr Oliver Lindtner

Federal Institute for Risk Assessment
Altkircher Strale

14195 Berlin

Germany

Phone: +49 188 84 12 39 14

Fax: +49 188 84 12 47 41

Email: a.lindtner@bfr.bund.de

Mr David Lynch

Food Safety Authority of Ireland
Abbey Court, IWR Abbey St.
Dublin 1

Ireland

Phone: +353 18 17 13 18

Fax: +3531817 13 01
Email: dlynch@fsai.ie

54



Ms Petra Luber

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 1 88 84 12 21 07

Fax: +491 8884 12 29 51

Email: p.luber@bfr.bund.de

Dr. Udo Mallick

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 81

Fax: +49 188 84 12 29 55

Email: u.mallick@bvl.bund.de

Dr. Gerardo Manfreda
Bayer AG
Italy

Dr. Juditha Mayer

Bayerisches Staatsministerium fir
Umwelt,
Verbraucherschutz
Schellingstrale 155

80797 Munchen

Germany

Phone: +49 89 21 70 22 96

Fax: +4989 217027 81
Email:
juditha.mayer@stmgev.bayern.de

Dr. Anne Moérner

Bayer Health Care

Animal Health

The Torp

19792 Bro

Sweden

Phone: +46 8 58 24 31 50

Fax: +46 85824 33 12

Email: anne.moerner.am@bayer.se

Gesundheit u.

Dr. Burkhard Malorny

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 37

Fax: +49 188 84 1222 53

Email: b.malorny@bfr.bund.de

Prof. Dr. Rolf Mansfeld

Ludwig-Maximilians-Universitdt Minchen
Gynéakologische u. Ambulatonische Tierklinik

Kdniginstralle 12

80539 Minchen

Germany

Phone: +49 89 21 80 26 18
Fax:  +49 892180 31 27
Email:

Rolf.Mansfeld@gyn.vetmed.uni-muenchen.de

Dr. Ulrich Methner
Bundesforschungsanstalt fir
Viruskrankheiten der Tiere
Bereich Jena

Naumburger Str. 96a

07743 Jena

Germany

Phone: +49 3641 80 42 67

Fax:  +49 3641804228

Email: u.methner@jena.BFAV.de

Dr. Angelika Miko

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 01

Fax: +49 188 84 1222 53

Email: a.miko@bfr.bund.de

Dr. Harald Miickter
Walther-Strau3-Institut
NuRbaumstr. 26

80336 Minchen

Germany

Phone: +49 89 51 60 72 11
Fax: +4989 51607207

Email: mueckter@lrz.uni-muenchen.de

55



Ms Monika Miiller

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 05

Fax:  +49 188 84 12 29 51

Email: m.mueller@bfr.bund.de

Dr. Chris Pellicaan
Faculty of veterinary
Pharmacy

Yale Laan 6

3584 LM Utrecht

The Netherlands

Phone: +31 30 2 53 20 66
Fax: +3130253 2065
Email: pellicaan@vet.uu.nl

Medicine,

Dr. Daniela Pietsch

Sachsisches Staatsministerium  flr
Soziales

Postfach 100941

01076 Dresden

Germany

Phone: +49 351 5 64 57 47

Fax: +49 351 564 57 70

Email:
daniela.pietsch@sms.sachsen.de

Ms Josa PreuB

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 27 18

Fax: +49 188 84 12 29 55

Email: j.preuss@bvl.bund.de

Dr. Erika Rosick

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 20 43

Fax: +49 188 84 12 29 55

Email: e.roesick@bvl.bund.de

Dr. Riidiger Pankow

Vétoquinol Gmbh

ParkstralRe 10

88212 Ravensburg

Germany

Phone: +49 751 3 59 53 41

Fax:  +49 751 3 59 38 41

Email: ruediger.pankow@vetoquinol.de

Dr. Vincent Perreten

Institute of Veterinary Bacteriology
University of Berne

Langass-Str. 122

3001 Berne

Switzerland

Phone: +41 31 6 31 24 35

Fax:  +41316317?

Email: vincent.perreten@vbi.unibe.ch

Dr. Petra Preikschat

Bayerisches Landesamt fur

Gesundheit u. Lebensmittelsicherheit
Eggenreuther Weg 43

91058 Erlangen

Germany

Phone: +49 9131 76 41 63

Fax: +49913176 4202

Email: petra.preikschat@LGL.Bayern.de

Ms Inke Reimer

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 16 13

Fax: +4918884 1229 55

Email: i.reimer@bvl.bund.de

Dr. Uwe Résler

Universitat Leipzig

Institut fur Tierhygiene und

offentl. Veterinarwesen

Untere Eichstadtstralle 4

04299 Leipzig

Germany

Phone: +49 341 973 81 53

Fax: +493419738198

Email: roesler@vetmed.uni-leipzig.de

56



Dr. Barbara Rostel

Federal Institute for Risk Assessment
Thielallee 88-92

14195 Berlin

Germany

Phone: + 491 88 84 12 32 55

Fax: +49 1 88 84 12 47 41

Email: b.roestel@bfr.bund.de

Dr. Pascal Sanders
AFSSA-LERMVO

La hauté Marche-Javené

France

Phone: +3329994 78 78

Fax: +3329994 7899

Email: p.sanders@fougeres.afssa.fr

Dr. Stefan Scheid

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 20 41

Fax: +49 188 84 12 29 55

Email: s.scheid@bvl.bund.de

Dr. Thomas Schwartz
Forschungszentrum Karlsruhe GmbH
ITC-WTG, Abt. Umweltmikrobiologie
Hermann-von-Helmholtz-Platz 1
76344 Eggenstein-Leopoldshafen
Germany

Phone: +49 7247 82 68 02

Fax:  +49 7247 82 68 58

Email: Thomas.Schwartz@itc-
wgt.fzk.de

Mr Jacob Simonsen

Dept. of Epidemiology research
Statens Serum Institut
Artillerivej 5

2300 Copenhagen 5

Denmark

Phone: +45 32 68 83 51

Fax: +453268 3165

Email: cob@ssi.dk

Dr. Claude Saegerman

Federal Agency for the Safety

of the Food Chain

Administration of Control Policy
Secretariat of the scientific committee
WTC Ill Bd Simon Bolivar, 30

1000 Brussels

Belgium

Phone: +32 2 208 38 45

Fax: +322208 38 66

Email: claude.saegerman@afsea.be

Dr. Angelika Schadewinkel-Scherkl
Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 27 41

Fax:  +49 188 84 12 29 55

Ms Kathrin Scherer

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 07

Fax: +49 188 84 12 29 51

Email: k.scherer@bfr.bund.de

Dr. Gabriele Schweyen

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 27 12

Fax: +49 188 84 1229 55

Email: g.schweyen@bvl.bund.de

Dr. Emma Snary

Veterinary Laboratories Agency

New Haw

Addlestone; Surre 4

United Kingdom

Phone: +44 1932 35 73 17

Fax: +44 19323574 45

Email: e.l.snary@vla.defra.gst.gov.uk

S57



Dr. Markus Spolders

Institut fir Tiererndhrung

FAL Braunschweig

Bundesallee 50

38116 Braunschweig

Germany

Phone: +49 531 5 96 31 39

Fax: +49531596 3199
Email: markus.spolders@fal.de

Dr. Hartmut Steinriick

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 22 90

Fax: +49 188 84 12 20 00

Email: h.steinrueck@bfr.bund.de

Dr. Stephan Steuber

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 31

Fax: +49 188 84 12 29 55

Email: s.steuber@bvl.bund.de

Prof. Dr. Achim Strey

IfTA

Institut fir Tierarzneimittel Berlin
GmbH

Berliner Allee 317-321

13088 Berlin

Germany

Phone: +49 30 92 04 90 0

Fax: +49 30 92 04 90 23

Email: IFTA-Tierarzneimittel-
Berlin@t-online.de

Dr. Gertraud Suhren

Federal Dairy Research Centre
Institute for Hygiene and Food Safety
Hermann-Weigmann-Str. 1

24103 Kiel

Germany

Phone: +49 431 6 09 24 12

Fax: +494316 092308

Email: suhren@bafm.de

Dr. Elisabeth Stangl

Fort Dodge Veterinar GmbH
Adenauerstr. 20

52146 Wdrselen

Germany

Phone: +49 2405 45 42 16
Fax:  +49 2405 45 44 61
Email: aissav@wyeth.com

Dr. Michael Stegemann
Pfizer Limited

Ramsgate Road, Sandwich
Kent, CTI3 9NS

United Kingdom

Phone: +44 1304 64 60 1
Fax:  +44 1304 65 62 57
Email:

Michael_Stegemann@Sandwich.Pfizer.com

Dr. Maurizio Stonfer
Bayer AG
Italy

Dr. Birgit Strommenger
Robert Koch-Institut

Nordufer 20

13353 Berlin

Germany

Phone: +49 188 87 54 0

Fax:  +49 188 87 54 23 28
Email: strommengerb@rki.de

Dr. Regine Szewzyk
Umweltbundesamt
Postfach 33 00 22

14191 Berlin

Germany

Phone: +49 30 89 03 12 58
Fax: +4903 8903 18 30

Email: regine.szewzyk@uba.de

58



Mr Christopher Teale

Veterinary Laboratories Agency

VLA Shrewsbury, Kendal Road
Harlescott, Shrewsbury,

Shropshire, SY1 4HD

United Kingdom

Phone: +44 17 43 46 76 21

Fax: +44 1743441060

Email: c.teale@vla.defra.gse.gov.uk

Ms Elisabeth Thumm
Umweltbundesamt

Seecktstralle 6-10

13581 Berlin

Germany

Phone: +49 30 89 03 32 37

Fax: +49 30 89 03 32 32
Email: elisabeth.thumm@uba.de

Dr. Hans Trolldenier
Eibenweg 42

12487 Berlin

Germany

Phone: +49 30 6 36 40 91

Dr. Henk van der Zee

Food and Product Safety Authority
PO-Box 202

7200 AE Zutphen

The Netherlands

Phone: +32 575 58 81 43

Fax: +32 57558 82 00

Email: henk.van.der.zee@kvw.nl

Ms Petra Vogt

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 1221 75

Fax:  +49 188 84 12 29 51

Email: p.vogt@bfr.bund.de

Ms Valérie Thomas

Intervet Innovation GmbH

Zur Propster

55270 Schwabenheim

Germany

Phone: +49 6130 94 82 14

Fax: +49613094 8513

Email: valerie.thomas@intervet.com

Dr. Cristina Tirado
Food Safety Unit
WHO Regional Office for Europe -

European Centre for Environment and Health

via Francesco Crispi 10
00187 Rome

Italy

Phone: +39 06 48 77 2 35
Fax: +390648 77599
Email: KBR@who.it

Dr. Barbara Urban

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 23 80

Fax: +49 188 84 12 29 55

Email: b.urban@bvl.bund.de

Ms Anja Vespermann

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone:

Fax:

Email: a.vespermann@bfr.bund.de

Ms Carola Wagner

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone:

Fax:

Email: c.wagner@bfr.bund.de

59



Dr. Christiane Werckenthin
Institut fur Mikrobiologie,
Tierarztliche Fakultat,

LMU Minchen
Veterinarstralle 13

80539 Miinchen

Germany

Phone: +49 89 2180 25 96
Fax: +49 89 21 80 5904
Email: werckenthin@Imu.de

Mr Bjorn-Martin Werth

Federal Institute for Risk Assessment
Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 21 72

Fax:  +49 188 84 12 29 51

Email: b.werth@bfr.bund.de

Dr. Rainer Ziegenhagen

Federal Institute for Risk Assessment
Thielallee 88-92

14195 Berlin

Germany

Phone: +49 188 84 12 32 28

Email: r.ziegenhagen@pbfr.bund.de

Dr. Guido Werner

Robert Koch-Institut
Nordufer 20

13353 Berlin

Germany

Phone: +49 188 87 54 0
Fax:  +49 188 87 54 23 28
Email: wernerg@rki.de

Dr. Barbara Wiegner-Hussels

Federal Office of Consumer Protection
and Food Safety

Diedersdorfer Weg 1

12277 Berlin

Germany

Phone: +49 188 84 12 20 39

Fax: +49 188 84 12 29 55

Email: b.wiegner-hussels@bfr.bund.de

Ms Allin Winter

TREK Diagnostic Systems LTD
Imberhorne Lane

East Grinstead

West Sussex, RHI9 I1QS

United Kingdom

Phone: +44 13 42 33 45 01
Fax: +44 1342 31 86 66
Email: allin@trekds.co.uk

60



	Organizer
	Bundesinstitut für Risikobewertung (BfR)
	Towards a Risk Analysis of Antibiotic Resistance
	9-11 November 2003, Berlin
	General information for participants
	Conference 	Bundesinstitut für Risikobewertung
	Location	Martin-Lerche-Hörsaal
	Diedersdorfer Weg 1
	Programme
	Sunday 9th November 2003
	Monday 10th November 2003
	
	
	
	
	
	
	Kåre Mølbak
	Fernando Baquero
	Tom Shryock
	Frank Aarestrup
	Dik Mevius
	Klaus Huppertz
	Richard Wise







	Tuesday 11th November 2003
	Towards a rational risk analysis of antimicrobial resistance�David Vose �Risk Media Ltd (Les Leches/France)

	Session I: Hazard Identification �Chair: JohnThrelfall, Stefan Schwarz
	Spread of antibiotic resistance determinants�Patrice Courvalin �Unité des Agents Antibactériens, Institut Pasteur (Paris/France)
	Molecular typing of antibiotic resistant pathogens�Trudy M. Wassenaar1, M. Wittwer2, A. Ridley3�1 Molecular Microbiology and Genomics Consultants (Zotzenheim/Germany)�2 Bundesamt für Veterinärwesen (Bern/Switzerland)�3 Veterinary Laboratory Agency (Weybr

	Session II: Hazard Characterization �Chair: Linda Tollefson, Helmuth Tschäpe
	Veterinary use of antimicrobials and emergence of resistance in zoonotic and sentinel bacteria in EU countries.�Robin Bywater, �Bywater Consultancy (Shropshire/England)
	Spread of resistant bacteria and resistance genes from animals to humans�Kåre Mølbak�Department of Epidemiology, Statens Serum Institut (Copenhagen/Denmark)
	Hazard characterization in practice. Examples from human medicine�Uwe Frank�Freiburg University Hospital (Freiburg/Germany)
	Examples of contemporary problems (1)
	Origins and consequences of antimicrobial-resistant nontyphoidal�Samonella: implications for the use of fluoroquinolones in food animals�Fred Angulo, R. Tauxe, M. Cohen �Foodborne and Diarrheal Diseases Branch; Centers for Disease Control and Prevention
	Examples of contemporary problems (2)
	Glycopeptide resistant Staphylococcus�Wolfgang Witte�Robert Koch Institute (Wernigerode/Germany)
	
	
	
	References





	Session III: Exposure Assessment �Chair: Fred Angulo, Fernando Baquero
	Consumption of antimicrobial agents in the EU �Thomas R. Shryock �International Federation of Animal Health in Europe (Brussels/Belgium)
	
	
	
	References




	Monitoring antimicrobial resistance – Principles and limitations�Frank Møller Aarestrup �Danish Veterinary Institute (Copenhagen/Denmark)
	Presentations from monitoring programmes and their consequences, USA�Paula J. Fedorka-Cray�USDA-ARS-Antimicrobial Resistance Research Unit (Athens/USA)
	Presentations from monitoring programmes and their consequences EU�Dik Mevius�Central Institute for Animal disease Control (Lelystad/Netherlands)
	Short presentation on the situation in Germany: Humans�Klaus Huppertz, B. Wiedemann and the GENARS-group (Bonn/Germany)
	Short presentation on the situation in Germany: Animals (1)
	Resistance of Salmonella isolates in Germany�Andreas Schroeter, C. Dorn�Federal Institute for Risk Assessment (Berlin/Germany)
	Short presentation on the situation in Germany: Animals (2)
	Antimicrobial resistance in Campylobacter€spp. in animals: situation in Germany�Edda Bartelt, Petra Luber, Petra Vogt, Lutz Beckmann, Günter Klein
	Federal Institute for Risk Assessment (Berlin/Germany)
	Short presentation on the situation in Germany: Animals (3)
	Endangering potential by antibiotic resistant commensals like enterococci�Lüppo Ellerbroek, K. Mac, J. Peters, L. Hultquist and H. Wichmann-Schauer�Federal Institute for Risk Assessment (Berlin/Germany)
	Short presentations on the situation in Germany: Animals (4)
	Antibiotic resistance monitoring in veterinary pathogens from sick food-producing animals: the German national program�Jürgen Wallmann�Federal Office of Consumer Protection and Food Safety (Berlin/Germany)

	Session IV: Risk Characterization - Food and Public Health Aspects �Chair: Henrik Wegener, Wolfgang Witte
	What do we know: Reports on conclusions and activities of previous expert groups (1)
	Microbial Threat – The Copenhagen Recommendations-Initiative of the EU�Niels Frimodt-Møller �National Center for Antimicrobials and Infection Control, Statens Serum Institut (Copenhagen/Denmark)

	What do we know: Reports on Conclusions and Activities of Previous Expert Groups (2)
	Reinhard Fries �Institut für Fleischhygiene und Tecnologie, Free University (Berlin/Germany)
	What do we know: Reports on Conclusions and Activities of Previous Expert Groups (3)
	Activities of the Codex Alimentarius Commission related to antibiotic resistance�Selma H. Doyran �Joint FAO/WHO Food Standards Programme (Rome/Italy)
	What do we know: Reports on conclusions and activities of previous expert groups(4)
	World Organization for Animal Health (OIE)�Patrick Dehaumont �OIE Collaborating Center on Veterinary Medicines (Fougères/France)
	What do we know: Reports on conclusions and activities of previous expert groups (5)
	Antimicrobial resistance due to non-human antimicrobial usage�H. Peter Braam �World Health Organization (Geneva/Switzerland)

	Session V:	Management options and measures - What can be done?
	Chair: Christian Grugel, Andreas Hensel
	Management Options to Minimize and Control Antimicrobial Resistance�The U.S. Food and Drug Administration Position�Linda Tollefson �Deputy Director, Center for Veterinary Medicine, FDA (Rockville/USA)

	Working Groups on Session I to IV under Chairmen leaderships
	List of Participants�Invited Experts:
	Participants:


