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CHALLENGE FOR EUROPE

June 2008 : The Council adopted conclusions on
AMR

= Commission and Member states are called :
to act in the area of H.A.I

to monitor and control AMR in humans and
animals/food

to promote prudent use of antimicrobials
to apply risk management strategies

AMR is indicated as a priority for the current and next
presidencies



CURRENT SITUATION

The results produced by the surveillance networks d emonstrated the continously
increasing level of resistance. The situation is so me member states has now to be
considered as critical with the emergence of "toto resistant" pathogens. Because
of the circulation of patients, animals (including pets) and food of animal origin,
the control of the AMR is very important. An actual ization of knowledges is
needed for proposing a more efficient strategy

Taking into account the increasing number of EU cit  izens with a reduced
immunity and the increasing number of opportunistic infections linked to
environmental bacteria (including from animal food origin), it is crucial to
evidence the eventual link with the environment and conditions favouring
transfer of AMR, especially in the environment, for  being able to set adequate
preventive maesures

The uses of antibiotics and biocides is still incre asing and the panel of devices
treated with or incorporating antimicrobial substan ces is continuously broader.
Taking into account the " hygiene " hypothesis, the increasing incidence of allergy
and opportunistic infections, the question of the a ntimicrobial products role in the
slele_gti(én of intrinsically or with acquired factors  resistant bacteria needs to be
clarified.



PRODUCTION OF NUMEROUS
REPORTS

FAO/OIE/WHO meetings on non human antimicrobial usa ge and
antimicrobial resistance :

Geneva 2003, Oslo 2004, Camberra 2005

WHO : Critically important antimicrobials for Human Medicina
Copenhagen 2007, Rome 2007

CODEX : Antimicrobial resistance
Seoul 2007, 2008

DG Sanco - SCENIHR : Assessment of the antiobic resis tance effects of
Biocides 2009

- SCENIHR-SCHER Triclosan 2010

Inter Agencies and Committees : ECDC, EFSSA, EMEA, SCENIHR

Joint report on antimicrobial resistance focussed o n zoonotic
infections 2010



FIRST PROBLEM : GLOSSARY

Antimicrobial : a chemical substance which, at low concentrations, exerts an action against microbial
and exhibits selective toxicity towards them

Antiseptic : product-exluding antibiotics — that is used to bring about antisepsis (CEN/TC 216)

Antisepsis : application of an antiseptic on living  tissues causing an action on the structure or
metabolism of micro-organisms to a level judged to  be appropriate to prevent and/or limit and/or
treat an infection of those tissues (CEN/TC 216)

Chemical disinfection : the reduction of the number  of micro-organisms in or on an inanimate matrix
or intact skin, achieved by the irreversible action  of a product on their structure or metabolism, to a
level judged to be appropriate for a defined purpos e (CEN/TC 216)

Resistance : the capacity of an organism or a tissu e to withstand the effects of a harmful
environmental agent

Surface disinfection : chemical disinfection of as olid surface, excluding those of a certain medical a nd
veterinary instruments by the application of a prod  uct (CEN/TC 216)

Therapeutic use : use of antimicrobials to treatin  dividual humans or animals (or groups of animals)
suffering from a bacterial infection



ESTIMATE OF AMOUNTS OF
ANTIMICROBIAL USED

ANTIBIOTICS : some data avaliable

DISINFECTANTS : no public data !



4 - Estimate of amounts of antibacterials used"
Table 1. Overall national sales, in tons of active substance, of various classes of veterinary antibacterial agents in 9 European countries. Data were retrieved from the latest
report from the various national surveillance programs (REF).

The

Switzer- Nether- United
Finland France Denmark Sweden land lands  Kingdom
Drug classes (ATCvet groups* )/Year reported 2006 2007 20074, 2007 2007 2005 2007
Tetracyclines (QI01A;QJ51A) 1.32 680.60 38.25 1.85 17.40 307.00 174.00
Amphenicols (QJ01B;QJ51B) . 6.18 0.47 - 0.20 - -

B-lactams (QJ0O1C;QJ51C;QJ01DB, DC, DD, 121.72
DE;QJ51D) 8.86 36.32 199.20 2.86 9.46 12.90 54.00 66.00
B-lactams, penicillins (QJOIC;QJ51C) 7.86 112.47 35.66 - 2.86 8.51 12.40 - 60.00
Cephalosporins (0J01DB,DC,DD; DE:QJ51D) 1.00 9.23 0.66 - N 0.95 0.50 - 6.00
Sulfonamides and Trimethoprim (QJ01E) 2.95 257.81 14.65 97.5 1.64 2.87 29.40 93.00 73.00
Sulfonamides (QJOIEQ) - 224.29 - 97.50 0.02 0.27 29.40 E -
Combination of Sulfonamides+ Trimethoprim (QJO1EW) - 33.52 14.65 - 162 2.60 - 93.00 73.00
Macrolides and Lincosamides (QJO1F;QJ51F) 0.62 16.53 64.70 0.02 1.52 3.70 29.00 33.00
Macrolides (QJOIFA; QJ51FA) - 94.88 16.53 52.60 N - 3.70 29.00 33.00
Lincosamides (QJO1FF; QJ51FF) - - 11 0.02 - - - -
Aminoglycosides (QJ01G;QJ51G)** 0.23 74.82 8.1 36.3 0.17 0.718 3.80 11.00 20.00
Quinolones (QJO1M) 0.08 19.81 0.38 3.70 0.03 0.18 0.400 8.00 2.00
Fluoroquinolones (QJ0IMA) - 4.69 0.05 - 0.03 0.18 0.4 - 2.00
Other quinolones (QJ0IMB) - 15.12 0.33 - - - - - -
Combination of antibacterials (QJOIR;QJ5IR) - - - 1.265 E - - -
Others*** 0.07 93.04 1.77 28.20 0.20 0.51 420 6.00 14.00
Total use (tons) 14 1,349 123 784 6 17 72 508 382

- Not given L T 4
N: Not used

*Substances or combination of substances belongmg tq QAO?A (lmestmal antiinfectives), QGO1A (Gynecological antiinfectives) and/or QJ0IR and QJ51R (Combinations) may be included in
the various relevant drug classes. **Finland has also mcfluded QJOIR (peiymyxms) in this group. *** Included drug classes may vary from country to country

It should be notified that description of the inclusion criteria of veterinary antimicrobial agents in the surveillance programs are inadequately described or are lacking for several of the
countries. Therefore, it is not possible to check whether the reported data includes the same/all relevant ATCvet groups for all the nine countries.



THE NEED TO CONSIDER CRITICALLY
IMPORTANT ANTIMICROBIAL GROUPS

QUINOLONES

3rd + 4th. Generation CEPHALOSPORINS

MACROLIDES

+ Carbapenems, Glycopeptides, Lipopeptides,
Oxazolidinones, Streptogramins, Tetracyclines



THE CONTINUOUS INCREASING
A.M.R

NDMR1

Carbapenemases

E. coli 0104

..... and many others !!




FACTORS FOR INCREASING AMR

1.

Bacteria, linked or not to zoonotic and human inf  ections, as source
of antimicrobial resistance (AMR) mechanisms and di ssemination
vector ; genetic mobile elements and horizontal dis semination of
resistance (detection, diagnostic, risk assessment)

Specific environments favouring bacterial gene ex change from
pathogenic microorganisms to environmental and oppo rtunistic ones
; link between bacterial species and genetic elemen ts or resistance
mechanisms favouring acquisition of additional resi  itance leading to
the emergence of MDR or XDR phenotypes (identificat ion, risk
assessment)

Antimicrobial compounds (including antibiotics, d  isinfectants...etc)
as selector of resistance genes, resistant bacteria or dissemination
vectors ; these compounds are now widely used for f ood production
and consumer usages (like surfaces, clothes, tools and furnitures,
etc....) (identification, risk assessment)



THE DIVERSITY OF AMR
MECHANISMS

MEMBRANE PERMEABILITY
EFFLUX PUMPS — PORINS
= MECHANICAL BARRIER

BACTERIAL METABOLISM
= ENZYMATIC BARRIER
Producing detoxifying enzymes

= TARGET PROTECTION BARRIER

mutation or expression of a molecule that
iImpairs target recognition
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DISSEMINATION / EXPOSURE

The dissemination of AMR is a key contributor to
the widespread emergence of problems

Dissemination/transmission of specific resistance

mechanism inside the same bacteria, and

dissemination to other species (eg. via genetic mob ile

elements)

External factors - promoting the selections of
resistant bacteria

- maintaining the presence of
genetic elements

- favouring the expression of
specific complexes via
external selection pressure



ANTIMICROBIAL AGENTS/CROSS
RESISTANCE

POLYSELECTIVE RESPONSE
eg. Efflux pumps

MOBILE ELEMENTS WITH VARIOUS
RESISTANCE GENES (MDR or XDR)






RESISTANCE TO BIOCIDES
MANY SCIENTIFIC PAPERS (see SCENIHR)

SILVER & GRAM — Bacteria

IN VITRO with many biocides
IN PRATICES ??
- TRICLOSAN
- QUATERNARY AMMONIUM COMPOUNDS
- BIGUANIDES
- PHENOLICS
- MUPUROCIN



MULTI-DRUG RESISTANT BACTERIA

Enterobacteriaceae and Acr AB-Tol C
efflux pump

SmeDet efflux
pump (triclosan)

Mar, Sox Rs and
OXYR

Ex. E. coli 0157 with high level of resistance to
triclosan

Pseudomonas and Q.A.C



RELATIONSHIP BETWEEN BIOCIDE
RESISTANCE AND ANTIBIOTIC RESISTANCE

In laboratory experiments, emerging resistance to a ntibiotics following biocide
exposure has been described and generally followed 5 main principles :

1. Cross-resistance : selection for genes encoding resistance to both the biocidal
substance and one or more therapeutic antibiotic cl asses. The term "cross-
resistant " is used to denote a strain possessing a resistance mechanism that
enables it to survive the effects of several antimi  crobial molecules

2. Change in the physiological response of the bact erium following biocide
exposure, resulting in a decrease in susceptibility  to both biocidal substance
and antibiotics

3. Co-resistance : selection for clones or mobile e lements also carrying
antimicrobial resistance. Co-resistance refers to g enetic determinants
conferring resistance present on the same extrachro mosomal element,
transferred and expressed jointly in a new bacteria | host.

4. Indirect selection for bacterial sub-population  biocide exposure resulting in a
decrease in susceptiblity to both biocidal substanc e and antibiotics

5. Enhanced DNA repair e.g. by activating a SOS res ponse in bacteria.



EXEMPLES

On the same genetic unit : genes encoding for
efflux pump and specific AMR genes

Aarestrup et al., 2007
Aarnisalo et al., 2003

Simultaneous resistance to QAC and Antibiotics
Carson et al., 2008

Higher MIC of QAC in Clinical E. coli isolates on
antibiotic susceptibilities

Buffet-Bataillon et al., 2011






GAPS IN SCIENTIFIC KNOWLEDGE
AND RESEARCH NEEDS

Environmental studies focussing on the identificati  on
and characterisation of resistance and cross-

resistance to antibiotics following use and misuse of
biocides

In vitro studies demonstrate that some biocides use d

at sub-lethal concentrations trigger the emergence of
antibiotic resistance and/or select bacteria resist antto
antibiotics. Despite this mechanistic evidence from in
vitro data, epidemiological data indicating public

health relevance are lacking.

Exposure of bacteria to biocides and/or their
metabolites in various matrices could not be assess ed
due to lack of information on production and use
volumes : lack of mechanistic studies at a small sc ale.






