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Antibiotici: Passato e Presente

» L’uso degli antibiotici ha svolto un ruolo decisivo
negli ultimi 70 anni, nel campo umano ed in quello
animale

* Ruolo decisivo nella salvaguardia e nello sviluppo
delle Produzioni Animali

* Ruolo chiave nell’assicurare fonte proteica di
origine animale salubre ed a costi sostenibili

* Oggqi, il problema della resistenza agli antibiotici
costituisce un problema emergente di Sanita
Pubblica (WHO, EU, FDA) e di SPV (OIE)

A. Battisti, 2005 g




Il “problema” Resistenza agli
antibiotici
* E’ un fenomeno noto ed in
continua crescita da almeno
40 anni (dall’’invenzione”
degli antimicrobici...)

e E’ una priorita di Sanita

Pubblica globale da almeno e

15 anni... (The Microbial . Mic
Threat, The Copenhagen
Recommendations, EU 1998)

E’ una priorita della Commissione Europea,
(Direttorato Salute e Protezione del Consumatore)
da almeno 10 anni

OPINION OF THE

SCIENTIFIC STEERING COMDMITTEE
ON

ANTIMICROBIAL RESISTANCE

28 May 1999 %




Il “monitoraggio”
dell’antibioticoresistenza

E’ una priorita di Sanita Pubblica (Umana e
Veterinaria) della Comunita Europea da almeno 7
anni

Dir. 99/2003 (recepita con DLvo 191/2006 in Italia)

L’antibioticoresistenza € considerata “zoonosi
trasversale”

Obbligatorio per i MS il monitoraggio ¢ il reporting
dell’AR negli agenti zoonosici (Salmonella,
Campylobacter), fortemente raccomandato il
monitoraggio degli indicatori (E. coli, Enterococci) nelle

specie zootecniche

La sorveglianza (RMOs?)
dell’ antibioticoresistenza

E’ una opportunita per la Sanita Pubblica
Veterinaria negli ultimi 7 anni:

Reg. 2160/2003 (Controllo e riduzione agenti zoonosici nella
produzioni primarie: per ora obbligatorio per Salmonella, nelle filiere
avicole (e suine?)

Le Dec Comm relative prevedono la produzione di dati di AR sugli
isolati di Salmonella e Campylobacter

Reg. 1177/2006 (Control methods in poultry)
Article 2
Use of antimicrobials
1. Antimicrobials shall not be used as a specific method to control

salmonella in poultry
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zoonotic infections’
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E’ una Priorita di Sanita Animale

O R
\ Antimicrobial resistance:

I 108 FTPRENN SRR SRS RO <)o 15ible and prudent use of antimicrobial
CUTIITE R PR LS EPT  agents in veterinary medicine

A Frankdin ®, R, Gupta *. 17, Nic
E.L Thealtall ™ 0. Vosa

J. Acar

2003 i




Food and Agriculture

Organization of the United ‘Waorld Health Organization World Organisation for
Nations

Animal Healih

Joint FAO/WHO/OIE Expert Meeting on Critically
Important Antimicrobials

Report of the FAO/WHO/OIE Expert meating
FAD, Rome, ltaly
26-30 November 2007

E’ una priorita anche per le Animal Health Industries:
Conservare l'efficacia terapeutica delle molecole registrate
per la terapia veterinaria, che si configurano anche come
“CIA, HIA, IA”, poiché usati anche in terapia umana:

non ci sono vantaggi economici per l'industria riguardo qgli
investimenti nel settore della ricerca! @5

E’ una Priorita nel settore delle Produzioni,
del Commercio e del Consumo degli
alimenti

codex alimentarius commission -
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\

X OF THE UNITED NATIONS ORGANIZATION !:w‘
——
JOINT OFFICE: Viale delle Terme di Carncalla 00153 ROME Tel: 39 06 57051 www.eodexalimentarius net Email: codex @ fae.org Facsimile: 30 06 5705 4503
Agenda Item 1 CX/AMR 08/2/1
August 2008

JOINT FAO/WHO FOOD STANDARDS PROGRAMME

AD HOC CODEX INTERGOVERNMENTAL TASK FORCE
ON ANTIMICROBIAL RESISTANCE

Second Session
Seoul, Republic of Korea, 20-24 October 2008
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WHO-FAO TF AMR

Mandato: produrre linee —guida per i Paesi Membri (WHO e
anche WTO!) “on antimicrobial resistance arising from non-
human antimicrobial use..."

I documenti prodotti per i processi decisionali riguardano:
Risk Profiling

Risk Assessment

Risk Management: proposta di varie RMOs

Questi includono anche linee guida circa il monitoraggio e la

sorveglianza sull’uso degli antibiotici nel sistema (agro)-

zootecnico.




Uso degli di antimicrobici in
Medicina Veterinaria
Antimicrobici utilizzati per TRE scopi:

* Profilassi (metafilassi)

» Terapia

« Growth promoters (digestive enhancers):
Uso bandito dalla EU dal 2000 (2006)
Residui di antibiotici eliminati con le deiezioni

nelambiente

Per ognuno, la P selettiva sull’ecosistema
(intestino, ambiente) fa emergere Resistenze

A. Battisti, 2005

@5

Trends in tylosin use for growth promotion and erythromycin
resistance among Enterococcus faecalis isolated from pigs at

slaughter from 1995 to 2001 (WHO 2003; Aarestrup et al. 2001).
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Problematiche derivanti dall’'uso
di antimicrobici in Veterinaria?

* Agenti patogeni R, provocano costi aggiuntivi per 4-5 milioni
$ I'anno in USA, soltanto nel’'uomo

» problemi analoghi in Medicina Veterinaria

* Aumento di morbilita, mortalita, costi associati a malattia

» Spesso usati come profilassi, metafilassi, terapia, con
somministrazioni non individuali, di massa

* “Non devono mai essere usati per compensare o mascherare
cattivo management in allevamento o cattive pratiche
veterinarie”

* (Dalinee guida su prudent use WVA/IFAP/COMISA, 1999)
http://www.poultry-health.com/library/antimicrobials/wvacoifa.htm

A. Battisti, 2005 @5

Costi annuali malattie da AMR-
Special Issue bacteria in USA:

4-5 M USD I’anno
Economic Impact of Antimicrobial Resistance

John E. McGowan, Jr
Emory University Sebool of Medicine, Atlanta. Georgia. USA

Cne reason 3ntmicrog a-drug res stance is of concem s its economiz Impact on physicians. patents
health-care adminisirators, phamaceutcal preducers, 3nd the public. Measuremen: of cost and ecenemic
meact of progrEams 1o minimze antmcrobialdug resistance iz mprecise and incomplete. Swdies 0
describe and svaluae the problem will nave to empley new metrods and be of 2rge se32 to croduce
nfzematien that s broadly applicanie

One reason antimicrobial-drug resistance has recently  Tamie 1. Sarspactives of sconomic Impact of anumicrooial-crig
become a concern i€ its economie impact, The Institute of  resstarcet
Medicine estimates the annual cost of infections eaused by
antibiotic-resistant bacteria to be TS84 o 5 million <10
However, methods for measwring economic impaet of
resistance are in their infancy, and the studies leave many istn
questions unanswered (2. In this review. | eXamine  puio  Indiiduad  Hoolth Shert  Heolth  Treatment
perspectives from which : impact of resistance is ) . ) .
important, assess available data abeut economic metheds ~ Frovider  Coreguoup Lower  Short  Profit  Cost
uzed for evaluating economic offect, and suggest issues st contain-

Foous  Outcoms  Time  Motivation srmnch

Phrsicion  Indradus]l  Hoslth  Short Profes. Troatmont
siomal -

important for these assessments. as well as approaches for Industey Clionts Sales  Shert. Profit N‘:,:“,Lluﬁ
further study. ’ |--\e=‘ viable
) o ) . ddd drugs
Economic Impact: lefmng Viewpoints . Public  Popalation  Health Leng  Sociol  Lower
Several viewpoints toward antimicrobial-dr ug resistanes . ol chanoe of
and its impact include those of physicians, patients, health- rosistance
care businesses, the drug industry, and the public Table 10, sCordell BL. Solomon SL. Seolt kD, Metowan JE Jr. unpub, dato.




WAVA/Comisa/IFAP Basic Principles hitpe/fwww. poulry-health. com/library/antimicrobials/wvacoifa.him)

WVA FIPA/IFAP COMISA

representing representing representing the
VETERINARIANS FARMERS ANIMAL HEALTH INDUSTRY

Prudent Use of Antibiotics:
Global Basic Principles

This paper presents a set of prineiples governing the prudent nse of antibiotics in animals. elaborated
jomntly by the mternational rep ive orgamisations of veterinarians, farmers, and the phammaceutical
ndustry. It may form the backbone of and/or gmide in the elaboration of more specific guidelines.

Total amount of antibiotics used in Europe
(IFAH, 2003)

1997 1999

Total amount: 12752 tons Total amount: 13216 tons

@ Human Therapy
® Animal Therapy
O Growth promoters

@ Human Therapy
® Animal Therapy
O Growth promoters

A. Battisti, 2005

Stime riportate nel booklet WHO 2011: nel 2010 nel mondo “

Meta degli AM utilizzati nel settore agro-zootecnico (page 8, Ch. 1.)




AR: quali strumenti per contrastarla?

* Nei decenni scorsi, aumento delle conoscenze di
fisiologia dei batteri con sviluppo di AM “ad hoc”
Lo sviluppo di un AM puo richiedere fino a

400 milioni $ e dieci anni di ricerche

» Dall'avvento dei Fluorochinolonici, non sono stati
piu scoperti nuovi “target sites” né nuove classi di
AB, (Industria investe meno in ricerca)

* Nuove strategie: inattivazione R factors,
distruzione mRNA, modifica classi precedenti(?)

A. Battisti, 2005 m
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Come siamo arrivati a questo punto?

» Antibioticoresistenza: Fenomeno
biologico naturale
Gruppi di microrganismi (es:
Streptomycetes) producono sostanze
inibenti contro i competitori per lo stesso
substrato

Basi biologiche
dell’antibioticoresistenza

* Negli ultimi trenta anni il fenomeno € stato
enormemente amplificato dall’'uso degli
antibiotici in medicina umana e veterinaria (R
in ogni classe)

» La pressione selettiva esercitata con I'uso
nel’lUomo e negli animali fa emergere e
diffondere geni di resistenza e cloni resistenti
nelle popolazioni batteriche

A. Battisti, 2005 @‘5
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Esempi di basi genetiche e modalita di diffusione

e Mutazioni puntiformi nel DNA del cromosoma
mantenimento del trait nella progenie e

disseminazione per diffusione clonale (successo
evolutivo del clone)

* Trasferimento orizzontale di geni di resistenza:
-Trasformazione, Trasduzione, Coniugazione
Non implica necessariamente successo del clone

Trasferimento anche tra specie diverse: Commensali &
patogeni (anche zoonosici)

%" dc efsam emedN

Joint schentific veport of ECDC, EFSA and EMEA
on meticillin vesistant Staphylococcns aurews (MRSA)
in livestock, companion animals and food®.

Samamary of the seisarific Opinisn of rhe Pansl on Biclogical Hazard: (EFSABIOHAZ) on
- ificem e

O

EUROPEAN MEDICINES AGENCY

La pressione selettiva -

favorisce I’emergenza e

1 d'fﬁl . d' l . R ] Reflection paper on meticillin-resistant Staphylococcus

a al Sione di cionl pseudintermedius

(0 in altri casi, di geni di ' S

I‘eSiStenza su elementi in | B0 of consultaton (deadica for cammants ) 30 Nowambee 2010 |
I T oc:c .\;:.‘:.f g, a; i.; ;:.1:}‘«-. mebaiin |+ |
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Transmission of IncN Plasmids Carrying bla oy g between
Commensal Escherichia coli in Pigs and Farm Workers™f
Arshnee Moodley* and Luca Guardabassi
Dep of Veterinary Pathobiology, Faculty of Life Sciences, University of Copenhagen, Frederiksbery C, Denmark
Received 20 July 2008/R d for modification 1 2008/ Accepted 25 January 2000

CTX-M-1-producing Escherichia coli were isolated from 56 pigs, three farm personnel, two manure samples,
and two air samples from Wol}mu!h pig farm.wbm: an lmmuon between prophylactic ceftiofur use and
the oeenrrence of in d. Human. animal, and environmental
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Hll-.-x_. 4 indicating that IneN plasmid in were
beﬁveel pigs and farm workers across multiple E. coli lineages.

Vol, 53, No. 4
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Antibiotics: Modes of resistance

national rood mstinsN el mondo dei batteri, si stimano almeno 25.000 071
meccanismi diversi di resistenza agliantibiotici!
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AR: considerazioni ecologiche!

Enterobacteriaceae (Salmonella):

Anni ‘60: self transfer R factors, monoresistenze in

seguito all’inizio dell’uso massivo di AB

Fine 70, MultiResistenze ( transposizioni €
formazioni di cointegrati - grandi plasmidi).

Sistemi efficienti di trasferimento a 22°C e 37°C

Anni ‘80, sotto massiccia € K Pressione selettiva:

integrazione cromosomica

Cell replication

Integrated plasmid

Plasmid [:
integration
Cell
replication

Bacterial DNA Plasmids -

15



Concetto di co-selezione delle resistenze

Co-selection of resistance

vanA

erm(B) T

fer .
Origin ter=Transferable copper resistance

Usage of copper or erythromycin selects for
presence of vancomycin resistance

National Food Institute (1] 11]

Concetto di “multifunzione” di meccanismi di
resistenza

» Determinanti di resistenza per alcune classi di
antibiotici di che “estendono’ su altre classi di
antibiotici

* Meccanismi “non-drug specific”’ come efflux
pumps:

(transporters anche in Gram +ve bacteria)

16



AR: le tendenze

* E’ aumentato il pool di geni di R

« E’ aumentato anche il rischio di trasferimento di
molti di essi al’Uomo (zoonosici € umani)

» Da monoresistenze (‘50 e ‘60) a Resistenze
Multiple (MR), dalla fine degli anni ‘70

» Oggi osserviamo:

-Aumento significativo delle R multiple

-Emergenza e in alcuni casi alta prevalenza di R alle

piu recenti classi di antibiotici (cefalosporine di 3a
generazione, fluorochinolonici, macrolidi) %

A. Battisti, 2005
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Trends of antimicrobial resistance in
humans (CDC —USA)

http://www.cdc.gov/drugresistance/about.html

* Reports of methicillin-resistant Staphylococcus aureus
(MRSA)—a potentially dangerous type of staph bacteria
that is resistant to certain antibiotics and may cause skin
and other infections—in persons with no links to
healthcare systems have been observed with increasing
frequency in the United States and elsewhere around the
globe.

* Multi-drug resistant Klebsiella species and Escherichia
coli have been isolated in hospitals throughout the United
States.

* Antibiotic-resistant Streptococcus pneumoniae infections
have significantly declined, but remain a concern in some
populations.

Problematiche derivanti dall’uso
di antimicrobici in Veterinaria®

Terapia:
» Problema etico legato al concetto di Animal Welfare: Fornire la
terapia piu efficace possibile (non la molecola piu recente

esistente!)

¢ AR causa fallimento terapeutico in Medicina Veterinaria, a
livello di “caso clinico™: il cattivo uso ne aumenta le probabilita

* Fondamentale strumento del “prudent use”: diagnosi
eziologica e test di sensibilita agli antibiotici

Decisivo nella corretta gestione di casi clinici e del gruppo
(anamnesi storica in allevamento)

18



Problematiche derivanti dall’uso
di antimicrobici in Veterinaria*

 Eticamente, I’emergenza dell’AR va contrastata dal
Veterinario, per gli agenti patogeni animali, € non solo

 Altra ragione etica:

I fattor1 di R, selezionati in patogeni od in commensali
degli animali, diffondono agli agenti zoonosici ed ai
patogeni umani puri

* Dopo la registrazione di apramycina e chinoloni,
aumento notevole di R in Sa/monella dimostrato in
Programmi di Sorveglianza (es. in Germania)

Priorita nella sorveglianza di AMR in SPV:
Agenti zoonosici
Per ora il documenti EU usano il temine “monitoraggio”
es. Dec Comm 407/2007/EC

1
O efsam ety & Autunicrobial resistance
- and roonotic mfection:

October 2000

Joint Opinion on antimicrobial resistance (AMR) focused on
zoonotic infections’

Scientific Opinion of the European Centre for Disease Prevention and
Control; Scientific Opinion of the Panel on Biological Hazards; Opinion of
the Committee for Medicinal Products for Veterinary Use; Scientific
Opinion of the Scientific Committee on Emerging and Newly Identified
Health Risks™
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Possibili livelli di intervento

* Implementazione “Salute” degli animali:

(buone pratiche di allevamento, investimenti strutturali, misure
di biosicurezza, prevenzione vaccinale....)

Puo ridurre quantita AB usati nelle produzioni primarie

Purtroppo ancora oggi ’'uso non prudente degli antibiotici
fornisce “una scorciatoia”, economicamente non
svantaggiosa

Possibili Livelli di Intervento

* Implementare linee guida condivise sull’uso
prudente e responsabile degli AB

» Formularia! (es. Societa di veterinari clinici et al.)

Discussione a livello EU su:

* Incentivi alla produzione primaria con limitato uso
di antibiotici?

* Disincentivi alle prescrizioni e distribuzioni
(vendita) inappropriate?

* Formazione...

20
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WVA FIPA/IFAP COMISA

representing Tepresenting representing the
VETERINARIANS FARMERS ANIMAL HEALTH INDUSTRY

Prudent Use of Antibiotics:
Global Basic Principles

This paper presents a set of prmciples govemnmg the prsdent use of antibio
jointly by the i sati ians, fa
mdustry, It may form the backbone of and'or guide i the elaboration of m

Federation of
Veterinarians of Europe

& Prudent use of
Antibiotics in
Veterinary Medicine

Il Sistema Produttivo (agro)-

zootecnico (veterinari inclusi)

* E’ chiamato in qualita di “co-responsabile” ad un impegno
comune per:

 controllare e ridurre la diffusione dei batteri resistenti e
dei determinanti (geni) di resistenza lungo le filiere
produttive, fino al consumatore finale

e La DG SANCO ha voluto schemi armonizzati per il
monitoraggio (emergenza, prevalenza, trend) dell’AR
nella EU in funzione di conoscenza per le decisioni di
politica sanitaria comunitaria




Domani: da monitoraggio a
sorveglianza...?

In rapporto a:

* [informazioni sulle quantita di antibiotici usati
nelle diverse linee produttive] e

e stime di prevalenza e trend di
antibioticoresistenza nelle diverse linee

produttive

Valutare e mettere in atto azioni volte a ridurre il
rischio negli animali e nell’Uomo

Mantenimento dell’efficacia ed uso controllato di
Critically Important Antimicrobials

Classi di antibiotici indispensabili per la terapia di
infezioni invasive nell’uomo causate anche da agenti
zoonosici emergenti o ad incidenza rilevante (es.
Salmonella, Campylobacter, E. coli etc).

» (Cefalosporine a spettro esteso (3th — 4th generation)
* Fluorochinolonici
 Macrolidi

Restricted/controlled use in primary productions?

22



Joint FAO/WHO/OIE

Expert Meeting on Critically
Important Antimicrobials

Report of the FAO/WHO/OIE Expert Meeting

2.2 THE WHO LIST OF CRITICALLY IMPORTANT ANTIMICROBIALS
The WHO list of critically impertant antimicrobials was based on the following criteria
for categorization as developed by two Expert Meetings IWHO, 2005; WHO, 2007):

* Criterion 1 Sole therapy or one of few alternatives to treat serious human

disease

» Criterion 2 Antibacterial used to treat diseases caused by organisms that may
be transmitted via non-human sources or diseases causes by organ-
isms that may acquire resistance genes from non-human sources,

— ThE Gelinitions of The DTerent categories were as Tollows:

Critically important antimicrobials are those that meet criteria 1 and 2

Highly impartant antimicrobials are those that meet criteria 1 or 2

Important antimicrobials are those that meet neither criteria 1 nor 2

The detailed explanations of the reasoning of the WHO Expert Meetings were as follows

Table 5. Example of Approach Il for prioritization for risk assessment purposes of the combination of
antimicrobial agent, the species of animal, and the foodborne bacterium
Report of tha Joint FAQ/TTHO/OIE Expert Mesting on Critically Tmportant Antimicrobials, 26-30 Nov. 2007 17

Rationale (available information for the four criteria)

1. Frequency and severity of human disease
2. Exposure to hazard through food

3. Frequency and severity of animal disease
4. international trade

Bacterial Animal

Drug species species

Fluoro- Campylobacter |Pigs 1. The antimicrobial agent is on the WHO list of critically important antimicrobials
quinolones and is a prefered empiric treatment for a frequently occurring gastrointestinal
disease

2. The food is consumed woridwide. The Campylobacter species found in pigs is
€. coli, which accounts for approximately 5% of human infection. Resistance s
very frequent

5. Used for short-term treatment for a range of porcine diseases, which may vary
widely between countries. Used to treat individual animals. Is not licensed in
some countries

4. Pork traded to a large extent worldwide.

Macrolides | Campylobacter |Poultry | 1. The antimicrobial agent is on the WHO list of critically important antimicrobials
and is a preferred empiric treatment for a frequent gastrointestinal disease.

2.One of the foods most consumed woridwide. The pathogen is very freguently
found in the food product and a high prevalence of resistance can be found in
some countries. Resistant varies widely between countries.

3. May be used in feed
4. Poultry fraded to a large extent worldwide.

Macrolides | Campylobacter | Cattle 1. The antimicrobial agent is on the WHO list of eritically important antimicrobials
and is a prefered empiric treatment for a fraquent gastrointestinal disease.

2. The food is frequenty consumed. The pathogen is frequenty found, primarily
in ground product and less in whole meats in some countries. Resistance is not
as frequent as in ather commaodities and may be particularly low in some
countries

3. Infrequently used in the individual animal

4. Beef traded to a large extent worldwide:

Macrolices | Campylobacter |Pigs 1. The antimicrobial agent is on the WHO list of critically important antimicrobials
and is a preferred empiric treatment for a frequent gastrointestinal dissase.

2. The food is consumed woridwide. The Campylabacter species found in pigs is
C. coli, which accounts for approximately 5% of human infection. Resistance is

very frequent

5. Used for growth promation and group treatment for a range of porcine
diseases, which may vary widely between countries. Used in feeds

4. Pork traded to a large extent worldwide.
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4.4, The burden of disease of resistant infections in humans, e.g. in comparison with
sensitive infections
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45 To which extent humans are exposed to the resistance agent through food or
contact (e.g. pers) with the relevant species - exposure estimate?
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7.4. The burden of disease of resistant infections in humans, e.g. in comparison with
sensitive infections

Direct data comparing infections due to macrolid i and macroli eptible isolates are limited. In
2006 2.3% of all C. jgjuni and 10% of C. coli were resistant to erythromycin and multidrug resistance, defined as
m:stamero »l ann.mcmbn]s was reported in 8% of C jgum: and 17% of C coli isolates. Infections with

iob are associzted with an increased frequency of adverse evenrs, including
invasive illness and deaﬂl compared 10 susceptible infactions.

7.5. To which extent h are exposed to the resistance agent through food or
contact (e.g. pets) with the relevant species — exposure estimate?
Studies have demonstrated the occurrence of ery in i Campylobacter, including C. jgjuni, in retail

raw meat samples and variows foods, including chicken, raw milk, and the envirommen:. A significant proportion
of isolates were resistant to erythromycin, including 16% of isolates from chickens. From pets. similar
proportions of erythromycin-resistant €. jegfuni have been reported. Since onward transmission fom domestic
pets to bumans iz 2 recognised risk for conmacnng campylobacteriosis, this may be an important factor in the
dissemination of macrolide-resistant swains of this pathogen.
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