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Antibioticka terapie v chovech prasat-
aktualni situace a budouci prespektiva

Daniel Sperling DVM, PhD



Soucasny trend Anti-infektiva: progresivni zmeéna smerem k

“racionalnimu” pouziti antibiotik ve veterinarni medicinée

I Evropa: kontinualni pokles
spotfeby antibiotik

Celkovy prodej: mg/PCU?
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Redukce spotreby je rizena
kampanémi smérovanymi na
racionalni pouziti, zménou
spotrebitelskych preferenci a
restrikcemi regulator(

BE USA: pokles spotieby ATB

od roku 2015

Celkovy prodej v M kg ucinné latky

/+3%p.a./)\ ~10%
N\
15.4 15.6
13.8 14.8 14.9 14.0

2011 2012 2013 2014 2015 2016

Producenti prasat pomalejsi
progress v porovnani s driibezi
Nova legislativa 2016: ATB-
preskribce

1. PCU = population correction unit, number of food-producing animals Source: ESVAC, FDA,

B cCchina: regulace spotieby ATB
se oCekava v kratké dobé

Soucasnost: zvysujici se spotreba ve
veterinarni mediciné 100K t 2014 (+18% vs

2013)

Do soucasné doby, navysovani spotreby z
duvodu dosazeni kratkodobych cilu

Situace se dramaticky zméni - ASF
Tlak na AMR3 a ochranu spotrebitele

Plan 2020, ocekavany pokles spotreby

@

ATB
Projekt na zakaz pouziti
medikace krmiva
Projekt preskribce ATB




Soucasna situace v Evropé?

* Redukce spotreby ATB
* Kategorizace ATB
e Doporuceni pro pouziti ATB




mg/PCU

Racionalni pouziti ATB:
E U pe rspe ktiva Holandsko wmaran report 2018

Figure ABuse01 Antimicrobial veterinary medicinal product sales 1999-2017 in kg (thousands).
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Figure ABuse03 Animal-defined daily dosages for turkeys (purple), veal calves (blue), broilers (orange), -

11.01 120 pigs (light green) and dairy cattle (dark green) farms as reported by LEl WUR-MARAN (years 2007-2010
10 140 1060 o058 100 as DD/AY) and by SDa (years zon1-zo17 as DDDA,,;) depicting point estimates (dots), 95% confidence
2.03 Q limits (error bars), smoothed trend line (penalized spline) and g5% confidence limits for the spline
8 £ (shaded area).
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Figure 11 : Evolution de l'exposition des porcs par formes pharmaceutiques depuis 1999 (ALEA)
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Ziti ATB:

Figure 4.6 Consumption (tonnes) of zinc oxide (Zn0) and

Figure 1 Use of selected antimicrobial agents in pigs per month (from april 2016), Denmark
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Note: Data was extracted from VetStat in May 2018. The data from the database is dynamic and the numbers above can change over time
due to retrospective corections. The usage of fluoroguinolones, 3rd and 4th generation cephalosporines does not show in the figure as the

use is close to zero, The same applies to the use of colistin since April 2017,




Klasifikace antibiotik riznymi organizacemi

dulezita skupina CIA

Classes of antibiotics included in the
WHO, OIE and FDA lists of “critically
important” antimicrobial agents

Trimethoprim-
sulphonamides

Fluoroquinolones

3rd goneration
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EUROPEAN MEDICINES AGENCY

Kategorizace antibiotik: EMA

» Kategorie A (Avoid) Pouziti techto skupin ATB je u potravinovych
zvirat zakazano

Dy —————

» Kategorie B (Restrict). Tato ATB jsou ve svém pouziti omezena a
mohou byt pouzivana pouze v pripadech, kde je prokazano, ze jsou
jedinou ucinnou volbou a alternativy kategorie C a D jsou
prokazatelné neucéinné

It
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« Kategorie C (Caution). Alternativy pro nékteré indikace
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EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

4 February 2019

EMA/CVMP/CHMP/682198/2017

Committee for Medicinal Products for Veterinary use (CVMP)
Committee for Medicinal Products for Human Use (CHMP)

Answer to the request from the European Commission for
updating the scientific advice on the impact on public
health and animal health of the use of antibiotics in
animals - Categorisation of antimicrobials

Implementace do lokalni

ATB politiky

AMEG Categories

Category A ("Avoid”)

Category B ("Restrict”)

Category C ("Caution™)

Category D
("Prudence™)

EMA kategorizace antibiotik ve veterinarni

Antimicrobial class, subclasses, substances

Amidinopenicillins

Carbapenems and other penems

Cephalosporins, Other cephalosporins and penems (ATC code 101DI)
Glycopeptides

Glycylcyclines

Lipopeptides

Monobactams

Oxazolidinones

Penicillins: carboxypenicillins and ureidopenicillins combinations with (-
lactamase inhibitors

Phosphonic acid derivates (e.qg. fosfomycin)

Pseudomonic acid

Riminofenazines

Streptogramins

Sulfones

Drugs used solely to treat tuberculosis or other mycobacterial diseases
Cephalosporins, 3rd- and 4th-generation

Polymyxins (e.qg. colistin)

Quinolones (fluoroquinolones and other quinolones)
Aminoglycosides and aminocyclitol

Aminopenicillins in combination with B-lactamase inhibitors (e.q.
amoxicillin-clavulanic acid)

Amphenicols (florfenicol & thiamphenicol)

Cephalosporins, 1st- and 2nd-generation and cephamycins
Macrolides

Lincosamides

Pleuromutilins

Difarmurcine

Aminopenicillins, without B-lactamase inhibitors

Cyclic polypeptides (bacitracin)

Nitrofuran derivatives (e.qg. nitrofurantoin)*

Nitroimidazoles*

Penicillins: Anti-staphylococcal penicillins (B-lactamase-resistant
penicillins )

Penicillins: Natural, narrow spectrum penicillins (B-lactamase-sensitive
penicillins)

Steroid antibacterials (fusidic acid)*

Sulfonamides, dihydrofolate reductase inhibitors and combinations
Tetracyclines

(* Authorised for companion animals only)




Ruznée pristupy jiz v praxi

Dansky systém/pristup redukce spotreby:

Monitoring, pfepoCet a mozné penalizace veterinarniho |ékafe(chovu)

,2aucena sprava a sytém Zlutych a Cervenych karet”
ADDs systém- viditelna redukce

? Kvalita dovazenych zvirat, velka ¢ast produkce na export- realizace vykrmove faze u
odbératelu

Holandsky pristup:
zakaz/limitace pouziti medikovaného krmiva (premixu)

Zakaz pouziti fluorochinolonu a cefalosporini u potravinovych
zvirat v nékterych zemich EU
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B Premix = Oral powder Oral solution ® Injectable prep.
E SVAC re o rt 2 0 1 9 ® Oral paste = Bolus Intramammary prep. ® Intrauterine prep.
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Country Cattle Pigs Poultry Sheep/ Fish Rabbits Horses Total
goats
Austria 440 364 80 38 0 0 32 954
Belgium 449 842 248 14 0 4 126 1,683
Bulgaria 120 84 46 o8 0 0.1 27 375
Croatia 104 88 39 48 17 <0.01 0.1 296
Cyprus 18 45 13 29 ) 0.1 2 107
Czechia 283 198 129 18 22 7 36 693
Denmark 387 1,752 132 13 43 0 70 2,398
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Praktickeé pripady dopadu nové legislativy v
praxi
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Sepse: S.suis, H.parasuis

« Omezeni arzenalu dostupnych ATB
« Lékem volby- peniciliny a aminopeniciliny (bez omezeni
kategorizaci)

« Cefalosporiny a Fluorochincilgny pouze v pfipadé @
-RESTRICTED DO NOT COPY- prOkézané reZIStence




COMPARISON OF THE EFFICACY OF
AMOXICILLIN WITH OTHER ANTIMICROBIALS
AGAINST STREPTOCOCCUS SUIS

Daniel Sperling’, Roman Krejci!, Alois Cizek?

1 Ceva, France
2 Department of Infectious Diseases and Microbiology, VFU Brno

The determination of minimum inhibitory concentrations of selected antimicrobials
for porcine Haemophilus parasuis isolates from the Czech Republic

Katefina Nedbalcova', Monika Zouharova®, Daniel Sperling?

Weterinary Research Institute, Brno, Czech Republic
*Ceva Santé Animale 5.4, Libourne, France

» Ustaleny profil citlivosti/rezistence
« Amoxicillin (peniciliny) vhodnou a efektivni volbou
» Ceftiofur- ESBL typ rezistence

13
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Table.1 MICs for the tested antimicrobials

Atb MICso % of Range of MIC | MIC breakpoint
sensitive for resistance
isolates (Hg/mil)
amoxicillin <0.125 100 <0.125-05 2.0
tulatromycin 8 ND < 4.0->256 unavailable
ceftiofur <0.25 100 <025-1.0 =280
enrofloxacin 0.5 100 <0.125-1.0 220
tetracyklin >8.0 36 05--8.0 220
Concentration Isolates C 1 E MIC,, MIC,,
of antimicrobials N (%) N (%) N (%) N (%) (mzl)  (mzl)
Penicilin <0.06 6 (20) 12(73.3) 2(6.7)  6(20) 025 4
0.125 3 (10)
0.25 13 (43.3)
0.5 2(6.7)
2 2(6.7)
4 1(3.3)
g 3 (10)
Amoxicilin <0.03 10 (33.3) 27 (90) ] 3(10) 0.06 0.25
0.06 12 (40)
0.125 2(6.7)
0.25 3 (10)
4 3 (10)
Ceftiofur <0.125 16 (33.3) 30 (100) ] 0 <0123 0.5
0.25 5(16.7)
0.5 6 (20)
1 3 (10)




Enteralni infekce

®.
.

« Vyrazné omezeni dostupnych terapeutickych
moznosti

« Zakaz pouziti Colistin, ZnO, fluorochinolony

» Antibioticka terapie podloZzena antibogramem

14
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Problematika PWEC

« Redukce vysoce ucinnych ATB (colistin, fluorochinolony)

« Kategorie s nejvyssim pouzitim ATB (profylakticky zplsob, medikace krmiva)
* Management dochovu

« Funkcni alternativy - acidifikace, vakcinace

15
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Problematika kolistinu

O

EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

27 luly 2016
EMA/480583/2016
Media and Public Relations

Press release

Countries should reduce use of colistin in animals to
decrease the risk of antimicrobial resistance
Goal is to cut colistin sales by 65%

-RESTRICTED DO NOT COPY-

From literature review, the AMEG report mentions that « the
mcr-1 gene has been present in some bacterial species from
animals for decades » (lines 146-147). Moreover, according to
a recent European retrospective study on E. coli and
Salmonella spp strains isolated from cattle and pigs between
2004 and 2014, the mcr-1 gene was already present in 2004
and no trend towards an increase of this gene prevalence was
noticed (El Garch et al, 2016). In front of these data, the
AMEG report indicates that « the overall prevalence of colistin
resistance in animals remains — so far and with some
exceptions — low in food and in animals in the EU/EEA » (lines
144-145).

Figure 1 : Pays rapportant la présence du géne mcr-1 chez des souches bactériennes d’origines
animales, humaines et environnementales (Xavier et al., 2016)



Problematika ZnO

Zinc oxide to be phased out at EU level by 2022

The European Commission has confirmed the EU-wide ban on the use of zinc oxide at medicinal levels in piglet feed,
giving member states up to five years to phase it out.

« Enviromentalni kontaminace
Questions and answers on veterinary medicinal products

P'_‘Oblema“ka MRSA containing zinc oxide to be administered orally to
 Risk assesement +/- food-producing species
° ZékaZ Vv prost‘fedl’ redUkce Outcome of a referral procedure under Article 35 of Directive 2001/82/EC
(EMEA/V/A/118)

dostupnych ATB pro kontrolu
PWEC



Effect of zinc chelate and valnemulin for the treatment of swine
dysentery in an experimental challenge study

Daniel Sperling **, Alois Cizek ", Jifi Smola®

* Buemymorsd e Swedne Climic, Forely of Vielersary Mediome, Dnfeerstty off Velerinary and Phaermacemtiond Scemcet. Brma, Coech Repubiic
b Insrinaie af Infrerhses Miseases amd Micredesdegy, Feculty of Vererinory Meficine, Daiversiny o Veemmery amd Fhiarmaceunonl Sormoes, Bo, Coech Repeablic

® Crossddark

Pigs/
Group No. T 2 | 3 | a5 |6 |78 ]9 |01 |[12[13]14]15]16
death
1 euthanasia
euthanasia
(zinc chelate) = death
16 euthanasia

2.

(valnemulin) :

=y

3.

(zinc+valnemulin)

ECR
[=- .

4,

(positive control) S euthanasia

-
-

euthanasia

17

18




Respiracni infekce prasat

v s

*  Dostupnost vakcinace pro ekonomicky vyznamné infekce- “prostor pro zlepseni”
*  Problematika spojena predevsim s pozdni fazi produkce

« Kategorie “Restrict” pro fuorochinolony (marbofloxacin)

« Medikace krmiva je casto neefektivni

19



Zména zpusobu aplikace a
pristupu k terapii

« VyssSi frekvence
individualni aplikace

 Metaphylaxe u
vybranych infekci




Preference medikace vody

Rychlejsi nastup poZadovaného efektu terapie

* Rychlejsi distribuce ucinné latky
» Zachovaly pfijem vody v pocatcich klinického pribéhu infekce
» VVyrazne vysSi prijem vody v porovnani s pfijmem krmiva

Nutné brat na zretel:

Rozpustnost daného IéCiva (Casto limitovana, omezena Casem,
charakterem vody a pouzivanych Aditiv)

Nutno pravidelné hodnotit celkovy pfijem vody v dané sekci,
upravovat na zakladé vlastni propoCet a zohlednit dalSi okolnosti
(stajova teplota atd.)

Technologie

Aktualni otazka biofilmu a vyuziti ATB

21
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Relationship between high temperatures and water consumption.
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Prakticke priklady- medikace vody

» pH nutno kontrolovat predevsim u skupiny penicilinovych antibiotik, pH nizsi nez 3,5
muze vést az k plné deaktivaci ATB

 Tetracyklinova ATB relativné Spatné rozpustné v tvrdé vode (stupen okolo 30)

* \Vy$Si koncentrace Zeleza ve vodé muze vyrazné snizovat koncentraci dostupného
doxycyklinu pri medikaci

« Shodné vysSSi mnozstvi zeleza- rustovy faktor pro mnohé mikroorganismy (napfiklad E.
coli)

» Néktera antibiotika Iépe rozpustna v kyselém prostredi- pleuromutiliny
Vit. C snizuje dostupnost aminoglikosidu
23



Profilaxe/Metaphylaxe

Preventivni pouzivani ATB je zakazano

Metaphylaxe je stale relevantni zpusob pro vybrané onemocnéni/patogeny a specifickou situaci na

farme

»

.

EUROPEAN MEDICINES AGENCY
o ENCE MEDICINES HEALT ' e.] EFSA Journal

SCIENTIFIC OPINION

ADOPTED: 1 December 2016 (EFSA BIOHAZ Panel), 8 December 2016 (EMA CVMP)

doi: 10.2903/j.efsa.2017.4666

EMA and EFSA Joint Scientific Opinion on measures to
reduce the need to use antimicrobial agents in animal
husbandry in the European Union, and the resulting impacts
on food safety (RONAFA)

24

5.5.

Antimicrobials remain a key tool for the treatment of infectious diseases in animals. In the
treatment of livestock, it is generally understood that there are three different circumstances for
antirmicrobial administration:

Circumstances where continued use of antimicrobials is needed

(Curative) Treatment

Animals with clinical signs of a bacteral infection that is impacting on their health and welfare
in many cases need to be treated with antimicrobials. Some examples of infections that
commonly require antimicrobial treatment are given in Section 1.7.2 of this Opinion. It should
furthermore be recognised that if infections are not treated, this can affect the quality of
animal produce such that at harvest it might not be fit for human consumption.

Metaphylaxis

In the case of metaphylaxis, apparently healthy animals are treated simultaneously with
clinically ill animals, with whom they have contact, as part of the same group. Metaphylaxis is
a strategy frequently used in veterinary medicine, mostly in intensively reared animals, and is
appropriate in circumstances where there is potential for high morbidity (and sometimes
mortality) due to rapidly spreading contagious disease. Indications for metaphylaxis include
enteric and respiratory diseases in pigs, veal calves, poultry and rabbits. More specific
examples are given in Sections 1.7.2 and 3.3.6.

Prevention

Preventive treatment involves the administration of an antimicrobial to healthy animals before
clinical signs of disease have developed in order to prevent the occurrence of disease or infection.

www.efsa.europa.eu/efsajournal 154 EFSA Journal 2017;15(1):4666



DETERMINATION OF THE PAE

Antibioticka terapie- volba a S—
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“ Efekt velikosti inokula”

Efekt lokalizace infekce
Pk/Pd principy

Efektivita terapie ??
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Spotreba ATB prepoctena na ADDs (animal daily dosage),

Dansko
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58% standartizované ADDs- GIT infekce (2014)
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Budouci perspektiva



“Noveé a staro-nove infekce”

Effect of infection by Mycoplasma suis
on blood parameters of weaned piglets

Smola Jiri', Karembe Hamadi?, Daniel Sperling?

'Ruminant and Swine Clinic, VFU Bmo, Czech Republic / *Ceva Sante Animale, France

28



Laboratorni diagnostika
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future

Produkce “antibiotic free” prasat

Aplikace technologii:

W ATB Monitoring : umoznuje produkci

definované populace bez lécby

&) Monitoring operatora : .

eop Aplikace spojené s
D o-10ml individualnim
@ Intramusculdrni/Subkutanni monitoringem

aplikace, evidence a dalsi benefity




Flu out break 05/04/16
First Exit

i _
\I'I 24/05/16
Entry on the fattening room ‘
23/02/16 [

Optimalizace nacasovani a volby lécby
Signifikantni redukce pouziti ATB

Signifikantni redukce lézi na plicnim

parenchymu




Cela rada skupin alternativ k ATB

Alternativy k ATB

o s . ‘e Te =
Ruzny charakter a mechanizmus ucinku 8 =1
Ruzny systém hodnoceni aktivity (in vitro x in vivo) e : o E =
Variabilita = R BERES
Regulérni vyuZiti v praxi- acidifikace, probiotika..... s, e 8
Biosekurita

. EFFECT OF CITREX™ ON CLINICAL MANIFESTATION OF SWINE DYSENTERY
Va kC INace AND BRACHYSPIRA HYODYSENTERIAE SHEDDING

-RESTRICTED DO NOT COPY-
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Table 2: Infections where new or improved vaccines would significantly reduce the need for antibiotic use in swine

Major constraints to use of vaccine |

vaccine development

Systamic
(respiratory)

Streplococcus suis

High

Yes

Sirain coverage too namow
Lack of cross-protection

Poor immunaganicity due i baing a capsule
based vaccing

Haemophilus parasuis

Medium

Yes

Serotype specific with variable cross-
pratection

Matemal antibody interferance

Pastatralla mulocida (for
pReUmonc diseasa)

High

Mo vaccne with approved Label claim for
[T
(There is a vaccine for atrophic rhinifs)

Mycoplasma hyopeumaniae

High

Yes

Does not completely prevent lung lesions
Animals continue to shed pathogen
Diagnostics not always accurately done

Low

Actinobaciius
pla L OENe UMl

High

Yis

Limited coverage

Good immunity only if seratype specific
Sub-unit vaceing which affords eross-
protection

Porcine Reproductive and
Respiratory Syndrome virug
(secandary bacierial infactions)

High

Yes

Strain coverage limited
High virus mutation rate

Modest cross-protection
acoine evasion

Swine Influenza Vins
(secondary bacierial infactions)

High

Yes

Strain maiching
Vaccine-associated enhanced respiratory
digeasa (VAERD)

Lack of cross-protection
Efficacy in piglets limited

Escherichia colf

High for the
syndrome,
Low for E. coif

Yos

Matemal vaceng provides affactive
lactogenic immunity

Coverage of entarotoagenic £ coll may
occasionally need io be updated

Low

High

Yes

Matemal antibody interferance
Shont window for induction of immunity

High

Yes

Other pathogens in the syndrame
{Brachyspira) not included
Antibiobic-free window for vaccination
requined (Wve atlenuated onal vacocine)

Lo
(08 also
Brachyspira)

Brachyspira spp
A hyodysenteriae,
8 pllosicol

Medium-high

Low curnent rasearch invastmant as changes
in husbandry largely elminated the disease

Technical bamers i vaccne development

Rotaviruses (
bactarial infections)

High

Yos

Reasons limiting wider adoption unknown

*  does not cover QULDEENOUS vaceines
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