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Rezistenta la antimicrobiene (RAM) si |Ia

antiparazitare (RAP) reprezinta capacitatea bacteriilor si
a parazitilor, de-a deveni rezistente la efectul farmaconilor
antimicrobieni (incluzand aici: antibioticele, antiviralele,
antifungicele si antiprotozoaricele) sau antiparazitari (endo
/ ecto-paraziticide), la care aceste microrganisme au fost

anterior sensibile.
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Rezistenta

problema globala

Cateva elemente obiective care au stimulat RAM:

modificari ale sistemelor de productie animala

urmarea cererii crescute pentru produse alimentare,

schimbarea tendintelor in comertul cu animale,
cresterea circulatiei animalelor si produselor animale

lipsa de initiativa si coerenta la nivel mondial.
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RAM si RAP este consecinta evolutiei, selectiei naturale

si a mutatiei genetice !
Utilizarea pe cale larga a medicamentelor, in special a
antiinfectioaselor exercitd o presiune de selectie

majora urmata de aparitia unor microorganisme rezistente

in populatiile umane si animale




Rezisten’;a la antiinfectioase




Conditiile care determina
aparitia rezistentei la
antibiotice

Prin selectie genomul bacterian a devenit de aprox. 1000
de ori mai mic decat genomul animal / uman!

Aceasta fapt este datorat: ,rationalizarii genomului”.

- Genomul, bacterian are nevoie de energie + resurse
pentru a se mentine Si reproduce.

- Un genom mare, are nevoie de mai multa energie
pentru a fi pastrat in functiune si pentru duplicare.

- Intre bacterii existd concurenta acerba pentru resurse.




Oxytetracycline discovered (1930)
Erythromycin dicovered (1952)

Sulfonamides discovered (1332) vancomycin discovered (1956)
Gramicidin discovered (1939) Kanamycin discovered (1957)
Before 1930 1930-1939 1940-1949 1950-1959 1960-1969
Penicllin discovered (1928) Penicillin introduced (1942) Methicillin introduced (1960)
Streptomycin discovered (1943) Ampicillin introduced (19861)
Bacitracin discovered (1943) Spectinomycin reported (1961)
Cephalosporins discovered (1943) Gentmicin discovered (1963)
Chloramphenicol discovered (1947) Cephalosponns infroduced (1964)
Chlortetracycline discovered (1947) Vancomycin infroduced (1964)
MNeomycin discovered (1949) Doxycycline introduced (1966)
Clindamycin reported (1967)

Rifampicin introduced (1371)
Tobramycin discovered (1971)
Cephamycins discovered (1972)
Minocycline introduced (1972)

e ol RS04

Cofrimoxazole introduced (1974) Azithromycin infroduced (1933)
Amikacin introduced (1976) Quinupristin/dalfopristin introduced (1399)
1970-1979 1980-1989 1990-1999 2000 onwards
Amoxicillin-clavulanate introduced (1984)  Linezolid introduced (2000)
Imipmem/cilastin introduced (1987) Cefditoren infroduced (2002)
Ciprofloxacin introduced (1987) Daptomycin introduced (2003) http://img.timeinc.net/time/daily/20

Telithromycin introduced (2004) EEZAXOITERETLY I ERTTe)
Tigecycline infroduced (20035)

Sursa:
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Dupa: Jim O'Neill in: The review on antimicrobial

resistance 2076 / Tackling Drug-resistant Infections

Globally: Final Report and Recommendations
https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf

Mai mult de 70% din bacteriile care determina infectii
intra-spitalicesti sunt rezistente la cel putin un antibiotic !

In lume se estimeaza c4, in fiecare an, infectiile rezistente la
medicamente conduc la decesul a cel putin 700.000 de
pacienti si genereaza costuri de 1,5 miliarde Euro / an

numai in EU, prin urmare, fenomenul rezistentei (mai ales
la antimicrobiene) a devenit una din prioritatile C.E.




Aproximativ 200.000 de oameni/an mor datorita
tulpinilor de antibiotic multi-rezistente!

In India, infectiile neonatale antibiotic-resistente este
cauza decesului a aprox. 60.000 de nou-nascuti/an!

Din 40.000.000 oameni/an care se trateaza cu

antibiotice pentru boli respiratorii doar 13.000.000 au
confirmata necesitatea prin examene de laborator!

Impactul economic este considerabil si greu de calculat.

Doar in SUA, mai mult de 2 milioane de infectii/an
sunt urmarea rezistentei bacteriene la antibioticele de
prima linie, tratamentele, costand sistemul de sanatate

american 20 de miliarde de USD in plus in fiecare an!
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Prin intermediul elementelor genetice mobile (plasmide
R, intergoni Si transposoni), genele rezistenfei pot fi

transferate intre tulpinile aceloraSi specii bacteriene =
transmitere intra-specifica, dar si intre tulpini care

apartin  altor specii bacteriene = transmitere
interspecifica.

Prescrierea medicamentelor nu este singura sursa
de antibiotice pentru mediul inconjurator.

Inca din anii 70, antibioticele puteau fi gésite in
carnea bovinelor, porcinelor si pasarilor, acelasi
antibiotice fiind identificate mai apoi in sistemele
de apa municipale si freatice sau in sol, cu
urmarile sale dramatice !




MICRO
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Priority & stewardship:
individual vs. Public health

Human medicine Veterinary medicine

Impactul
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Sursa: https://www.frontiersin.org/files/Articles/206029/fmicb-07-01196-HTML/image_m/fmicb-07-01196-9g003.jpg

Consumul de medicamente itn medicina veterinara il
depdseste pe cel din medicina umana si este
recunoscut faptul ca medicina veterinara contribuie
la aparitia si raspandirea rezistentelor la oameni...
(Organizatia Mondiala a Sanatatii, 2012),




Animal Health Market: 16 Billion USD
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Conform datelor, in Europa, pe parcursul scurtei existente:
* un pui este tratat cu antibiotice de 2,3 ori, iar
* un porc de 5,3 ori!

Sales of antimicrobial agents by antimicrobial class as percentage of the total sales
for food-producing species, in mg/PCU, aggregated by 30 European countries, for 2015
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antimicrobial-resistance-europe-2015.pdf




Proportion of the total sales of the different veterinary antimicrobial classes, in mg/PCU, in the 30 European

countries, for 2015
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B 3rd- and 4th-gen. cephalosporins Flueroquinolones Other quinolones W Polymyxins

Sursa:

https://ecdc.europa.eu/sites/portal/files/media/en/publications/Publications/
antimicrobial-resistance-europe-2015.pdf
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Distribution of sales, in mg/PCWU, of the varicus pharmaceutical forms of veterinary antimicrobial agents

for food-producing animals, aggregated by the 30 European countries for 2015
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Sursa:
https://ecdc.europa.eu/sites/portal/files/media/en/publications/Publications/
antimicrobial-resistance-europe-2015.pdf




in studiul: Joint Interagency Antimicrobial Consumption and
Resistance Analysis (JIACRA) Report.

Publicat: ersa Journal 2017;:15(7):4872, 135 pp. doi:10.2903/j.efsa.2017.4872

50 mg/kgc.

Pe o perioada de trei ani 2013-2015, consumul mediu total estimat
de antimicrobiene exprimate in mg. s.a / kg. biomasa a fost de:

124 mg/kgc laom = media 118 mg/kgc. (50-182 mg/kgc) si

152 mg/kgc la animalele de rents = media 67 mg/kg, (3-419

mg/kgc).
Valorile consumului de antibiotice au fost mai mici sau mult mai mici la

animalele de renta fata de om, in 18 din 28 de tari, in 2 tari a fost

similar, iar in 8 consumul a fost mult mai mare pentru animalele de renta
fata de om.




legatura AC/AR demonstrata statistic (p<0,05) pentru:

- fluorochinolone / E. coli in ambele sectoare,

- cefalosporinele din generatia 3 & 4 la E. coli la oameni,
- tetracicline si polimixine la E. coli la animale .
 carbapeneme si polimixine / K. pneumoniae la om

* macrolidele la animale au fost asociate cu rezistenta la
Campylobacter spp. la animale si oameni.

* cefalosporinele generatia 3 & 4 = rezistenta incrucisata
la fluorochinolone / E. coli la om,

* fluorochinolonele / Salmonella spp. si Campylobacter

spp. la om a fost legat de consumul de fluorochinolone
la animale.




Romania
Figure 105. Sales (mg/PCU) by antimicrobial class in Romania, from 2014 to 2015
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Figure 106. Sales (mg/PCU) of 3rd- and 4th-generation cephalosporins, fluoroguinclones and polymyxins
in Romania, from 2014 to 2015
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Sursa: https://amr-
review.org/sites/default/files/160518_
Final%20paper_with%?20cover.pdf

Less than 5%
of venture capital investment in pharmaceutical
R&D between 2003 and 2013 was for
antimicrobial development.

Total venture capital Antimicrobial venture
investment capital investment

$38bn $1 .gbn




tehnicile de screening genomic, nu au reusit sa livreze

promisiunea lor de “revolutie” in descoperirea de
antibiotice!

Acest lucru a condus in timp la aparitia “superbugs =

organisme bacteriene rezistente la majoritatea
antibioticelor utilizate astazi”.

Exemple:

» Staphylococcus aureus rezistent la meticilina (MRSA)
e Tuberculoza extrem de rezistenta la medicamente,




Raspandirea si transmiterea genelor rezistentei este

incrucisata si a fost deja demonstrata ca fiind posibila
intre:

* oameni - animale,

* animale - oameni, si intre
 animale - mediu.

In acest sens este esential s3 se retina ca: in respectul One
Health, un tratament antimicrobian veterinar durabil
trebuie sa fie legat de problemele de sanatate publica

si NU de cele de sanatate animala!




Impactul administrarii

antibioticelor

Sursa:
https://www.frontiersin.org/article
s/10.3389/fmicb.2016.01196/full
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dupa administrarea orala

administrarea sistemica

Microbiota intestinala distala, care
cuprinde agenti patogeni zoonotici si
flora comensala este expusa la fractia
de medicament neabsorbit in
segmentul proximal digestiv = creste

presiunea selectiva locala = creste
densitatea bacteriilor si g. rezistentei!
Bacteriile rezistente + genele

rezistentei sunt eliberate in mediu
prin intermediul excretiei fecale.
Aceste organisme si genele pot
ajunge la om, prin mai multe cai si in
cele din urma vor avea acces la
microbiota TGl uman.

Calea metabolica principala = lantul
alimentar.

Majoritatea medicamentelor a.u.v.
sunt eliminate, in TGI, fie prin secretie
biliara fie prin clearance-ul intestinal

= apar concentratii ale
farmaconului capabile sa selecteze

organisme rezistente efecte
negative

In +, impactul asupra microbiotei
TGl animale al antibioticelor nu se
limiteaza doar la fractia aeroba (1-2%
din totalul microbiotei; de obicei
Escherichia coli si E. faeciens,
considerate bacterii santinela).

Poate, de asemenea genera un impact

negativ asupra populatiei anaerobe,
mult mai mare!



Cresterea frecventei rezistentei la quinolone in randul
tulpinilor umane si animale a fost demonstrata deja
pentru Salmonella enteritidis si Campylobacter spp. fiind
raportata chiar Si rezistenta multipla a Salmonellei
typhimurium la ampicilina, cloramfenicol, streptomicina,

sulfonamide si tetraciclina (ACSSUT).

In Romania

principale cauze ce favorizeaza aparitia fenomenelor de

rezistenta la medicamente sunt:

« sub-dozarea/dozarea inadecvata a substantelor active,

 tratamentul bolilor virale la animale cu antibiotice,

« administrarea la orice tratament a antibioticelor /
antiparazitarelor cu spectru larg, in timp ce
medicamentele cu spectru ingust ar fi suficiente.
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Datorita fenomenului rezistentei in crestere
dramatica, se va pierde imensul avantaj castigat in
ultimul secol asupra:

3. procedurilor
chirurgicale,

* pneumonia, Aici antibioticele sunt - transplantul de organe

* tuberculoza, cruciale pentru a ajuta -« operatia de cezariana,

« HIV chimioterapia si implicit * protezarile

* malaria. pentru lupta impotriva ¢ abdomenul acut
infectiilor asociate « operatiile pe tendoane

2. cancerului




Lipofilicele a.u.v.

Antimicrobials Classes Molecular weight XLogP3-AA Vss (L/kg) Clearance (mL/kg/min) Half-life (h)
Ceftiofur Cephalosporing 523.56 0.20 0.30 0.55 7.00
Danofloxacin Fluoroquinolones 357.38 -0.30 2.48 8.30 4.0
Enrofloxacin Fluorogquinolones 359.39 0.20 1.80 3.20 6.60
Florfenicol Amphenicols 358.21 0.80 0.77 3.75 2.65
Gamithromycin Macrolides 77703 4,90 24.90 11.86 44,90
Oxytetracycline Tetracyclines 460.43 —-1.60 0.79 1.88 5.66
Tildipirosin Macrolides 734.01 4.30 21.80 2.40 238.00
Tilmicosin Macrolides 869.13 3.60 28.20 11.40 28.00
Trimethoprim Diaminopyrimidine 280.32 0.90 1.60 28.33 1.20
Tulathromygcin Macrolides 806.08 3.80 11.1 3.0 65
Mean 556.89 1.80 10.37 8.24 40.30
XlogP3 is the computed Octanol-Water Partition Coefficients {log F; Cheng et al., 2007) as given by PubMed ComPound; Vss: volume of distribution in steady-state
condition. The 10 AMDs routinely used to treat bovine respiratory disease were listed by (O'Connor et al, 2013) they have a higher MW (657 + 220) and are more

lipophilic log P = 1.8 £+ 2.18) than those used in human medicine. The terminal half-life is positively correfated to the degree of lipophilicity with a coefficient of
determination (R2) between lipophilicity and duration of half-of 0.37.

Medicamentele lipofile sunt selectionate in M.V. din motivele:
- necesitatea retardarii Si corelarea h 1/2 (R2 = 0.37)

- dezvoltarea de noi farmaconi tot mai potenti si €co-green
(ceftarolina, telavancina, dalbavancina).
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in Nov. 2011 CE prin EMA a lansat primul plan de actiune
menit sa abordeze riscurile prezentate de RAM.

Planul de actiune se bazeaza pe o abordare holistica, in
conformitate cu initiativa ,One health”.

Planul de actiune acopera Sapte domenii si stabileste

douasprezece masuri specifice care trebuie luate in
domeniul sanatatii umane sSi / sau veterinare.

In Romania

Inca se fac eforturi pentru colectarea datelor primare ale
rezistentei la animale pentru racordarea la sistemele oficiale
de monitorizare a fenomenului, prezente deja de peste un
deceniu in Europa (prezenta oficiala a tarii noastre a fost

semnalata intrun studiu EU abia in 2009!)




National Networks

ESVAC Main National
Contact Points
(NCs) / Alternates

ESVAC Species NCs

Data Managers

Observers

EURL-AMR -

"’E;I;E European Surveillance

EDA of Veterinary

FAO Antimicrobial
Consumption (ESVAC)

WHO
Collaborating [l at the
Centre for Drug EFuropean Medicines
Statistics Agency (EMA)

Methodology ESVAC sales

Other —— Expert Advisory
stakeholders: > Group

IFAH - Europe ESVAC species
EGGVP NI Expert Advisory Group
FVE :
AVC https://amr- ESVAC
GIRP review.org/sites/default/files/160518 DDDvet/DCDvet

SRR e _Final%20paper_with%20cover.pdf Expegrg‘f; [y

BEUC




Exemple de agentii nationale si internationale

implicate in monitorizarea fenomenului rezistentei
(Sinteza Cristina, 2012)

National Antimicrobial Resistance Monitoring System (NARMS) LUAYA
Global Antimicrobial Resistance Surveillance System (GLASS) ol
Global Health Security Agenda (GHSA) JSAYA
Fleming Fund 8],
Antimicrobial Advice Ad Hoc Expert Group (AMEG) §3V
Global Innovation Fund RSl ¢/€\
Canadian Integrated Program for Antimicrobial Resistance (CIPARS) K®ERELE!
Observatoire National de Epidémiologie de la Résistance Bactérienne
aux Antibiotiques (ONERBA)
The Danish Integrated Antimicrobial Resistance Monitoring and
Research Programme (DANMAP)
Japanese Veterinary Antimicrobial Resistance Monitoring System BEJeIelsIF!
Global Salm-Surv: Salmonella surveillance program, serotyping and OMS
AMR testing throughout world

Franta

Danemarca




Rezisten’;a la antiparazitare




Rezistenta la antiparazitare (RAP)

capacitatea indivizilor parazitari de-a
supravietui la doze standard recomandate
ale unui produs antiparazitar, care in mod
normal ar fi eficiente pentru a ucide

majoritatea parazitilor vizati (adica <90%).




Sursa;
https://www.fda.gov/AnimalVeterinary/SafetyHealth/ucm350360.htm ‘i

What is antiparasitic resistance?

Antiparasitic resistance is the genetic ability of parasites to
survive treatment with an antiparasitic drug that was
generally effective against those parasites in the past. After an
animal is treated with an antiparasitic drug, the susceptible
parasites die and the resistant parasites survive to pass on
resistance genes to their offspring.




Rezistenta la antihelmintice a fost identificata mai ales
in ultimele trei decenii, in special la nematode

gastro-intestinale la rumegatoare si la cai.

Ca urmare, in anumite regiuni, unele dintre produsele
antihelmintice utilizate pentru a trata aceste conditii au

devenit ineficiente datorita cresterii tolerantei!




Resistance:
“it is already present”

target proteins 100%
susceptible

50%

Mean
dose (mg/kg b.w.)




Resistance:
“itis already present”

call be killed them
with the higher dose

[

| 5 P% :

Mean
dose (mg/kg b.w.)




Time to Development of Resistance to
Antimalarial Drugs

o http://www.bio.umass.edu/micro/klingbeil/
faracune 590s/Lectures/12590Lect23.pdf

16 years

Fansidar
6 years
—

Mefloquine
4 yoars

Atovaquone
6 months
H

1960 1980

putine sunt eficiente 100%
sunt active diferit impotriva diferitelor stadii evolutive
nu sunt eficiente asupra stadiilor in migratie

cele mai multe sunt scumpe

dau reactii adverse grave
nu pot fi administrate pe cale orala



Mecanismele de rezistenta la antihelmintice sunt inca in
mare masura necunoscute, dar cel mai adesea sunt legate
de:

* clasele de molecule,

» modul de actiune si

* mecanismele de detoxifiere.

De retinut ca:

raspunsul imun al animalului la infestatiile parazitare nu
este identic cu raspunsul imun din infectiile bacteriene.
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Dezvoltarea unui plan de vaccinare a animalelor si a

unei strategil de deparazitare in ferma bazatd pe un

tratament specific selectiv (TSS) este o metoda de
actualitate in preventia rezistentei la antihelmintice.

Utilizarea unui antihelmintic corespunzator poate
restabili sdnatatea animalului, in timp ce managementul
adecvat poate preveni raspandirea infestatiei!

Utilizarea testelor de diagnostic ar trebui incurajate spre
identificarea parazitului si selectarea celui mai potrivit
tratament prescris de medicul veterinar!




Fenbendazole Endectocides




Tratamentul Specific Selectiv (TSS)
se refera la tratamentul doar a unei parti din turma, in
functie de performanta lor productiva sau dependent de
rezultatul testelor de diagnostic, lasand animalele
neafectate / mai putin afectate netratate.

TSS a fost propus ca strategie de control nou Si

durabil pentru a preveni dezvoltarea rezistentei la
antihelmintice, deoarece aceasta va mentine populatii de
nematozi in refugii (adica stadii pre-parazite in mediul
neexpus la antihelmintice).




Figure 5.2. The exposed and in-refugia worm populations
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llustration from: Control of Worms Sustainably (COWS) Manual
http://dairy.ahdb.org.uk/resources-library/research-development/health-welfare /cows-manual/




Monitorizarea rezistentei antiparazitare se face
prin:

Investigarea Si raportarea cazurilor suspecte
de rezistenta sau a lipsei de eficacitate la un
anumit  farmacon  (prin  sistemul de

farmacovigilenta).

asigurarea  tratamentelor eficiente prin
utilizarea de antiparazitare ce apartin altei
clase farmacologice

utilizarea oricaror metode pentru a evalua
periodic eficacitatea antiparazitarelor




One World, One Health and
“Omne Resistome”....

Ce e de facut?




The basics of public health — clean water, good sanitation and
hygiene, infection prevention and control and surveillance —
are as critical for reducing the impact of antimicrobial

resistance as they are for infectious disease control

Dr Keiji Fukuda,
the Director General’s Special

Representative for Antimicrobial Resistance
at the World Health Organization (WHO)




PK/ PD

Farmacocinetica vs. Farmacodinamie

« Absorbtie Efectul asupra patogenilor
« Distributie

‘ « Metabolism
« Eliminare

Concentratia | Concentratia la Efect

Dozare . . . . . .
serica locul infectiei ; biologic
R — |

Farmacocinetica vs. Farmacodinamie

Sursa:
Cristina RT; http://www.veterinarypharmacon.com/docs/899-Curs-4-5.S.1l.pdf




Limitarile medicamentelor
de azi:

* biodisponibilizare nesatisfacatoare
 efect limitat
‘ » citotoxicitate potential mare

- tratamente lungi si frecvente

In acest context sunt necesare caracteristici
specifice care pot reduce morbiditatea si
mortalitatea!




Mecanismele generale ale pasajului sunt cele cunoscute
deja de la caile de distribuire a medicamentelor

Mediated Transport

‘Carriers’ vs. ‘Channels’

both are Integral Membrane Proteins

electrochemical

transported gradient
molectile - channel” “carrier”

&
Sursa:

&
lipid
bilayer
http://www.pharmacology2000.com/

General/Introduction/chan_trans1.jpg diffusion




Nanobiotehnologia

a) terapie invaziva minimala
b) functii cu densitate inalta
c) concentratii in volume foarte mici

Nano-dispozitivele

* maximizeaza activitatea terapeutica

* minimizeaza efectele toxice secundare
» tinteasc celule specifice si nu tesuturi
* permit o miscare usoara de suprafata.




Activation of
remrn bination

Sursa:
www.rikenresearch.riken.jpg

Selection: one week

o (1/10 of the conventional permd]
ADLib J#iz Antigen .

Antibody-.

E : Antigen-bound

Specific antibody-producing magnetic beads

cell clone

Cale noua de a produce anticorpi!
Se deschide calea aplicatiilor in domeniul produselor de

diagnostic in vederea tratamentelor personalizate.




LIDOI0Me
Contaimng

Ciprofloxacin®
i Liposome

gegradatson

Sustained release

Macrophage Anthrax spores and cells

Sursa: http://s3.amazonaws.com/readers/healthmad/2007/07/22/43701_0.jpg




Albendazole Oxfendazole
continuous slow release device continuous slow release device

Proftril bolus (Smith Kline)

Synanthic multidose bolus (Pitman Moore)

Morantel tartrate contiuous slow release devices for:

Paratect bolus (Pfizen Paratect flex (Pfizer)




Ivermectine
slow release bolus Fenbendazole
slow release bolus

Alte dispozitive:
Enzec and Alzet- Osmotic-pump M3D)
Repidose (Autoworm)

Intra Ruminal Pulse Release Electronic Device (-R-P-RED)
Oxfendazole Pulsed Release Bolus (Pitman Moore)




A doua generatie de nano-dispozitive a devenit mult
mai sofisticata datorita studiilor la nivel molecular acest
fapt permitand nano-dispozitivelor sa:

1. tinteasca,

2. identifice,

3. elibereze precis substanta activa,

4. monitorizeze eficacitatea terapeutica in timp real.




Detection of roundworm resistance against dewormers
Parasite Resistance in US Cattle

Donald H. Bliss!, PhD: Robert D. Moore?, MS: William G. Kvasnicka®, DVM

'Veterinary Parasitologist, MidAmerica Ag Research, 3705 Sequoia Trail, Verona, WI 53593

“College of Agriculture, Biotechnology & Natural Resources, University of Nevada, Reno, NV 89557
7131 Meadow View, Shawnee, KS 66227
THE AABP PROCEEDINGS—VOL. 41  sEPTEMBER 2008

1) 59 clinics in the USA
2) 19 States

3) 20 animals per farm

4\ Eecal exams-forroundworm-eggs-on-day-0.and-14 days




e 1. EMcacy of mascrocyelic lactone injectable formulations fom FECRTS® conducted by voborinarsy Practi b oryer

sulbmmitied Lo Intorvet rabbomal ot byusd

M b of M i by of Epp ooty Paorcant
Product trinls samples ix Fust-Hx ciTicacy

Lot ions

I vinfyias LT} 16E
IvomasE Flus 2h7
Dhactomax™® g i
Cydactin Lng Bid

Ivermeactin Ing i

Inj. Summar 2 i |

Fecal ¢ge count reduction tests

All samples taken al treatment and again two weeks post-Dreatment

conducted by velerinary practitioners and submit

Table 2. Efficacy of macrocyelic lactone pour-ons from FECR

ted to Intervet's national database

Number of Sumber of Eg counta’ig Percent
Product trials samples J efficacy

Pour-ons:
Ivomec® PO
Ivermectin PO
Dectomax® PO
Cydectin® PO

Pour-On summary L

Focal ege count reduction fests
All = arr|'||||-- taken at treatment and again two woeks post-treatment




Table 4. Efficacy of Safe-Guard®Panacur® in combination with various macrocyclic lactone formulations from

FECRTs* conducted by veterinary practitioners and submitted to Intervet's national database.

Combination Number of Number of Egg counts/3g*
product trials samples Pre-Rx Post-Rx

Percent
efficacy (%)

Safe-GuardPanacur Drench plus:

Ivomec® Inj. : 29
Ivomec® Plus 40
Ivermectin PO : 118
Dectomax® Inj, 20
Cydectin® Inj. L
Summary g 261

100.0%
100.0%
99.9%
100.0%
9.9
99.%%

* Fecal egg count reduction tests.
“*All samples taken at time of treatment and again two weeks post-treatment.

structuri

Fenazaquin Pyrimidifen
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Table 1: FDA-approved antiparasitic drugs for sheep and goats®,”

Thiabendazole

Morantel tartate

Albendazole

Fenbendazole

Levamisole

Thibenzole®

Omnizole®

E-Z-EX Wormer Pellets®
Equizole®

TBZ 200 Medicated Feed Premix
Rumatel® 88

Valbazen®

Panacur®

Safe-Guard®

Ripercol L®
Tramisol®
Levasol®
Ivomec®

Cydectin® Oral Drench

Sheep and goats
Sheep and goats
Sheep and goats
Sheep and goats
Sheep and goats
Goats

Sheep and goats
Goals

Goats and wild sheep (Rocky mountain bighorn sheep)
Mot approved for use in domestic sheep

Sheep

Sheep

sneep 1 his list is current as of April
4, 2018, and does not

Shee . . \
® include generic animal drugs.

Sheep
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TF2

Genetic
circuits

in host
organism

Protein
engineering:
modify enzymes
or shuffle
biosynthetic
modules

Optogenetics
biosensing

Synthetic
quorum sensing

Cell—cell
communication

ey

« Increase flux of
secondary metabolic
pathways

« Explore chemical diversity
of secondary metabolites

« Target validation

« Drug mechanism of action
* Disease models

« Drug delivery

+ Overcome drug resistance
+ Optimize secondary metabolism
« Fight toxic effects

https://www.dovepress.com/synthetic-biology-for-
pharmaceutical-drug-discovery-peer-reviewed-
fulltext-article-DDDT

Figure 2 Synthetic biology tools in various steps of drug discovery.
Abbreviations: ADMET, absorption, distribution, metabolism, excretion, and toxicity; TF, transcription factor.




Today, antibiotics are rarely prescribed based on a
definitive diagnosis. Diagnostic tests can show whether
or not an antibiotic is actually needed, and which one.

Dr Margaret Chan, Director General of
the World Health Organization




Treatment
may fail: Optimal treatment
reached quickly
prescription

Optimal treatment
delayed

Sursa:
https://amr- Optimal
review.org/sites/default/files/160518_Final%20 treatment may
paper_with%20cover.pdf never be achieved




Tackling antimicrobial resistance requires a wide range of
approaches and developing alternatives to antibiotics, in

humans and animals, is critical to the fight.
Vaccines have a wvital role to play in combating drug
resistance, by preventing infections in the first place

Sally Davies,
Chief Medical Officer for England




Universal coverage by a pneumococcal conjugate vaccine could potentially avert
11.4 million days of antibiotic use per year in children younger than five,
roughly a 7% reduction in the amount of antibiotics used for pneumonia cases
caused by 5. pneumoniae.

47%

reduction in
antibiotic use

Sursa:

https://amr-
review.org/sites/default/files/160518_Fin
al%20paper_with%20cover.pdf




Sursa:

https://amr-
review.org/sites/default/files/160518_Fi
nal%20paper_with%20cover.pdf

e LLETY

Provide early warnings of emerging
threats and data to identify and act
on long-term trends

Nationally

Guide policy and ensure

appropriate and timely
public health interventions




Alternative atractive la vaccinuri, ar putea fi:
anticorpii patogeni specifici,
agentii imunomodulatori,
bacteriofagii,
peptidele antimicrobiene si
produsele pro-, pre- sau simbiotice.

Exemple de reducere a consumului de anibiotice:

« un vaccin eficient pentru prevenirea furunculozei in
Norvegia (Midtlyng et al., 2011).

o utilizarea unui vaccin pentru a preveni diarea produsa de
Lawsonia intracellularis la porci




A selection of alternative products that are under development, which could be used
for prevention or therapy.

Phage therapy
Natural or engineered viruses
that attack and kill bacteria

Lysins
Enzymes that directly and
quickly act on bacteria

Antibodies

Bind to particular bacteria or
their products, restricting
their ability to cause disease

Probiotics
Prevent pathogenic
bacteria colonising
the gut

Immune stimulation
Boosts the patient's natural
immune system

Sursa:
https://amr-

Peptides

review.org/sites/default/files/160518_Final Non-mammalian

%20paper_with%20cover.pdf animals’ natural defences
against infection




Unele alternative consecinte negative pt.
sanatatea publica:

De ex. suplimentarea cu oligoelemente, ex. Zn si Cu, ca
alternativa la controlul colibacilozei suine (Fairbrother,
2005;. Hojberg 2005), a crescut semnificativ proportia de
E. coli multirezistente in vivo in microbiomul enteral al
porcilor (Bednorz, 2013) si o rezistenta crescuta la
meticilina in cazul stafilococilor (Yazdankhah, 2014).




Sursa:

https://amr-
review.org/sites/default/files/160518_Fin
al%20paper_with%20cover.pdf

oo
60% & ¢

potential decrease in the

number of cases of water and
sanitation-related diarrhoea

being treated with antibiotics




Sursa:

http://blog.nouadreapta.org/wp-
content/uploads/2011/01/caricatura_zilei-23411-
' 250x300.jpg
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