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Rezumat

In prezentarea PPT se continua activitatea de informare si instruire a specialistilor din domeniul
medicamentului veterinar. Sunt prezentate principalele aspecte ale elementelor care au stimulat
dezvoltatea Rezistientei la Antimicrobiene (RAM), evolutia masurilor luate in U.E. si racordarea Romaniei
la acestea, ce este PCU (Population Correction Unit), despre rata vanzarilor pe categorii de produse si
grupe medicamentoase in tarile UE si Romania, moduri si mecanisme de dezvoltare a RAM, impactul
economic si pierderile datorita RAM, dar si noile mijloace de combatere a acesteia in lume.

Abstract

The PPT presentation continues the activity of informing and training specialists in the field of veterinary
medicine. The main aspects of the elements that stimulated the development of Antimicrobial Resistance
(AMR), the evolution of the measures taken in the EU are presented. and Romania's connection to them,
which is PCU (Population Correction Unit), about the sales rate by categories of products and drug
groups in EU and Romania, ways and mechanisms of development of RAM, economic impact and losses
due to RAM, but also new means to fight it in the world.
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Prezentul material face parte din proiectul:
Abordarea bioeconontica a agentilor antinticrobieni- utilizare si rezistenta,
cod: PN-III-P1-1.2-PCCDF2017.

Prezentul material se bazeazd pe studiistiintifice din ultimul deceniu,
cdrti, opiniile expertilor si pe baza experientei personale a autorului.
Desigur, ca parte a unui proces de actualizare continud, acest punct

de vedere (personal) trebuie sd fie adaptat periodic la cele mai recente
cunostinte stiintifice acumulate, referitor la acest topic.

Rezistenta la antimicrobiene (RAM)

Capacitatea bacteriilor de-a deveni rezistente la efectul
farmaconilor antimicrobieni (incluzand aici: antibiotice,
antivirale, antifungice si antiprotozoarice) la care aceste
microrganisme au fost sensibile anterior.

Antibiotic:

metabolit biologic activ produs de germeni
microscopicj ca mijloc de luptd cu concurentii
lor (in general bacterii, dar nu doar ele).
Antimicrobian:

orice compus natural, sintetic sau semisintet
care poate determina oprirea cresterii
microbiene si fungice.

Top 5 elemente care au stimulat RAM:

1). Cererea crescuti pentru produse alimentare.

2). Modificarile sistemelor de productie animald,

3). Schimbarea tendintelor in comertul cu animale.

4). Cresterea circulatiei animalelor si a produselor specifice.

5). “Specifitatea” cresterii a animalelor = Lipsa de coerenti
la nivel mondial.
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Regulamentul UL 2019/6 privind produsele medicinale veterinare
prevede mdsuri concrete pt. limitarea utilizdrii antimicrobienelor la
animale intr-o perspectivid One Health.

Aceste mdsuri vor fi esentiale in atingerea obiectivului Strategiei
UE Farm to Fork care include reducerea wvanzdrii de
antimicrobiene.

Interdictiile privind utilizarea antimicrobienelorse aplicd  si
producitorilor din afara UE care doresc sd exporte in UE animale
de la care se obtin produse alimentare sau alimente produse din
animale in cadrul UE.

Fapt

Consumul de medicamente in medicina veterinara il
depdseste pe cel din medicina umand si este
recunoscut  faptul cd  medicina  veterinard
contribuie major Ila aparitia si raspandirea
rezistentelor la oameni... (OMS, 2012).

uuuuu

70%

are consumed by animals

Complexitatea si interdependentele utilizdrii medicatiei a.u.v.
Sursa: EPRUMA, 2018, (prelucrat Cristina)
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... mdasuri in U.E.

In Nov. 2011 CE prin EMA a lansat primul plan de
actiune menit si abordeze riscurile reprezentate de
RAM.

Planul de actiune se bazeazd pe o abordare holisticd, in
conformitate cu initiativa ,,One Health”.

Planul de actiune acoperd sapte domenii si stabileste
doudsprezece mdsuri specifice care trebuie luate in
domeniul sanatatii umane si / sau veterinare.

Medicina
veterinara

Omne Health

ONE HEALTH

Human health and animal health are interdependent.
At the same time, both depend on the eavironment.

Tratament & sode
Seterminamts.
Profilaxie

Corelatiile si interdependeita in
aparitia rezistertelor

Sursa:
httpy//amrls.com.msu.edu/images/oph/HUMA]
-HEAL :

ESVAC Main National
Contact Points
(NCs) / Alternates

ESVAC Species NCs Networking-ul RAM

Data Managers

European Surveillance
of Veterinary
Antimicrobial

Consumption (ESVAC)

at the

European Medicines
Agency (EMA)
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Agentii internat ionale
implicatein monitorizareafenomenului rezistentei
(Sintezd Cristina, 2016)

Denumirea agentiei/ organismului Tara

National Antimicrobial Resistance Monitoring System (NARMS) USA
Global Antimicrobial Resistance Surveillance System (GLASS) OMS
Global Health Security Agenda (GHSA USA
Fleming Fund UK
Antimicrobial Advice Ad HocExpert Group (AMEG) EU
Global Innovation Fund UK/CN
Canadian Integrated Program for Antimicrobial Resistance (CIPARS) Canada
Observatoire National de Epidémiologie de la Résistance Bactérienne aun
Antibiotiques (ONERBA)
The Danish Integrated Antimicrobial Resistance Monitoring and Research
Programme (DANMAP)
Japanese Veterinary Antimicrobial Resistance Monitoring System Japonia
Global Salni-Surv: Salmonella surveillance program,serotyping and AMR
testing throughout world

Franta

Danemarca

OMS

...in Romania

Se fac eforturi pentru colectarea datelor primare ale
rezistentei la animale pentruracordareala sistemele
oficiale de monitorizare a fenomenului, (prezentedeja
de peste un deceniu in Europa).

Prezenta oficiald a tarii noastre a fost semnalatd
tntrun studiu de amploare al EU incd din 2009).

R PaTOpITNG (Ountries

) Noa participating countries h

EARS-Net 2010
—
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50 mg/kgc...

Sursa:

https;//assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/580710/1102060

v1-Understanding_the_PCU-_gov_uk_guidance.pdf

Ce este PCU = Population Correction Unit?

1
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Understanding the
Population Correction
Unit used to calculate
antibiotic use in food-
producing animals.

December 2016

i .
XX divlded by xx= xx mg/PCU

PCU - se referd la numdrul de animale dintr-o tard /an corelat cu
estimarea greutdtii fiecarei specii in momentul tratamentului cu
antibiotice. T
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Table 6. Estimated PCU (in 1,000 tonnes) of the population of food-producing animals’~, by country, in 2020

Country Cattle Pigs  Poultry and gests Fish  Rabbits Horses Total

Austria 422 357 89 36 o o 38 942
Estimareavalorilor sesun 484 e2 85 15 ° « a1
> Bulgaria 114 76 42 100 14 <0.01 23 368
PCUinUE/2020 couma 103 92 49 52 21 0.01 1 329
Cyprus 20 45 13 43 o 01 2 123

. . Crechia 288 199 3 16 20 7 39 699

Corelatia dintre ovenmark 380 1,754 123 12 a6 0 70 2,385

. Estonia 59 43 2 5 1 o 5 116

VMP-uri si PCU Fintand 207 146 85 12 15 0 30 494
France 3,065 1,811 1,087 644 46 39 272 6,965

a s 2 Ch, Germany 2,922 3,534 1,022 132 19 23 520 8,173
Prmczprzlul indicator 2" = o 5 — s = s g2
aplicat in acest raport wungay 152 31s 3T 82 ° 8 24 8o
» i = Iceland 19 6 6 41 41 o 23 135
pe’ltru e.:\,prl"lﬂrg{l Ireland 1,304 294 11 344 38 o 100 2,190
consumului de  taly 1,424 782 766 571 59 30 157 3,790

. . - Latvia 88 36 23 8 ] 0.04 3 158
nntl’”lcrOble,le Lithuania 157 71 57 11 2 0.04 6 303
veterinare este mg de  tuxembourg a2 10 01 0 o 2 54
substanti activd - - . = L 2 L

. £ g Netherlands 1,021 1,597 382 72 6 0.5 36 3,115
normalizatd de unitatea woway 213 120 69 92 1486 o 50 203
d Ct 2 lﬂtl - Poland 1,583 1,370 1,409 21 40 2 116 4,542
€ corectic @ POPULALICL  porgn 212 359 229 178 13 6 15 1012
(1]’gMCP):Cn11titﬂte Romania 886 618 534 850 7 <0.01 108 3,004
A - A ” Slovakia 83 60 52 26 2 <0.01 6 228
vandutd in tone X gy ena g 28 %5 & Pt > 8
log/pcu in kg Spain 935 4,253 888 1,372 310 s7 252 8,068

Sweden 295 201 114 25 10 0 142 786

Switzerland 463 188 78 3 ] 1 45 806

United Kingdom 1,768 795 1,251 2,744 218 o 339 7,115

Total 31 countries 18,888 20,087 9,299 8,307 2,552 179 2,571 61,884

Figure 18. The denominator (PCU) and its distribution by the food-producing animal species (1 PCU = 1 kg),
by country, in 2020
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* ‘Other species’ includes horses and, for some countries, farmed fish and/or rabbits.

Vinzdrile de substantid activid (%) pentru fiecare clasd de antibiotice, exprimate
in mg/PCU/ 2020 (totalul vdanzdri in cele 31 de tdri Europene)

Sursa:
https:/ /ecdc.europa.eu/sites/ portal/ files/media/en/ publicati / Publications/antimicrobial ista pe-2015. pdf
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Conform datelor, in Europa, pe parcursul scurtei lor existente:

un pui e tratat cu antibiotice de 2,3 ori, iar un porc de 5,3 ori!
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Vanzirile diferitelor clase de antibiotice, in mg/PCU,
in 31 de tdri Europene, in 2020

Sursa:

https//ecdc.europa.ew/sites/por tal/files/medw/en/publications/Publicatio

ns/antimicrobialresistanceeurope-2015.pdf
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Sursa:
https.//ecdc.europa.eu/sites/portal/files/media/en/pu
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europe-2015.pdf
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@

mg/PCU

2014-2020
mg/PCU
0 5 10 15 20 25 30
Tetracyclines
Penicillins
Macrolides —__
Fluoroquinolones :
Aminoglycosides _
Amphenicols -_
Polymyxins g_
Sulfonamides -_
Lincosamides F_
Pleuromutilins F
Others® t
Timethoprin [ Ten.din,ta vAnzdri Ior.de antimicrobiene in
310 and athgen. perioada 2014-2020 in UE
Other quinolenes
1st- and 2nd-gen.
cephalosporins
= 2014 m 2015 u 2016 = 2017 m 2018 = 2019 = 2020

Impactul

utilizarii imprudente a antiinfectioaselor

...considerabil si greu de calculat!
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Datoriti RAM se vapierde imensul avantaj
cdstigat in ultimul secol asupra:

bolilor : procedurilor
cancerului

infectioase chirurgicale,

» pneumonia Antibioticele sunt cruciale e« transplantul de organe
* tuberculoza pt. a ajuta chimioterapia si e« operatia de cezariana,
« HIV implicit impotriva infectitlor < protezirile
* malaria. asociate * abdomenul acut

* operatiile pe tendoane

Dupi Jim O’Neill in: The review onantimicrobial resistance Tackling
Drug-resistantInfections Globally:Final Report and Recommendations
Sursa: https;/famr-review.org/sites/default/files/160518_Final% 20paper_with% 20cover.pdf

...Peste 70% dintre bacteriile responsabile de
infectiile intraspitalicesti sunt rezistente la cel putin
un antibiotic !

...anual, infectiile rezistente ln medicamente conduc
la decesul a cel putin 25.000 de pacienti in UE si
700.000 in lume si genereaza costuri de 1,5 mld.
Euro / an numaiin EU!

... prin urmare, fenomenul rezistentei (mai ales la
antimicrobiene)a devenit o prioritate C.E.

Citand surse ECDC si EMA in EU:

Consecintele fenomenului de rezistertd sunt dramatice:

« tulpini multirezistente: aprox.400.000 tulpini / an;

« zile de spitalizare in plus:2.500.000 zile spitalizare/an;

* costuri de extra-spitalizare:900 milioane euro/an;

* pierderi de productivitate:600 milioane euro/an.

« anual, aproximativ4 milioane pacienti dobindesc o infectie
asociatd asistentei medicale.
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Din pdcate

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

In India, infectiile neonatale antibiotic-resistente este
cauza decesuluia aprox. 60.000 de nou-ndscuti/ an!

Din 40.000.000 oameni / an care se trateazd cu
antibiotice pentru boli respiratorii doar 13.000.000 au
confirmatd necesitatea certd a tratamentului prin
examene de laborator!

Sursa:
https//amr
review.org/sites/default/files/160518_Final% 20paper_with % 20cover.p

AMR in 2050
10 million

Tetanus

Road traffic
accidents

1.2 million

Cancer
8.2 million

700,000
(low estimate)

Measles

130,000 100,000~

120,000

Diarrhoeal

disease Diabetes

1.4 million 1.5 million

In Romania:

Problema

Oricine
poate cumpdra
si administra

medicamente
fiard consult si
farivetetd!
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In Romdnia (ca si in Europa...)

» Utilizarea iresponsabild a antibioticelor la animalele
de ferma, a dezvoltat rezistenta la animale sau la
persoane care consumd carne si subproduse

» Antibiorezistenta a aparut mai ales prin folosirea
antibioticelor ca biostimulatori, in conservarea
alimentelor de natura animald sau cel mai des prin
administrarea antibioticelor nerational, fdard retetd
si antibiogramad!

In Romania (ca si in Europa...)

Principale cauze ce favorizeazd aparitia fenomenelor de

rezistentd la medicamente sunt:

o sub-dozarea/dozareainadecvatda s.a.,

e tratamentulbolilor virale la animale cu antibiotice...,

® administrareala orice tratamenta antibioticelor cu
spectru larg, tn timp ce antibioticele cu spectru ingust
ar fi suficiente.

legituraAT / RAM
a fost deja demonstrati statistic (p<0,01) pentrii:

* fluorochinolone / E. coli la om si animale,

* cefalosporine 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 incrucisatd
la Campylobacter spp. la animale si oameni.

s cefalosporine din gen. 3 & 4 = rezistentd incrucisatd la
fluorochinolone/ E. coli la om,

* fluorochinolonele / Salmonella spp. si Campylobacter spp. la om
a fost legat de AT cu fluorochinolone la animale.
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Romania

Figure 105. Sales (mg/PCU) by antimicrobial class in Romania, from 2014 to 2015

Romania mg/PCU
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Sursa:
https;//ecdc.europa.eu/sites/portal/files/
media/en/publications/Publications/anti
microbial-resistanceeurope-2015.pdf
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Figure 106. Sales (mg/PCU) of 3rd- and 4th ion cephalosporins, fluoroquinol and palymyxins
in Romania, from 2014 to 2015
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Conform ECDC si EFSA

In Romdnia prin consumul ridicat de antimicrobiene atit in medicina umand cit
si in medicina veterinard, (257,2 tonesau 100.5 mg/PCU),ne situeazd intre locurile
fruntase la nivel european.

40

- » ~» w
& 8 u 8

DDD per 1000 inhabitants per day

» § & 8 < 28 % F LRAE s P 8 2 ¥ 2 B 2 95 5 B S
ES SRS EEEEESER BEREEREREREE
3 E3°0 g8 & E 3y 58§ 22°:58"acs3
3 2 2
c
2
Diferentele in procentul vinzdrilor antimicobienelor
pentru cele 31 detdari UE, intre anii 2011- 2020
18 180
161.4
16 160
14 140
12 120
10 100
g g
g‘ 8 80 g‘
6.60
6 60
4 3.70 40
2.98 3.31
= 3 >3 *3 242 O3 23
2 20
207 0.50
024 025 ol oSl 2% o. 19 I 0.3l o 15 o. x°s“|
0 = = = = a Py )
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
¥ 3rd- and 4th-gen. cephalosporins Polymyxins
Other quinolones —@— Total sales
in mg/PCU
W Fluoroquinolones
How Antibiotic Resistance Spreads How Bacteria and Fungi Fight Back
° o Against Antibiotics
"";:‘:""’""‘ s iotics fight germs. ia and fungi). But garms fight back and find new ways
St sathietic e to survive. Their defense ies are called Only germs,
n.: by not people, become resistant to antibiotics.
Germs develop new Germs change or destroy ‘Germs restrict access
cell processes that the antiblotics with by changing the
avoid using the enzymes, proteins that entryways or lmiting
antbictic’s target. break down the drug. the number of

a eate-rme

wm <2 rvs! -a;

omum okes ghe

.m», - _(

Mecamsme & Lbemém @

Sursa:
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RAM - consecinta: evolutiei, selectiei naturale si
a mutatiei genetice !

Utilizarea masiva a medicamentelor, in special a
antiinfectioaselor exerciti o presiune de selectie

majord urmatd de aparitia unor microorganisme
rezistentein populatiile umane si animale.

C onditiile 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 e datorat: ,,rationalizirii genomului’.

Intre bacterii existid concurentd acerbd pt. resurse.
Pentru a se mentine si reproduce genomul, bacterian are
nevoie de: energie + resurse.

Un genom mare, necesita mai multd energie pt. a fi
pastrat in functiune si duplicare.

Din pdcate

Tehnicile de screening genomic, nu au reusit incd sa
livreze promisiunea lor de “revolutie” in descoperirea
de noi antibiotice!

Acest lucru a condus in timp la aparitia de ”superbug s”
= adicd bacterii rezistente la majoritatea antibioticelor
utilizate.

Exemple clasice:
S. aureus rezistent la meticilind (MRSA),
M. tuberculosis super-rezistent la antibiotice.
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Evolutia farmaconilor pand la
“Era superbug”  su=

httpy//amrls.com.msu.edu/images/pharm/timeline_01.jpg

Oxytetracycline discovered (1350)

Erythromycin dicovered (1952)

Sulfonamides discovered (1932) vancomycin discovered (1956)
R & Kanaimoca & 4 (195

Before 1330 1930-1939 |
Penicliin discovered (1928) Penicillin introduced (1942) Methicillin introduced (1960)
Streptomycin discovered (1943) Ampicillin introduced (1961)
Bacitracin discovered (1943) Spectinomycin reported (1961)
Cephalosporins discovered (1945) Gentmicin discovered (1963)
o Chloramphenicol discovered (1947) Cephalosporins introduced (1964)

Rifampicin introduced (1971) Chlortetracycline discovered (1947) Vancomycin introduced (1964)

Tobramycin discovered (1971) Neomycin discovered (1949) Doxycydcline introduced (1966)

Cephamycins discovered (1972) Clindamycin reported (1967)

Minocycline introduced (1972)

Cotrimoxazole introduced (1974) Azithromycin introduced (1993)

Amikacin introduced (1976) Quinupristi pristin introduced (1999)

e Sursa:
'1990-1999 httpy/img.timeinc.ne

s ww - I e
Amoxicillin-clavulanate introduced (1984)  Linezolid introduced (2000) o T : NN 6/a_lantibiotics 0618
Imipinem/cilastin introduced (1987) Cefditoren infroduced (2002) ™ Iy P8
Ciprofloxacin introduced (1987) Daptomycin introduced (2003)

Telithromycin introduced (2004) P

Tigecycline introduced (2005)

Principalele interac tiuni in
mecanismul instaldrii

rezistentei la anti-bacteriene
teriile rezistente pot cauza boli sau infectii (Cristina 2018)

Antibioticul selectioneaza bacteria

- w = v
Diseminarea bacteriilor  Diserninarea bacteriilor| Diseminarea bacteriilor Diseminarea bacteriilor
Tt la alte animal B a rezistente la fer

- r rezistente pe sol, surse de
din ferma via interactiunea  consumatori via produse Diseminarea bacteriilor apa prin contaminare cu
cu cele contaminate i it in mediu surse animale

acvatic

Diseminarea bacteriilor
rezistente pe fructe si
legume
Bacteriile tranfera gene ale
rezistentei catre alte bacterii Diseminarea bacteriilor
rezistente in mediul

acvatic

Boli sau infectii rezistente care
se pot dezvolta la oameni

Priority & stewardship:
individual vs. Public health

Human medicine Veterinary medicine Sursa:

hitps://www frontiersin.org/files/Articles/2
Stewardship Stewardship 06029/ﬁmcb4)7 01196-

HTML /image_my/finicb-07-01196-¢003.jpg
Fapt! g i 2 f i %

Rdaspandirea si transmiterea genelor rezistentei este

incrucisatd si a fost demonstratd ca fiind posibild intre:
* oameni - animale,

* animale - oameni, si intre

* animale - mediu.

In acest sens este esential sd se retind cd: in respectul
Omne Health, un tratament antimicrobian veterinar

durabil trebuie sd fie legat de problemele de sdandtate
publicd si nu de cele de sandtate animali!
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antibiotice (dupid EMA) J Aminoglycosides [t y p-lactams

Amphenicols g Fluoroquinolones
Antifolates - j Glycopeptides
p-lactams y X Macrolides
Glycopeptides - Rifamycins

Rifamycins . Tetracyclines
i Target amplification 2

Sulfonamides
Trimethoprim

Sursa:

http://images. forbes.com/media/magazines/forbe g
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Prescrierea excesivd a antibioticelor nu este unica
sursd de antibiotice care polueazd mediul!

Incd din anii 70, antibioticele puteau fi gdsite in carnea
bovinelor, porcinelor si pasarilor, aceleasi antibiotice
fiind identificate mai apoi in sistemele de apd municipale
si freatice sau in sol, cu urmadrile sale dramatice !

Chloroauine
16 years
Fansidar
6 years
s |
Mefloquine
4 years
oy
A
http//www.bio.umass.edu/micro/klingbeil/590s/L ?::::t::o
D e exemp lu: ectures/12590Lect23.pdf H
1940 1950 1960 1970 1980 1990

Aparitia rezistentei la fluoroquinolone, dupd infectii banale
cu Campylobacter si E. coli la oameni este clar urmarea
utilizdarii acestora in furajele animalelor cu transmisia
bacteriilor rezistente la om prin intermediul cdrnii &
produselor animale !

Fapt!

Cele mai multe rapoarte se referd la tendinta de crestere
a utilizdrii substantelor antimicrobiene folosite in doze
sub-terapeutice la animalele de rentd si pasdari

Atat dovezile moleculare cat si cele epidemiologice
indica faptul cd prevalenta rezistentei la antibiotice
printre oameni a fost declansatd prin introducerea
enrofloxacinei in furajarea pdsarilor, fapt care a
determinat FDA in 2011 sa interzicd utilizarea
acestui medicament la pasdri
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Fapt!

Cresterea frecventei rezistentei la quinolone in
randul tulpinilor umane si animale a fost demonstrat
deja pt. Salmonella enteritidis st Campylobacter spp.

A fost de asemenea raportatd rezistenta multipld a
Salmonella typhimurium la: ampicilind,
cloramfenicol, streptomicind, sulfonamide si
tetraciclina (ACSSuT)

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

antimicrobial development. Sursa:

https://amr
review.org/sites/default/files/160518_Final% 20paper_

with% 20cover.pdf
Amenintari
majore

Total venture capital Antimicrobial venture
investment capital investment

s1 .8bn
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AMR is not a problem that can be solvedy any one country, or even any
one region.. Our broad estimate for the cost of taking global action on AMR
isup to40 billion USD over a10-year period (Jim O'Neil, 2016

profilaxia USNIH

2914800(amogene) 4 5/ 1.2% antivio
6 0 18,6%0....
5 O(antibiot:.’ce)

uk: Gripa suind = 1.9 miliarde USD/an
O sua:Ebola=5.4 mzlzarde USD/an

Gastro-intestinal tract

Aup; ol voute. Proximal Distal
L \\ | 1-F% —Io Mmm..-l\
L | /‘1
i =
T —
| ? __Envionment
- o

Resistance :animal heaith issue _Resistance: public health issue

Gastro-intestinal tract

Proximal Dlstal

Impactul mr s -{:-l

administrarii antibioticelor e

FM chain

Sursa:
https//www.frontiersin.org/articles/10.3389/fmicb.2016.01196/full y /
Biophase
Target pathogen I

Resistance: animal health lasue | | Resistance: public health lssue |
Fapt!

Antibioticele administrate animalelor nu sunt complet
absorbite de citre acestea!

In functie de antibiotic, intre 30 si 90% din antibiotic poate
fi excretat prin urind sau fecale in stare bioactivd, chiar
intacte sau sub formd de metaboliti antibiotici, care-si pot
pdastra mai departe activitatea antimicrobiand.

Antibioticele administrate animalelor ajung adesea in sol si

apd prin deseurile medicale si medicamentele eliminate
necorespunzdtor sau prin praful provenit din unitdtile de
cresterea industriale.

68



Romeo T. Cristina Medicamentul Veterinar / Veterinary Drug

Vol. 16(1): 50-75; Mai-lunie 2022

Fapt!

Auntibioticele care au fost identificate T
apele de suprafai au inclus adesea:

emacrolide,
e sulfamide,
e tetracicline,
* cloramfenicol i, ‘
e clortetraciclina, ‘.‘
o s1.(.lfhmetn'zin.a, 600/0 é ‘
* lincomicina, potential decrease In the

° trimetoprimul number of cases of water and
. sanitation-related diarrhoea

e sulfadimetoxinul EEEIFRTETRNIPTIMIS
e sulfametazina.

Sursa:
https://amrreview.org/sites/default/files/160518_
Final% 20paper_with% 20cover.pdf

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

Given that the countries of the G20 account for 80% of total
world meat production..., a large part of antibiotic consumption
in livestock and the likelihood of generating drug resistance,
currently rests with them.

Ce e de fdcut?

10-year targets to reduce unnecessary antibiotic use in
agriculture, introduced in 2018....

(Jim O’Neil, 2016)

Limitdari ale medicamentelor de azi:

* biodisponibilizare nesatisfacitoare
e efect limitat

* citotoxicitate

* tratamente lungi si frecvente

In acest context sunt mnecesare caracteristici
specifice noi care sd poatd reduce morbiditatea si
mortalitatea la om si animale!
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Sally Davies,

Chief Medical Officer for England

Tackling antimicrobial resistance

requires a wide range of
approaches and developing

alternatives to antibiotics, in
Tumans and animals, is critical to

the fight.

Vaccines have a vital role to play
in combating drug resistance, by
preventing infections in the first

place.
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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 47% reduction in the amount of antibiotics used for pneumonia cases

caused by S. pneumonige.

47%

reduction in
antibiotic use

Sursa:
hittpsy/amr

review.org/sites/default/files/160518_Final % 20paper_wit]

% 20cover.pdf

Alternative atractive la vaccinuri, ar mai putea fi:

anticorpii patogeni specifici,
agentii imunomodulatori,
bacteriofagii,
peptidele antimicrobiene si
produsele pro-, pre- sau simbiolice.

Exemple de reducere a consumului de antibiotice:
* un vaccin eficient pentru prevenirea furunculozei in

Norvegia (Midtlyng et al., 2011).

* utilizarea unui vaccin pentru a preveni enterita produsd de

Lawsonia intracellularisla 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

Antibodies

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

Immune stimulation
Boosts the patient's natural
immune system

Lysins
Enzymes that directly and
quickly act on bacteria

Probiotics
Prevent pathogenic
bacteria colonising
the gut

Peptides
Non-mammalian
animals' natural defences
against infection
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Farmacocineticd vs. Farmacodinamie:ic

e Absorbtie Efectul asupra patogenilor

e Distributie

o Metabolism Sursa:

e Eliminare Cristina RT; http//www veterinarypharmacon.comy/docs/89Curs4-5.5 11 pdf

v
Concentratia |
locul infectiei

Efect

biologic

Concentratia

Dozare R
serici

-

’ Farmacocinetica vs. Farmacodinamie

Medicamentele eco-green...
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\Slow release formulation ﬁ/

Medicamentele lipofile sunt selectionate in M.V. din motivele:
- necesitatea retarddrii si corelarea cu t 1/2 .
- dezvoltareade noi farmaconi si eco-green: ceftarolim, telavancina si dalbavancina.
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Figure 2 Synthetic biology tools in various steps of drug discovery.
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Abbreviations: ADMET, absorption, distribution, metabolism, excretion, and toxicity: TF, transcription factor.
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Alte alternative viabile

Nanobiotehnologia
a) terapie invazivd minimald
b) functii cu densitate inaltd
c) concentratii in volume foarte mici

Nano-dispozitivele
* maximizeazd activitatea terapeutiai
* minimizeizd efectele toxice secundare

* tintesc celule specifice si nu tesuturi

Nano-dispozitivele

Fulerenele

Nanotubii Nanofirele Nanostructurile Nanosferele Nano

tot mai sofisticate datoritd studiilor la nivel molecular
acest fapt permitind acestora sda:

1. tinteascd,

2. identifice,

3. elibereze precis substan ta actiod,

4. monitorizeze eficacitatea terapeuticd in timp real.
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Genetica

Cercetdtorii au reprogramat genetic un serotip de E. coli. Acesta
poate ucide chiar si alte grupuri de bacterii responsabile pentru
infectiile greu de tratat prezente in: plamdini, vezicd urinard ori de
pe dispozitivelemedicale implantate.

Reprogramarea geneticd a E. coli
Sursa imagini: httpy//samcp.s3.amazonaws.com/upimage/img_rend/500/188.jpstanga)
httpy//www.biosciencetechnology.com/sites/biosciencetechnology.com/files/legacyimages/bt1310acs. fogeapta)
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Sursa:
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clortetraciclind
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oxitetraciclin
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Peniciline antistafilococice
(peniciline rezistente la beta-
lactamaze)

cloxacilind

dicloxacilina

nafciling

oxacilind

Peniciline naturale cu spectru ingust (peniciline sensibile la beta-

lactamaze)
benzatin benzilpenicilind feneticilind .
benzatin fenoximetilpenicilind fenoximetilpenicilind PRUDENTA
benzilpenicilind procain benzilpenicilind 2
Sulfonamide, inhibitori de dihidrofolat-reductaza si binatii
formosulfatiazol sulfalen
ftalilsulfatiazol sulfamerazind
sulfacetamida sulfametizol
sulfaclorpiridazind sulfametoxazol

sulfaclozind
sulfadiazind
sulfadimetoxind
sulfadimidina
sulfadoxina
sulfafurazol
sulfaguanidind

Actor - cheie

sulfametoxipiridazind
sulfamonometoxind
sulfanilamida
sulfapiridind
sulfachinoxalind
sulfatiazol
trimetoprim

Contributia specifici

* educareacu privirela antibioticesi utilizarealor
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o promovareautiliziruprudentea antibioticelorla animale
* tmbundldirea condifiilorde igiendin cabinete, spitalesau in intervenfii
* utilizareaagentilor cu spectru tngustori de cite ori e posibil
Medicii » nu toate infectitleau nevoiede antibiotice

veterinari +

folosireavaccinurlorca mijlocde prevenireal infectiilor
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elaborareaunor orientiri localepentru utilizareade antibioticelor
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