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THE NEW EU ONE HEALTH ACTION PLAN
AGAINST ANTIMICROBIAL RESISTANCE

1. MAKING THE EU A BEST PRACTICE REGION

2. BOOSTING RESEARCH, DEVELOPMENT AND INNOVATION ON AMR

3. SHAPING THE GLOBAL AGENDA

https://ec.europa.eu/health/amr/sites/health/files/antimicrobial_resistance/docs/amr_2017 action-plan.pdf
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ANTIMICROBIAL CONSUMPTION IN ANIMAL HUSBANDRY
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ECDC/EFSA/EMA second joint report on the integrated
analysis of the consumption of antimicrobial agents and
occurrence of antimicrobial resistance in bacteria from
humans and food-producing animals

Consumption of antimicrobials
(tonnes of active substance )

Humans Animals Total
3,821 8,927 12,720
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Note: The relationship between AMC in humans and AMR in food-producing animals was not addressed in this
report.

Figure 1: Available sets of data related to AMC and AMR in humans and food-producing animals in
the reporting countries and the possible relationships investigated in this report

= AMC in humans
= AMR in humans
= AMC in food-producing animals
= AMR in food-producing animals
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S UNIVERSITA Partial Least Squares Path Modeling (PLS-PM).
‘ CATTOLICA potential relationships between antimicrobial resistance in bacteria from humans
del 2acie CUote (AMRhuman) and antimicrobial consumption in humans (AMChuman), antimicrobial
consumption in animals (AMCanimal) (whether as direct or indirect influential factor),
and antimicrobial resistance in bacteria in animals (AMRanimal)

AMCpig AMCpcnultry AMCcommunity AMChospitaI AMCpig AMCpouItry AMCcommunity AMChospitaI
0.491 0.539 0.928 0.082
AMCanimal @ AMCanimaI @
B =0.851 B =0.710
P = 0.0009 [0.572; 0.894]
P = 0.004 B = 0.746
) [0.494; 0.884]
2 — P = 0.002
Rz =0.724 @ AMR}uman R2 = 0.503 AMR;nimal > AMRuman R2 = 0.557
0.737 Ws \
AM Rpig AM Rpcnultry AM Rpoultry

14 countries: AT*, CY, DK, ES*, FI, FR, IT, LT, NL, PT, RO, SI, SK, UK.
*For these countries consumption in hospital was estimated (goodness-of-fit = 0.689).

tetracyclines in Salmonella tetracyclines in Campylobacter jejuni

EFSA Journal 2017;15(7):4872
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1) Resistance to fluoroquinolones in C. jejuni from broilers and humans, 2013 2) Resistance to fluoroquinolones in C. jejuni from broilers and humans, 2014
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Dots represent countries included in the analysis.

Figure 24: Logistic regression analysis curves of the probability of resistance to fluoroquinolones in
Campylobacter jejuni from food-producing animals and humans, (1) 2013 and (2) 2014
(see also Table 21)
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(@) Prevalence of ESBL-producing E. coli phenotype, food-producing animals and derived meat, 2017-2018
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= Differences between the systems for collection and
reporting of data on AMC and AMR in bacteria from
humans and food-producing animals hamper direct
comparisons.

= Nevertheless, in most cases, AMC was positively
assoclated with AMR in both animals and humans.



UNIVERSITA
CATTOLICA

del Sacro Cuore

Occurrence of resistance in Salmonella spp., carcases of food-producing animals, 2017-2018
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Pig carcases, fatteners, 2017 Broiler carcases, 2018 Fattening turkey carcases, 2018
(N =954, 22 MSs) (N=873, 19 MSs) (N=2358, 9 MSs)

AMP: ampicillin; CIP: ciprofloxacin; CTX: cefotaxime; SMX: sulphonamides; TET: tetracyclines.
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Hazard Characterization

= The prevalence of AMR species in RTE food

= The prevalence of AMR genes in RTE food

= AMR in strains intentionally used in the food chain
Exposure

= How many AMR bacteria from RTE foods are ingested?
= What the rate of horizontal gene in food?

Risk Characterization

= What's the risk dimension?
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species count

unvirsita  Cheese Metagenome
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13,166,058 sequences totaling :
3,724,678,492 basepairs with an .
average length of 283 bps. -
O
2:400 O
2,100 O
1,800 m
1,500 O
O
1,200 O
%00 O
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300 O
B S R R s e B B B e -
0 1,400,000 2800000 4,200,000 5,600,000 7,000,000 8,400,000 9,800,000 11,200,000 12,600,000 14,000,000 [l
number of reads 0
O
m

Bacteria - 84,981,466 (98.18%)
Viruses - 1,193,212 (1.38%)

None - 218,858 (0.25%)

other sequences - 78,580 (0.09%)
Eukaryota - 55,309 (0.06%)
Archaea - 25,161 (0.03%)
unclassified sequences - 1,745 (0.0

Lactococcus - 48,329,268 (55.84%)
Streptococcus - 26,395,216 (30.50%)
Enterococcus - 4,245,026 (4.90%)
Lactobacillus - 1,400,310 (1.62%)
unclassified (derived from Siphoviridae)
Listeria - 646,035 (0.75%)
Staphylococcus - 556,485 (0.64%)
Bacillus - 491,941 (0.57%)
Leuconostoc - 365,784 (0.42%)
Clostridium - 336,749 (0.39%)

None - 218,865 (0.25%)

Escherichia - 144,760 (0.17%)
Thermus - 122,462 (0.14%)

Yersinia - 95,536 (0.11%)
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Cultivation based approach vs metagenomic (metaresistome)

406%\7“/":% genes distribution in dairy SampIeS AMR: Metaresistome
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Published online 2020 Mar 25. doi: 10.3389/fpubh.2020.00092
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Composition of the 10 most prevalent bacterial genera detected from all samples. Data were depicted by Circos software. Length of the bars (sites)
represent the percentage of the respective genus from each sample. Length of the bars (genus) represents the percentage the sample contributes to the

proportion of each bacterial genus.
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The multidrug resistant E.

faecium UC7251
Isolated from fermented
sausage

= The population structure of E. faecium
Is divided into distinct clades, clade A
containing the hospital-associated (HA)
clade A and the community-associated
(CA) clade B.

= A further split within clade A was
identified, namely clade A2, consisting
mostly of animal-associated isolates,
while clinical isolates are grouped in
sub-clade AT,

= This separation most likely derived from
the introduction of antibiotics both in
clinical and agricultural settings.

= UC7251= clade A2

ee scale: 0.1 ———

Clades

Sequence Type

Com15

T110
Com12
1141733
E2620
E1500
UCssss
UC7258
E1861
E930
E1972
E1613
E1604

I Clade A1
B Clade A2

[ Clade B

| I
E1573

1231501

WEFA23

NCTCT174
UC7251

E0588

E1039

— UCT267
L uc7265
Ucer33

L E1830
N53454
[ £0269
E1071

-UC10237

E4452
UC7266

E1679
£4389
Aus0004
DO

E1
ATCC700221

Y1
SRR4
E39
1230933
uo317

Aus0085
6ES

583
812
107
327
1175
163
no match
74
298
94
94
77
75
52
66
1034
673
5

42
1453
1453
301
69
1091
9

32
104
160
21
266
17
114
78
17
18
117
17
78
78
78
736
18
78
203
203



Antimicrobial resistance: UC7251 Multl-
drug resistant strain

= EFSA published a scientific opinion on Antibiotic MIC EFSA EUCAST/  AMR gene
the safety of the use of £. faeciumin (ug/ml) ECOFF
animal nutrition, which can be
considered as safe if the ampicillin MIC Ampicillin 64 2 4 pbp5-S,/R2
is <2 mg/L and, it does not carry the
genetic elements 1516, esp, hylElm Vancomycin 1 4 4 -
(EFSA, 2012). Gentamycin 32 32 32 aac(6’)-li
= UC7251: Kanamycin >4096 1024 n.a. aph(3’)-1ll
= does not carry virulence factors Streptomycin >1024 128 128 aad6,aadE
defined by EFSA Erythromycin >512 4 4 ermB, mrsC
= Ampicillin resistance was Clindamycin >512 4 n.a. ermB, InuB
demonstrated to be linked to the Tylosine >512 4 n.a. ermB
presence of a hybrid-like PBP5 Tetracycline 128 4 4 tetL, tetM

(PBP5-S4/Rg). Chloramphenicol 8 16 32 -
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Migha  AMRgene
exchange in food
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The donor multidrug resistant strain E. faecium UC7251 1.E+00
which harbours:

= tet(M)tetracycline resistance gene on the conjugative
transposon Tn916.

= ermB erythromycin resistance gene on a conjugative
plasmid

2MC

B tetM
BermB

TFrequency of transfer
(transconjugant/donor)
[EY
m
o
w

Horizontal gene exchange was assessed in:
= plate mating experiments (8 recipients species) B
= sausage model (E. faecalis as recipient)

Conjugal transfer of the errmB plasmid was observed in £.
raecium

Tn 916 interspecific gene exchange occurs in £. faecalis
and Lactobacillus rhamnosus

Higher transfer frequencies were detected in cheese model
(8 x 10 transconjugant/donor) than in plate (2 x 107 -

transconjugant/donor) Mobile Genetic Elements

nnnnnn
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= reduced use of AMR in animal
farming: need for alternatives

= pacterial strains and products
intentionally introduced in the
food chain should not spread
AMR

= Food improvement agents,

—eed Additives and Plant
Protection Products should not
add AMR genes

Nl VEASURES FOR RISK MITIGATION IN THE FOOD CHAIN _

EUROPEAN MEDICINES AGENCY
SCIENCE MEDICINES HEALTH 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)

‘ Jt EFSA Journal

SCIENTIFIC OPINION

ADOPTED: 12 December 2019

doi: 10.2903/j.efsa.2020.5966

Scientific Opinion on the update of the list of QPS-
recommended biological agents intentionally added to food
or feed as notified to EFSA (2017-201"" ..,
R

‘ J: EFSA Journal

STATEMENT

APPROVED: 2 March 2021 PUBLISHED: 10 March 2021

EFSA statement on the requirements for whole genome
sequence analysis of microorganisms intentionally used
in the food chain
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>+ <M BACTERIAL STRAINS AND PRODUCTS INTENTIONALLY

@

ﬁf INTRODUCED IN THE FOOD CHAIN SHOULD NOT CONTRIBUTE

TO AMR SPREAD

= QPS (Qualitied Presumption of Safety) approach — BIOHAZ
= FEED additives guidance — FEEDAP
= FOOD enzymes statement - CEP

EFSA AMR-susceptibility assessment:
a combined use of genomic and phenotypic data

Whole Genome Sequence

= presence of genes coding for resistance to antimicrobials relevant to their use in
humans and animals (ClAs or HIAS).

= focusing on complete genes coding for resistance to antimicrobials.
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Intrinsic Resistance

Antibiotic A Antibiotic B |Antibiotic C o
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Inner membrane Efflux pump

Nature Reviews | Microbiology

Blair, J., Webber, M., Baylay, A. et al. Molecular mechanisms of antibiotic
resistance. Nat Rev Microbiol 13, 42-51 (2015).
https://doi.org/10.1038/nrmicro3380
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The data on AMR in the food chain Still incomplete to achieve a

Risk assessment of AMR in food

The measures for risk mitigation

guantitative figure of the AMR flow
In the food chain

Need for more information on the
consumer exposure

To be developed and applied for
RTE foods



