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Introduction

Antimicrobial agents are essential
for maintaining the health and welfare of
both animals and humans. However, their
use has also been linked to the emergence
and increasing prevalence of
antimicrobial-resistant bacteria. In 1969,
Swann reported on the transmission of
antimicrobial-resistant ~ bacteria  that
emerged from the use of veterinary
antimicrobial agents to humans via
livestock products, which subsequently
reduced the efficacy of antimicrobial
drugs in humans®. In addition, the
development of antimicrobial resistance in
these bacteria reduces the efficacy of
veterinary antimicrobial drugs.

Antimicrobial agents have been
used for the prevention, control, and
treatment of infectious diseases in animals
worldwide, as well as for non-therapeutic
purposes in some countries in food-
producing animals in Japan. The Japanese
\eterinary ~ Antimicrobial  Resistance
Monitoring  System (JVARM) was
established in 1999 in response to
international concern over the impact of
antimicrobial resistance on public and
animal health?. Preliminary monitoring
for antimicrobial-resistant bacteria was
conducted in 1999 and the program has
operated continuously since that time.
However, although veterinary
antimicrobial use is a selective force for
the emergence and increasing prevalence
of antimicrobial-resistant bacteria in food-
producing animals, these bacteria are also

found in the absence of antimicrobial
selective pressures.

In May 2015, the World Health
Assembly endorsed the Global Action
Plan on Antimicrobial Resistance® and
urged all Member States to develop
relevant national action plans within 2
years. Japan’s “National Action Plan on
Antimicrobial Resistance (AMR) 2016-
2020” endorses the current status and
monitoring  of
bacteria and national antimicrobial use as
an important strategy for both evaluating
the impact of the action plan on
antimicrobial resistance and planning
future national policy.

This report outlines the trends in
antimicrobial resistance in indicator
bacteria from healthy food-producing
animals and pathogenic bacteria from
diseased animals, as well as antimicrobial

antimicrobial-resistant

sales volumes in 20142015, as assessed
by the JVARM program.



I. The Japanese Veterinary
Antimicrobial Resistance
Monitoring System (JVARM)

1. Objectives

JVARM was set up to monitor the
occurrence of  antimicrobial-resistant
bacteria in food-producing animals and
the sales of antimicrobials for animal use.
These objectives will help determine the
efficacy of antimicrobials in food-
producing animals, encourage the prudent
use of such antimicrobials, and ascertain
the effect on public health.

2. Overview
JVARM
components (see Fig. 1): 1) monitoring the
sales volumes of antimicrobials for animal
use, 2) monitoring
resistance in zoonotic and
bacteria isolated from healthy animals,
and 3) monitoring antimicrobial resistance
in animal pathogens isolated from
diseased animals. Until 2011, all bacteria
assessed by this program were isolated
from food-producing animals on farms.
However, since 2012, samples have also
been collected from slaughterhouses to
increase the breadth of monitoring.
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Fig. 1 Overview of JVARM

(1) Monitoring of Antimicrobial Sales
The system that is used to monitor
antimicrobial sales volumes is shown in
Fig. 2. Marketing authorization holders of
veterinary medical products (VMPs) are
required to submit the sales data to the
National \eterinary Assay Laboratory
(NVAL) each year in accordance with
“The Act on Securing Quality, Efficacy,
and Safety of Pharmaceuticals, Medical
Devices, Regenerative and Cellular
Therapy Products, Gene Therapy Products,
and Cosmetics (Law No.145, Series of
1960)”. NVAL collates, analyzes, and
evaluates these data, and then publishes
them in an annual report entitled “Amount
of medicines and quasi-drugs for animal

use” on its website
(http://www.maff.go.jp/nval/iyakutou/han
baidaka/index.html).

The weight in kilograms of the active
ingredients in antimicrobial products that
are sold for treat animals each year is
collected and the data are subdivided by
animal species. However, this method of
analysis only provides an estimate of the



antimicrobial sales volume for each target
species, as a single antimicrobial product
is frequently used for multiple animal
species.
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Fig. 2 Monitoring of antimicrobial sales

(2) Monitoring of Antimicrobial-
Resistant Bacteria

Zoonotic and
isolated from healthy animals
pathogenic bacteria isolated from diseased
animals are continuously collected for
susceptibility  testing.
include Salmonella

indicator bacteria

and

antimicrobial
Zoonotic bacteria
species, Campylobacter jejuni, and C.
coli; bacteria include
Escherichia coli, Enterococcus faecium,
and E. faecalis; and animal pathogens

indicator

include Salmonella species,
Staphylococcus  species, E.  coli,
Mannheimia haemolytica, and Klebsiella
pneumoniae. Minimum inhibitory

concentrations (MICs) of antimicrobial
agents for target bacteria are then
determined using the microdilution
method, as described by the Clinical and
Laboratory Standards Institute (CLSI)?.

3. Implementation System
(1) Monitoring System in Farms of
Healthy Animals

The JVARM monitoring system in
farms of healthy animals is shown in Fig.
3. Livestock Hygiene Service Centers
(LHSCs), which belong to prefecture

offices, function as participating
laboratories of JVARM and are
responsible for the isolation and

identification of target bacteria, as well as
MIC measurement. They send the results
and tested bacteria to NVAL, which
functions as the core laboratory of JVARM
and is responsible for preserving the
bacteria, collating and analyzing all data,
and reporting to the Ministry of
Agriculture, Forestry and Fisheries
(MAFF) headquarters. MIC measurement,
data collation, and the preservation of E.
faecium and E. faecalis are undertaken at
the Food and Agricultural Materials
Inspection Center (FAMIC).

Monitoring System in Farm (JVARM)

Antimicrobial Resistance Monitoring System (JVARM)

[ Monitoring antimicrobialresistant bacteria since 1999 in the Japanese Veterinary
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Fig. 3 Monitoring system in farms of
healthy animals




(2) Monitoring System in Farms of
Diseased Animals

The JVARM monitoring system for
isolates from diseased animals in farms is
shown in Fig. 4. Animal pathogens that
are designated by NVAL as target
bacteria for a particular year are collected
by LHSCs. The LHSCs isolate and
identify some types of pathogenic
bacteria as part of their regular work, and
send the bacteria to NVAL. NVAL
conducts MIC measurement and reports
the results on its website
(http://www.maff.go.jp/nval/yakuzai/yak
uzai_p3.html).

Monitoring of Resistance in animal pathogens (JVARM)

Target bacteria: Ex. Sufmonella, Mannhelmia haemolytica, Staphylococcus,

* Inorder to evaluate the efficacy of antimicrobials at the field.
Streptococcus, Actinobacillus pleuropneumoniae

AnnualReport (in Japanese)
on the website of NVAL

# NVAL(National Veterinary Assay Laboratory)
~measure MIC
*analyze, and evaluate data
=Research inte malecular epidemiology, resistance mechanism

—@~  isolated bacteria, Data —JJ— Report the MICs

# LHSC (Livestock Hygiene Service Center) (170centers)
+ Collact sample in farm, isolate and identify hactaria

Diseased animal

Fig. 4 Monitoring system for diseased
animals on farms

(3) Monitoring System in
Slaughterhouses

The JVARM monitoring system in
slaughterhouses is shown in Fig. 5. MAFF
contracts the isolation, identification, and
MIC measurement of target bacteria to
private research laboratories. These
institutions send the results and tested
bacteria to NVAL, which is responsible for

preserving the bacteria, collating and
analyzing all data, and reporting the
findings to MAFF headquarters. Data
collection and the preservation of E.
faecium and E. faecalis are conducted at
FAMIC.

Monitoring System in Slaughterhouses (JVARM)

[ » MAFF added the monitoringin slaughterhouses since 2012 ]

» MAFF (Ministry of Agriculture, Forestry and Fisheries of Japan)
* Designrisk managements and provide the data for risk assessmentsto FSC

Data 4B reron

commission | > NVAL (National Veterinary Assay Laboratory)

pata | > FAMIC(Food and Agricultural Materialsinspection Center)
*analyze, and evaluate data
* Researchinto molecular epidemiology, resistance mechanism

~g~ 1s0lated bacteria, Data ~l— Qual.wcon!ml

) Private research laboratories
«Collect feces in Saughterhouses. isoate and identify bactera, 3nd measure MIC

Sunples
Slaughterhouses

Fig. 5 Monitoring system in
slaughterhouses

4. Quality Assurance/Control Systems
Quality control is carried out at the
participating laboratories that perform
antimicrobial susceptibility testing to help
monitor the precision and accuracy of the
testing procedures, the performance of the
reagents used, and the training of the
personnel involved. Strict adherence to
standardized techniques is vital to ensure
that the data collected are reliable and
reproducible. Quality control reference
bacteria are also tested in each
participating  laboratory to
standardization. Moreover, NVAL holds a
national training course for LHSC staff
each year on antimicrobial resistance and
standardized laboratory methods for the
isolation, identification, and antimicrobial

ensure



susceptibility testing of target bacteria.
NVAL also undertakes inspections of the
private research laboratories.

5. Publication of Data

Since antimicrobial resistance
affects both animal and human health, it is
of paramount importance that information
on antimicrobial resistance is distributed
as quickly as possible. NVAL officially
publishes such information in scientific

journals and  on its  website

(http://www.maff.go.jp/nval/yakuzai/yak
uzai_p3.html).  Furthermore, research
conducted by NVAL on the molecular
epidemiology and resistance mechanisms
of bacteria is published in scientific
journals
(http://www.maff.go.jp/nval/yakuzai/pdf/j
varm_publications_list 20150916.pdf).



I1. An Overview of the Availability of Veterinary Antimicrobial Products for Animal

Therapy or Growth Promotion in Japan

The numbers of animals that were
slaughtered for meat in slaughterhouses
and poultry slaughtering plants between
2013 and 2015 are shown in Table 1.1
There was no remarkable change in the
number of meat animals produced
between 1999 and 2015 (Fig. 6) despite

the scale of pig and poultry farms
increasing each year (data not shown),
because the number of farmers in Japan
has decreased due to a lack of successors.

Table 1.1 Numbers of animals (1,000 heads/birds) slaughtered in slaughterhouses and

poultry slaughtering plants in 2013-2015

Cattle Calf Horse Pig Broiler Fowl*
2015 1101.3 5.9 12.5 16104.5 666859 78112
2014 1149.8 6.7 13.5 16202.9 661030 87359
2013 1177.9 7.1 13.7 16940.4 653999 86227
* Most of these fowls were old layer chickens.
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Fig. 6 Trends in the numbers of animals (1000 heads/birds) slaughtered in slaughterhouses

and poultry slaughtering plants between 1999 and 2015



The total antimicrobial sales
volume for animal use gradually
decreased between 2001 and 2015 (Fig.
7). Antimicrobials were used more
frequently in pigs than in cattle or poultry
(data not shown). In 2015, tetracycline
accounted for 45% of the total sales
volume of veterinary antimicrobials,
whereas fluoroquinolones and
cephalosporins were used restrictively
(<1% of total sales).

Antimicrobial feed additives
were first used in Japan in the 1950s.
Trends in the amount of feed additives
(converted to bulk products) that were

manufactured in Japan between 2003 and
2015 are shown in Fig. 8. A fairly constant
volume was manufactured between 2007
and 2009, averaging 171 tons. However,
the total volume increased after 2009,
primarily due to an increased use of
ionophores. lonophores are widely used in
the European Union and USA without
prescription and comprised a large
proportion of feed additives (142 tons
[73.8%]) in 2015. By contrast,
polypeptides, tetracyclines, and
macrolides comprised 17.6%, 0.8%, and
2.8%, respectively, of the total volume in
2015.
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pharmaceutical companies in Japan between 2001 and 2015




200000 — T
— T T
150000 + H H I HHHHH H H
O lonophores
O Polypeptides
100000 ({1t )
L B Tetracyclines
T L] B Maclolides
4 - - - - = = TP
=0000 O Others
U T T T T T T T T T T T T 1

2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015

Fig. 8 Amounts of antimicrobial feed additives (in kg of active ingredient) manufactured in
Japan between 2003 and 2015



I11. Monitoring of Antimicrobial Resistance in 2014-2015

1. Healthy Animals on Farms

The total number of bacteria that
were isolated from food-producing
animals on farms in 2014-2015 (the 6th
stage of the JVARM program) is shown
in Table 1.2. All isolates were subjected
to antimicrobial susceptibility testing.

(1) Escherichia coli

A total of 1,333 isolates of E. coli
(500 from cattle, 241 from pigs, 292 from
broilers, and 300 from layers) collected in
2014-2015 were available for
antimicrobial susceptibility testing. Their
MIC distributions are shown in Tables 2.1
and 2.2.

Resistance against tetracycline,
streptomycin, and ampicillin  was
frequently detected in E. coli isolates from
food-producing animals. In general,
isolates from pigs or broilers exhibited the
highest rates of resistance, which was
most commonly against streptomycin
(resistance rates in pigs and broilers =
37.4%-47.0% and 33.6%-47.8%,
respectively), tetracycline (55.1%-64.2%
and 45.5%-51.1%, respectively),
ampicillin  (24.6%-30.8% and 41.8%—
44.5%, respectively), kanamycin (9.7%—
11.2% and 29.1%-30.2%, respectively),
chloramphenicol  (25.2%-25.4% and
14.3%-16.4%, respectively), and
trimethoprim (28.0%-34.3% and 30.0%-—
36.8%, respectively).

The incidence of nalidixic acid

resistance was high in E. coli isolates from
broilers (32.7%-38.5%), intermediate in
isolates from pigs (8.2%-9.3%) and layers
(10.6%—-17.4%), and low in isolates from
cattle (0.9%-2.8%). By contrast, the
incidence of ciprofloxacin resistance was
low (0%—-4.5%) in all isolates except those
from broilers (9.3%-12.6%), and the
incidence of cefazolin and cefotaxime
resistance was low in all animal species
(0%-3.8% and 0%—3.3%, respectively).

Resistance rates against most
antimicrobials remained stable in the 6th
stage of the program compared with the
3rd, 4th, and 5th stages (Table 1.3).
However, in the 6th stage, there was a
significantly ~ higher  incidence  of
kanamycin and
enrofloxacin/ciprofloxacin resistance in E.
coli isolates from broilers compared with
the 4th stage, and in
enrofloxacin/ciprofloxacin resistance in E.
coli isolates from layers compared with
the 4th and 5th stages (p < 0.05).

By contrast, in the 6th stage, there
was a significantly lower incidence of
cefazolin,  ceftiofur/cefotaxime, and
oxytetracycline/tetracycline resistance in
E. coli isolates from broilers compared
with the 3rd stage and some other stages,
and ceftiofur/cefotaxime and
chloramphenicol resistance in E. coli
isolates from layers compared with the 5th
stage (p < 0.05).



(2) Enterococcus
Atotal of 278 Enterococcus faecalis
and 315 E. faecium isolates collected in
2014-2015 were subjected to
antimicrobial susceptibility testing. Both
species of bacteria were isolated from the
feces of all four food-producing animal
species. Their MIC distributions are
shown in Tables 3.1-3.2 and 4.1-4.2.

The level of antimicrobial resistance
varied between the bacterial species, with
E. faecalis isolates more frequently
exhibiting resistance than E. faecium
isolates.

The resistance rates also varied
between animal species. Isolates from pigs
and  broilers  frequently  exhibited
against oxytetracycline
(resistance rates in E. faecalis and E.
faecium 64.5%-100% and 50.0%—
61.7%, respectively),
dihydrostreptomycin (37.5%-62.7% and
23.1%-40.4%, respectively),
erythromycin (44.8%-62.5% and 22.4%—
38.5%, respectively), tylosin (44.8%—
62.5% and 15.0%-31.3%, respectively),
and lincomycin (44.8%-62.5% and
24.3%—-40.4%, respectively). The
enrofloxacin resistance rate was higher in
E. faecium isolates (52.0% in 2014, 53.8%
in 2015) than in E. faecalis isolates (4.0%
in 2014, 3.4% in 2015).

Resistance  rates

resistance

against  most
antimicrobials remained stable in the 6th
stage of the program compared with the
3rd, 4th, and 5th stages (Tables 1.4.1 and
1.4.2). However, in the 6th stage, there

10

was a significantly higher incidence of
oxytetracycline resistance in E. faecalis
isolates from cattle compared with the 5th
stage, kanamycin resistance in E. faecium
isolates from cattle, pigs, and broilers
compared with the 3rd stage, and
chloramphenicol resistance in E. faecium
isolates from broilers compared with the
3rd, 4th and 5th stages (p < 0.05).

By contrast, in the 6th stage, there was
a significantly lower incidence of
gentamicin resistance in E. faecalis
isolates from pigs compared with the 3rd
stage, dihydrostreptomycin, gentamicin,
and erythromycin resistance in E. faecalis
isolates from layers compared with the 3rd
and 4th stages, oxytetracycline resistance
in E. faecalis isolates from layers
compared the 3rd  stage,
erythromycin resistance in E. faecium
isolates from cattle compared with the 4th
stage, and gentamicin resistance in E.
faecium isolates from broilers compared
with the 4th stage (p < 0.05).

with

(3) Campylobacter

A total of 314 C. jejuni and 150 C.
coli isolates collected in 2014-2015 were
subjected to antimicrobial susceptibility
testing. C. jejuni was isolated mainly from
cattle, layer, and broiler feces, whereas C.
coli was isolated mainly from pig feces.
Their MIC distributions are shown in
Tables 5.1-5.2 and 6.1-6.2.

Both species of bacteria exhibited
antimicrobial resistance against all of the
antimicrobials tested except gentamicin.



However, the resistance rates varied
between the bacterial species, with C. coli
isolates exhibiting greater resistance
against nearly all of the antimicrobials
tested than C. jejuni isolates. The
resistance rates also varied between
animal species, with C. coli isolates from
pigs generally exhibiting the highest level
of resistance.

Tetracycline resistance was more
frequently detected in both C. coli
(63.2%-78.0%) and C. jejuni (42.3%—
46.8%) than resistance against any other
antimicrobial agent tested. In addition,
these bacteria exhibited resistance against
ampicillin (resistance rates in C. jejuni and
C. coli = 20.9%-26.3% and 7.3%-16.2%,
respectively), streptomycin (1.3%-3.2%
and 41.5%-44.1%, respectively),
erythromycin (0% and 11.8%-35.4%,
respectively), chloramphenicol (0%-2.5%
and 0%-12.2%, respectively), nalidixic
acid (26.3%-38.6% and 43.9%-52.9%,
respectively), and ciprofloxacin, (24.4%-—
38.0% and 43.9%-52.9%, respectively).

The resistance rates of isolates
from broilers and layers against most
antimicrobials remained stable in the 6th
stage of the program compared with the
3rd, 4th, and 5th stages (Table 1.5).
However, in the 6th stage, there was a
significantly ~ higher  incidence  of
oxytetracycline/tetracycline resistance in
C. jejuni isolates from cattle and
ampicillin resistance in C. jejuni isolates
from layers compared with the 3rd and 4th
stages, and ampicillin resistance in C.

11

jejuni  isolates from cattle and
fluoroquinolone resistance in C. coli
isolates from pigs compared with the 4th
and 5th stages, respectively (p < 0.05).

By contrast, the incidence of
erythoromycin  and  chloramphenicol
resistance in C. coli isolates from pigs was
significantly lower in the 6th stage
compared with the 4th and 5th stages,
respectively (p < 0.05).

Erythromycin resistance was not
detected in C. jejuni isolates from any
animal species but was frequently found in

C. coli isolates from pigs (18.4%-44.1%).

2. Diseased Animals on Farms

(1) Salmonella

A total of 304 Salmonella isolates
(139 from cattle, 107 from pigs, and 58
from chickens) collected in 2014-2015
were available  for  antimicrobial
susceptibility  testing.  Their MIC
distributions are shown in Tables 7.1-7.2.

The predominant serovars were S.
Typhimurium (85 isolates, 28.0%), which
was predominant in cattle isolates (50/139,
36.0%), O4:i:- (68 isolates, 22.4%), which
was predominant in pig isolates (43/107,
40.2%), S. Choleraesuis (14 isolates,
4.6%), and S. Schwarzengrund (14
isolates, 4.6%), which was predominant in
chicken isolates (14/58, 24.1%) (Table 8).

The Salmonella isolates exhibited
antimicrobial resistance against most of
the antimicrobials that were tested, with
the exception of ciprofloxacin and colistin.



In general, Salmonella isolates from
cattle and pigs had the highest rates of
resistance, which was most commonly
against streptomycin (resistance rates in
cattle and pigs 60.3%-67.1% and
67.3%-82.7%, respectively), tetracycline
(50.8%-55.3% 60.3%—-61.2%,
respectively), and ampicillin (56.6%—
61.9% and 41.4%-46.9%, respectively).
In addition, isolates from cattle and pigs

and

exhibited resistance against cefazolin and
cefotaxime, albeit at a low frequency
(0%—-7.9%).

The resistance rates of Salmonella
isolates from chickens remained stable in
the 6th stage of the program compared
with the 3rd, 4th, and 5th stages (Table
1.6). However, in the 6th stage, there was
a significantly higher incidence of
ampicillin, cefazolin,
oxytetracycline/tetracycline, and nalidixic
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acid resistance in Salmonella from cattle
compared with the 3rd stage (p < 0.05). By
contrast, the incidence of kanamycin and
oxytetracycline/tetracycline resistance in
Salmonella isolates from pigs was
significantly lower in the 6th stage
compared with the 3rd stage (p < 0.05).

(2) Staphylococcus aureus

In total, 0%-21.3% of S. aureus
isolates from cattle and 0%-50.0% of
isolates exhibited
resistance against the seven microbial
agents tested (Table 1.7).

from  chickens

(3) Escherichia coli

In total, 0%-78.7%
isolates from cattle, 0%—75.9% of isolates
from pigs, and 0%—70.8% of isolates from
chickens exhibited resistance against the
12 antimicrobial agents tested (Table 1.8).

of E. coli



Table 1.2.1 Total numbers of bacteria isolated from livestock on farms since the inception
of the Japanese Veterinary Antimicrobial Resistance Monitoring System (JVARM)

year E.coli Enterococcus | Campylobacter
Trial Stage 1999 1,018 1,024 166
1% stage 2000~2003 2,206 1,401 956
2" stage 2004~2007 1,979 1,920 679
3" stage 2008~2009 1,295 1,273 390
4™ stage 2010~2011 1,567 1,432 540
5" stage 2012~2013 1,481 1,468 464
6" stage 2014~2015 1,333 1,400 464
TOTAL 10,879 9,918 3,659

Table 1.3 Antimicrobial resistance rates (%) of Escherichia coli in the 3rd to 6th stages of
the Japanese Veterinary Antimicrobial Resistance Monitoring System (JVARM) program

L. . Cattle Pig Broiler Layer
Antimicrobials
3rd stage|4th stage| 5th stage| 6th stage|3rd stage [4th stage|5th stage|6th stage| 3rd stage |4th stage|5th stage|6th stagel3rd stage |4th stage|5th stage| 6th stage]
Ambpicillin 8.5 6.5 6.7 5.0 29.8| 27.4| 295 274 46.5| 42.4| 45.8| 435 19.7 13.6 14.2 19.0
Cefazolin 0 0.4 0.9 0.6 0.0 2.5 1.4 0 19.9| 20.2 8.0 1.3 1.9 3.0 0.3
Ceftiofur-Cefotaxime 0 0.4 1.1 0.6 0.0 1.4 1.8 0 17.3 18.3 7.1 1.7 0.6 343b-
Dipydrosreptomycin| g 3 | 173 148 507 | ars| 427|381 | 883 425 137 | 172 130
treptomycin
Gentamicin 0 0 0.2 0.6 2.1 2.1 2.2 2.9 4.0 3.7 2.4 1.3 0.4 0.3 0.6 0.7
Kanamycin 2.5 3.2 2.4 1.6 15.6 9.5 7.3 10.4 20.4| 13.2| 264 2.6 3.6 4.3 4.0
?"yte“a‘?ydi“e' 24.7| 19.3| 224 19.8| 638 59.3| 571 60.2] 637 52.2| 594 279 258 327 23.7
etracycline
Nalidixic acid 3.1 1.9 2.6 2.0 8.5 8.4 9.8 8.7 34.1 32.6 32.0 36.3 6.4 11.4| 13.6* 13.3
Enrofloxacin- 02| 04| 06| 02 18] 21| o7 17 9.7 51| 7.7 2.1 08
Ciprofloxacin
Colistin 1.4 0.5 0.0 0 1.8 1.1 0.0 0 0.4 0.8 0.3 0.0 2.6 1.1
Chloramphenicol 3.8 3.2 3.9 3.0 24.8 21.8 24.4 25.3 13.7 10.1| 18.7" 15.1 5.2 2.2

a: Significantly different compared with the third stage
b: Significantly different compared with the forth stage
c: Significantly different compared with the fifth stage
: Significantly increased
: Significantly decreased
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Table 1.4.1 Antimicrobial resistance rates (%) of Enterococcus faecalis in the 3rd to 6th

stages of the Japanese Veterinary Antimicrobial Resistance Monitoring System (JVARM)

program
Antimicrobials Cattle Pig Broiler Layer
3rd stage |4th stage|5th stage|6th stage| 3rd stage|4th stage5th stagel 6th stage|3rd stage |4th stage{5th stagel 6th stage|3rd stage |4th stage{5th stage6th stage]
Ampicilin 0o 00| 00| 00 00| 0o 16 00 00 00 00 00 00 00 00 00
Dihyerostreptomycin 50.0 357 47.1| 27.3| 846| 767 57.4| 542 69.7| 584| 552| 612 545 532 476
Gentamicin 222 71| 00| 00| 333 163 13.1- 169 96| 166 112| 159) 149 98
Karamycin 1| 71| 59 91| 51.3| 442| 328 250| 337 89.3| 428 449 167 282| 273
Oxytetracyclne 278 357 5.9- 89.7| 767 672 79.2| 865 730| 752 67.3] 621| 527 538
E. faecalis
Chioramphericol 00| 00 00| 273 308 535 426/ 500| 112] 96/ 145 153] 45| 53/ 63
Erythromycin 11| 0o 00| 273 667 651 557 583| 528 517 517 459 356 293 259
Tylosin 00| 00| 273 62.8| 525 542 51.7| 531 459 29.3| 252
Lincomycin 11l 00| 00| 27.3] 769 628 59.0| 625 551 522 531 459| 356 298| 252 159
Enrofioxacin 56| 71| 00| 00| 26| 116 00| 42| 22| 45 21| 31| 23] 05| 21 41
a: Significantly different compared with the third stage
b: Significantly different compared with the forth stage
c: Significantly different compared with the fifth stage
: Significantly increased
: Significantly decreased
Table 1.4.2 Antimicrobial resistance rates (%) of Enterococcus faecium in the 3rd to 6th
stages of the Japanese Veterinary Antimicrobial Resistance Monitoring System (JVARM)
program
Antimicrobials Cattle Pig Broiler Layer
3rd stage |4th stage|5th stage| 6th stage|3rd stage|4th stage|5th stage] 6th stage|{3rd stage |4th stage]5th stage|6th stage|3rd stage |4th stage|5th stage|6th stagel
Ampicilin 00 00/ 00/ 00 00 00/ 00 00 53 22 23 17 00 00 00 00
Dinyarostreptomycin 130 111 222 115 482| 317 275 381 351 191 269 233 125 139 47| 100
Gentamicin 13 00| 19 38 36| 32/ 00 16 11 79 31 36| 56 12| 00
Kanamycin 91| 278 38.9- 26.8| 413 41‘2- 181 348/ 485 196 36.1| 407 438
 |ontetacyclne 143 185 74| 154| 625 540| 451 524 713| 60.7 375 194| 116 188
e Chioramphenico 00 19/ 0o 0o 18 63 59 127 21| 11 00/ 00/ 00 13
Erytromycin 91| 333 1448- 2500 349 275 302| 309 281 125 306 70/ 88
Tylosin 56 74/ 38 254| 19.6| 286 146 223 167 42| 12| 50
Lincomycin 52| 93| 74| 77| 411 333 39.2| 89.7] 330| 21.3] 80.0| 250 10.7] 42| 00| 100
Envofioracin 20.8| 370| 352 308 518 286 43.1| 444| 638/ 584 731 650| 554 472 558 538

a: Significantly different compared with the third stage
b: Significantly different compared with the forth stage
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c: Significantly different compared with the fifth stage
: Significantly increased
: Significantly decreased



Table 1.5 Antimicrobial resistance rates (%) of Campylobacter jejuni isolated from cattle,
broilers, and layers, and C. coli isolated from pigs in the 3rd to 6th stages of the Japanese
Veterinary Antimicrobial Resistance Monitoring System (JVARM) program

Cattle Pig Broiler Layer

Antimicrobials
3rd stage |4th stage|5th stage|6th stagel 3rd stage |4th stagel5th stage|6th stage|3rd stage |4th stage|5th stage|6th stage|3rd stage |4th stage|5th stage|6th stage]
Ampicillin 5.1 1.0 3.4 8.7 0.9 4.1 6.2 17.4 25.2 19.3 23.7 18.3 22.5 26.7

Dihydrostreptomycin-

Streptomycin 0 || 51 66| 615 | 606 608 0 . 0 0 4.9 | 00| 00
Erythromycin 0 0 0 0 53.8 53.3 42.4 0 0 0 0 0 0 0 0
Oxytetracycline-

Tetracyeine 28.2| 43.1 53.4- 88.5| 76.6| 74.7° 402| 495 36.4| 402| 329 417| 371 297

Nalidixic acid 33.3 34.3 44.1 40.9 48.1 56.1 37.4 22.8 34.2 22.7 36.1 13.4 14.6 14.7 21.7

83.5
52.6
Enrofloxacin- 26.9| 33.3| 42.4| 400| 452| 551 33.3. 22.8| 32.4| 182 350 13.4] 119/ 130/ 198

Ciprofloxacin

Chloramphenicol 0.0 0.0 1.7 3.8 28.8 19.6] 25.2 1.1 0.0 0.0 0.0 0.0 1.3 0.9 0.0

a: Significantly different compared with the third stage
b: Significantly different compared with the forth stage
c: Significantly different compared with the fifth stage
: Significantly increased
: Significantly decreased

Table 1.6 Antimicrobial resistance rates (%) of Salmonella isolates in the 3rd to 6th stages
of the Japanese Veterinary Antimicrobial Resistance Monitoring System (JVARM)

program
Cattle Pig Chicken
Antimicrobials 3rd stage |4th stage|5th stage|6th stage] srd 4th stage|5th stage|6th stage drd 4th stage|5th stage|6th stage
stage stage
Ampicillin 34.4 45.1 45.0 46.5 31.1 33.6 43.9 7.5 6.9 6.1 5.2
Cefazolin 0.6 4.2 4.3 0.0 0.8 0.0 2.8 4.3 1.7 3.6 0.0
Cefotaxime - 3.5 4.3 7.9 - 0.8 0.0 1.9 - 1.7 2.4 0.0
Gentamicin 0.0 0.0 0.0 5.8 15.8 13.1 8.4 12.2 0.0 0.0 1.2 0.0
Kanamycin 20 19 12.2 18.0 21.9 15.6 9.8 22.6 13.8 19.5 31.0
prvtetracycline: 37.6| 451 471 79.8| 66.4| 587 40.9| 224 317 396
etracycline
Chloramphenicol 11.5 21.5 11.4 20.2 26.3 9.8 12.6 19.6 1.1 0.0 6.1 5.2
Colistin 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 1.1 0.0 2.4 0.0
Nalidixic acid 0.6 5.5 5.0 19.3 9.8 14.7 11.2 7.5 6.9 7.3 6.9
onrofloxacin 0ol 0o o0o0f 00 00 00 00 00 00 00 00 0.0
1proiloxacin

a: Significantly different compared with the third stage
b: Significantly different compared with the forth stage
c: Significantly different compared with the fifth stage
: Significantly increased
: Significantly decreased
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Table 1.7. Proportion (%) of antimicrobial-resistant Staphylococcus aureus isolated from
diseased animals in 2014 and 2015

2014 2015
Antimicrobials BP cattle  chicken cattle  chicken
n=91 n=12 n=75 n=6
_Ciprofloxacin 4 0 1564 13 333
_....Streptomycin 64 L1 Tl 27 . 16.7
Erythromycin 8 0 15.4 6.7 16.7
__________ Tetracycline 16 56 154 67 167
Ampicillin 0.5 11.1 15.4 21.3 50
__________ Gentamicin 16 0 0 13O0
Chloramphenicol 32 0 15.4 1.3 33.3

Table 1.8 Proportion (%) of antimicrobial-resistant Escherichia coli isolated from diseased
animals in 2014 and 2015

2014 2015
Antimicrobials BP cattle pig total cattle pig  chicken total
n=45 n=115 n=160 n=47 n=108 n=48 n=203
— Ampicilin___ 32 578 504 525 638 574 604 596 _
_________ Cefazolin 82 67 61 63 149 93 146 118
Cefotaxime 4 67 0 19 8.5 3.7 104 64
______ Streptomycin 32 689 643 656 787 667 604 68
Gentamicin 16 6.7 8.7 8.1 12.8 19.4 2.1 13.8
_______ Kanamycin 64 267 339 319 298 315 396 33
Tetracycline 16 66.7 75.7 73.1 66 75.9 70.8 72.4
" Nalidixicacid 32 333 522 469 362 50 521 473
Ciprofloxacin 4 24.4 23.5 23.8 34 32.4 8.3 27.1
__________ Colisin 16 67 0 19 0 28 0 15 _
“Chioramphenicol 32989 643 had 468 611 167 473
Trimethoprim 16 33.3 59.1 51.9 44.7 64.8 33.3 52.7

16



3. Healthy Animals in Slaughterhouses
The total numbers of bacteria
isolated from food-producing animals in
slaughterhouses are shown in Table 1.9.
All  isolates were subjected to
antimicrobial susceptibility testing.

(1) Escherichia coli

A total of 1082 isolates of E. coli
(537 from cattle, 189 from pigs, and 356
from broilers) collected in 2014-2015
were available  for  antimicrobial
susceptibility  testing.  Their MIC
distributions are shown in Tables 2.3-2.4.

These exhibited
antimicrobial resistance against all of the
antimicrobials tested, but tetracycline,
streptomycin, and ampicillin resistance
were most frequently observed.

In general, E. coli isolates from pigs
and broilers exhibited the highest rates of
resistance, which was most commonly
against streptomycin (resistance rates in
pigs and broilers = 39.6%-52.7% and
41.8%-44.8%, respectively), tetracycline
(45.8%-59.1%  and  43.6%-54.9%,
respectively), ampicillin (34.4%-43.0%
and 40.1%-43.5%, respectively),
kanamycin (8.3%-9.7% and 33.1%-
37.5%, respectively), chloramphenicol
(25.0%-34.4% and 9.8%-15.1%,
respectively), and
sulfamethoxazol/trimethoprim  (30.2%-—
34.4% and 28.3%-30.2 %, respectively).

The incidence of nalidixic acid
resistance was high in E. coli isolates from

isolates
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broilers (35.9%-45.3 %), intermediate in
isolates from pigs (5.2%-9.7%), and low
in isolates from cattle (2.3%-2.6 %). By
contrast, the incidence of ciprofloxacin
and cefazolin/cefotaxime resistance was
low (0.0%-3.1% and <1.1%, respectively)
in all isolates except those from chickens
(4.9%-9.9% and 2.2-5.8%,
respectively).The resistance rates against
all of the antimicrobials tested remained
stable between 2012 and 2015 (Table
1.10).

(2) Enterococcus

Atotal of 235 E. faecalis and 102 E.
faecium isolates from cattle, pigs, and
chickens collected in 2014-2015 were
subjected to antimicrobial susceptibility
testing. Their MIC distributions are shown
in Tables 3.3-3.4 and 4.3-4.4.

Neither species exhibited
antimicrobial resistance against ampicillin
(Tables 3.3-3.4 and 4.3-4.4). However,
they did have resistance to each of the
other antimicrobials tested. The resistance
rates varied according to both the bacterial
and animal species, with isolates from pigs
and chickens tending to have higher
resistance rates than those from cattle.

Isolates from pigs and chickens
frequently exhibited resistance against
oxytetracycline (resistance rates in E.
faecalis and E. faecium = 67.0%-92.3%
and 9.1%-64.5%, respectively),
kanamycin (12.5%-69.2% and 25.0%—
72.7%,  respectively), erythromycin
(60.2%-69.2%  and  30.6%-58.3%,

bacterial



respectively), Tylosin (53.1%-69.2% and
0.0%-22.6%), and lincomycin (45.1%—
92.3% and 9.1%-50.0%, respectively).
The enrofloxacin resistance rate was
higher in E. faecium isolates (14.8% in
2014, 47.9% in 2015) than in E. faecalis
isolates (0.9% in 2014, 0.8% in 2015).
The incidence of
dihydrostreptomycin kanamycin
resistance in E. faecalis isolates from pigs
and chickens was significantly higher in
2015 than in 2014 (p < 0.05) (Tables
1.11.1 and 1.11.2). By contrast, the
incidence of gentamicin resistance in E.
faecalis isolates from cattle, pigs, and

and

chickens, and the incidence of
dihydrostreptomycin, kanamycin, and
lincomycin resistance in E. faecalis

isolates from cattle was significantly
lower in 2015 than in 2012 (p < 0.05).
The incidence of kanamycin
resistance in E. faecium isolates from pigs
and enrofloxacin resistance in E. faecium
isolates from chickens was significantly
higher in 2015 than in 2014 (p < 0.05). By
contrast, in 2015, there was a significantly
lower incidence of dihydrostreptomycin
resistance in E. faecium isolates from pigs
compared with 2012 and 2014, gentamicin
and enrofloxacin resistance in E. faecium
isolates from pigs compared with 2012,
and dihydrostreptomycin and kanamycin
resistance in E. faecium isolates from
chickens compared with 2012 (p < 0.05).

(3) Campylobacter
A total of 440 C. jejuni and 314 C.
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coli isolates collected in 2014-2015 were
subjected to antimicrobial susceptibility
testing. C. jejuni was isolated mainly from
cattle and chickens, whereas C. coli was
isolated mainly from pigs. Their MIC
distributions are shown in Tables 5.3-5.4
and 6.3-6.4.

Both bacterial species exhibited
resistance against all of the antimicrobials
tested, with the exception of gentamicin.
However, the resistance rates varied
between bacterial species, with C. coli
isolates exhibiting greater resistance to
nearly all of the antimicrobials studied
than C. jejuni isolates. The resistance rates
also varied between animal species, with
the highest levels generally being found in
C. coli isolates from pigs.

Tetracycline resistance was more
frequently observed in both C. coli
(70.0%-72.0%) and C. jejuni (43.4%—
46.0%) than resistance against any other
antimicrobial agent tested. However,
isolates of both species also exhibited
resistance against ampicillin (resistance
rates in C. jejuni and C. coli = 12.7%-—
14.3% and 10.4%-30.7%, respectively),
streptomycin (2.8%-3.7% and 33.5%—
46.7%, respectively), erythromycin (0%—
0.8% and 12.2%-29.3%, respectively),
chloramphenicol (0.5%-0.8% and 5.5%—
6.7%, respectively), nalidixic acid
(37.1%-44.4% and  61.0%-62.7%,
respectively), and ciprofloxacin, (35.5%—
43.4% and 60.4%-60.7%, respectively).

The incidence of ciprofloxacin
resistance was high in C. coli isolates from



cattle (72.8%—78.7%) and intermediate in
C. coli isolates from pigs (47.7%-50.5%)
and C. jejuni isolates from chickens
(26.6%-29.8%) and cattle (40.8%-—
49.2%). In addition, erythromycin
resistance was frequently detected in C.
coli isolates from pigs (26.2%—-43.0%) but
was only detected in isolates from cattle
for C. jejuni (1.3%).

The incidence ampicillin
resistance in C. jejuni isolates from cattle
was significantly higher in 2015 than in
2012 (p < 0.05) (Table 1.12). By contrast,
the incidence of tetracycline and nalidixic
acid resistance in C. jejuni isolates from
broilers was significantly lower in 2015
than in 2012 and 2013, respectively (p <
0.05).

of

(4) Salmonella

A total of 251 Salmonella isolates
collected from broilers in 2014-2015 were
available for antimicrobial susceptibility
testing. Their MIC distributions are shown
in Tables 7.3-7.4.

The predominant serovars that were
isolated  from  broilers were S.
Schwarzengrund (115 isolates, 45.8%), S.
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Infantis (66 isolates, 26.3%), S. Manhattan
(24 isolates, 9.6%), and S. Typhimurium
(23 isolates, 9.2%) (Table 8).
Salmonella  isolates  exhibited
antimicrobial resistance against all of the
antimicrobials tested except gentamicin,
ciprofloxacin, with the
highest rates of resistance being observed
for tetracycline (83.7%-85.2%),
streptomycin (76.4%-85.9%), kanamycin
(57.8%-69.1%),
trimethoprim/sulfamethoxazole (51.6%-—
57.7%), nalidixic acid (15.4%-17.2%),
ampicillin -~ (13.0%-17.2%). By
contrast, <5% of isolates exhibited
resistance against cefazolin, cefotaxime,
and chloramphenicol.
In 2015, Salmonella
exhibited a significantly higher incidence

and colistin,

and

isolates

of kanamycin resistance compared with
2012 2013, and
trimethoprim/sulfamethoxazole resistance
compared with 2012 (p < 0.05) (Table
1.13). By contrast, the incidence of
ampicillin Salmonella
isolates was significantly lower in 2015
than in 2012 (p < 0.05).

and

resistance in



Table 1.9 Total numbers of bacteria isolated from livestock in slaughterhouses between 2012
and 2015

year E.coli FEnterococcus | Campylobacter Salmonella
2012 576 528 282 94
2013 634 ND 330 118
2014 528 529 339 128
2015 554 546 415 123
TOTAL 2,292 1,603 1,366 463

Table 1.10 Antimicrobial resistance rates of Escherichia coli isolated from livestock in
slaughterhouses between 2012 and 2015

Antimicrobials Cattle Pig Broiler
2012 2013 2014 2015 2012 2013 2014 2015 2012 2013 2014 2015
Ampicillin 2.4 6.5 3 5.5 32.3 26 43 34.4 30.8 35.5 40.1 43.5
Cefazolin 0.4 0.3 0 0 1.0 0.8 1.1 1.0 3 7.8 5.8 3.8
Cefotaxime 0 0 0 0 0 0 1.1 0 1.5 4.8 4.1 2.2
Streptomycin 14.9 12.3 17.1 12.4 44.1 44.9 52.7 39.6 39.1 38.6 44.8 41.8
Gentamicin 0 0.3 0 0 0.5 2.4 6.5 2.1 1.5 1.8 2.9 2.2
Kanamycin 1.2 1.5 0.4 0.7 9.7 7.9 9.7 8.3 24.1 24.1 33.1 37.5
Tetracycline 19 16.4 19.8 18.6 58.5 62.2 59.1 45.8 49.6 44 43.6 54.9
Nalidixic acid 2.4 1.8 2.3 2.6 4.1 11 9.7 5.2 39.8 36.1 45.3 35.9
Ciprofloxacin 0 0.6 0.8 0 1.5 0.8 2.2 3.1 6 5.4 9.9 4.9
Colistin 0 0 0.8 0 0 0 0 0 0.8 0.6 0 0.5
Chloramphenicol 5.2 2.3 3.8 2.9 23.6 23.6 34.4 25.0 11.3 11.4 15.1 9.8
Trimethoprin:sulfzmethosazole 20/ 29/ 53] 29| 236 268 344 302 248 319 302 283

a: Significantly different compared with 2012
b: Significantly different compared with 2013

c: Significantly different compared with 2014
: Significantly increased
: Significantly decreased
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Table 1.11.1 Antimicrobial resistance rates of Enterococcus faecalis isolated from livestock
in slaughterhouses between 2012 and 2015

Antimicrobials Cattle Pig Broiler

2012 2013 2014 2015 2012 2013 2014 2015 2012 2013 2014 2015
Ampicillin 0 - 0 0 0 - 0 0 0 - 0| 0.0
Dihydrostreptomycin 90.6 - 36.4 88.9 - 62.5 76.9 - 53.8
Gentamicin 68.8 -1 273 76.5 -1 125 35.6 - 9.9
Kanamycin 71.9 - 9.1 79.9 -1 125 71.9 -1 571
Oxytetracycline 31.3 | 273 286 g4 -l 87.5] 923 75 -l 67.00 704
Chloramphenicol 9.4 - 0 0| 306 -l 625 538 17.3 - 13.2 9.2
Erythromycin 21.9 - 9.1 0| 518 | 625 69.2 58.7 | 64.8] 60.2
Tylosin 6.3 - 0 0l 506 | 625 69.2 57.7 -1 659 53.1
Lincomycin 34.4 - 9.1 76.5 || 75.00 923 574 -l 451 54.1
Enrofloxacin 3.1 - 0 0 5.9 - 0 7.7 2.9 - 1.1 0

a: Significantly different compared with 2012
b: Significantly different compared with 2013
c: Significantly different compared with 2014
: Significantly increased
: Significantly decreased

Table 1.11.2 Antimicrobial resistance rates of Enterococcus faecium isolated from livestock
in slaughterhouses between 2012 and 2015

Antimicrobials Cattle Pig Broiler
2012 | 2013 | 2014 | 2015 | 2012 [ 2013 | 2014 | 2015 | 2012 | 2013 | 2014 | 2015

Ampicillin 0 - 0 0 0 - 0 0 0 - 0 0
Dihydrostreptomycin 33.3 - 33.3 0 75.0 - 58.3 50 - 13.9

Gentamicin 33.3 - 0 0 40.0 - 0 8.3 - 2.8
Kanamycin 83.3 - 33.3 16.7 90.0 - 25 100 - 33.3

Oxytetracycline 0 - 0 16.7 35.0 - 41.7 9.1 83.3 - 58.3 64.5
Chloramphenicol 0 0 0 15.0 - 25 0 0 - 8.3 6.5
Erythromycin 16.7 0 33.3 60.0 - 58.3 54.5 25 - 30.6 35.5
Tylosin 0 0 0 20.0 - 16.7 0 25 - 19.4 22.6
Lincomycin 0 0 0 30.0 - 50 9.1 50 - 19.4 29
Enrofloxacin 83.3 0 16.7 65.0 - 25- 66.7 - 13.9-

a: Significantly different compared with 2012
b: Significantly different compared with 2013
c: Significantly different compared with 2014
: Significantly increased
: Significantly decreased
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Table 1.12 Antimicrobial resistance rates of Campylobacter species isolated from livestock
in slaughterhouses between 2012 and 2015

Antimicrobials Cattle Pig Broiler
2012 2013 2014 2015 2012 2013 2014 2015 2012 2013 2014 2015
Ampicillin 0| 19.7 12.9- 23.3| 25.5| 36.6| 24.6 9.1 19.8/ 17.5| 19.1
Streptomycin 2.4 14 3.8 3.2| 67.4| 582 699 723 3.5 0 3.5 2.1
Erythromycin 0 0 0 1.3| 32.6| 44.3 43|  26.2 0.7 0 0 0
Tetracycline 45.1| 38.0| 49.2| 522| 84.5| 934| 80.6| 87.7| 52.4| 44.4| 386
Nalidixic acid 34.1| 39.4| 50.8| 42.7| 46.5| 53.8] 52.7| 47.7| 33.6| 481 29.8
Ciprofloxacin 34.1f 39.4| 49.2| 40.8| 46.5| 46.2| 50.5| 47.7| 29.4| 39.5| 29.8] 26.6
Chloramphenicol 0 0 0 1.3| 10.9 3.8 7.5 9.2 6.3 0 1.8 0

a: Significantly different compared with 2012
b: Significantly different compared with 2013

c: Significantly different compared with 2014
: Significantly increased
: Significantly decreased

Table 1.13 Antimicrobial resistance rates of Salmonella species isolated from livestock in
slaughterhouses between 2012 and 2015

Antimicrobials 5575 201]3?1"01165014 2015
Ampicillin 31.9 22.9 17.2-
Cefazolin 7.4 5.9 3.1 1.6
Cefotaxime 7.4 5.1 2.3 1.6
Streptomycin 77.7 84.7 85.9 76.4
Gentamicin (0] 0 0 0
Kanamycin 31.9 42 .4 57.8-
Tetracycline 74.5 82.2 85.2 83.7
Nalidixic acid 29.8 19.5 17.2 15.4
Ciprofloxacin 0 o o 0
Colistin 0 0 0 0
Chloramphenicol 0 0.8 1.6 1.6
Dt e | s1e] ass| 1o

a: Significantly different compared with 2012
b: Significantly different compared with 2013

c: Significantly different compared with 2014
: Significantly increased
: Significantly decreased
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V. JVARM Topics

Prevalence of the Colistin Resistance Genes mcr-1 and mcr-2 in Escherichia coli
Isolated from Healthy Food-Producing Animals in Japan

Colistin is currently considered the
last-resort antibiotic for the treatment of
infections caused by multidrug-resistant
Gram-negative  bacteria in  humans
worldwide. In addition, this antibiotic has
been used as a veterinary drug for the
treatment of Gram-negative
gastrointestinal infections and as a feed
additive to promote healthy development
in food-producing animals for more than
50 years. Up until recently, the mechanism
for colistin resistance in bacteria was
thought to involve only chromosomal
mutations. However, in 2015, Liu et al.
reported on a plasmid-mediated colistin

resistance gene, mcr-1, in
Enterobacteriaceae isolated from food-
producing animals, retail meat, and

humans in China.

A total of 9860 E. coli isolates from
healthy animals (3350 from cattle, 2159
from swine, 2127 from broilers, and 2224
from layers) were screened for colistin
resistance between 2000 and 2015 as part
of the JVARM program. Colistin MICs
were determined using the agar dilution
method in isolates obtained between 2000
and 2009 and the broth dilution method in
isolates obtained between 2010 and 2015,
according to the recommendations of
CLSI. In total, 753 (7.6%) of the isolates
had colistin MICs of >2 mg/L and so were
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examined for the presence of the two
colistin resistance genes mcr-1 and mcr-2
by polymerase chain reaction (PCR), as
described by Liu et al.”) and Xavier et al.?),
respectively.

Very few colistin-resistant isolates
were detected between 2000 and 2015
(MIC > 2 mg/L following the criteria of
the European Committee of Antimicrobial
Resistance Testing [EUCAST]) (Fig. 9),
and even when isolates in which MIC = 2
mg/L were included, there was no increase
in the proportion of colistin-resistant and
reduced-susceptibility isolates of E. coli
since 2008, when mcr-1 was first detected.

mcr-1 was detected in 50 strains (5,
28, and 17 strains isolated from cattle,
swine, and broilers, respectively), while
mcr-2 was not detected in any isolates.
The prevalence of mcr-1 in E. coli isolates
from healthy animals slightly increased
over the years but remained very low.

In  Japan, risk management
measures are implemented according to
the extent of risk as determined by risk
assessment with regard to the impact of
antimicrobial-resistant bacteria on human
health through food. Risk management
options for colistin in livestock animals
are currently being promoted in Japan and
include  enhanced  monitoring  of

antimicrobial-resistant bacteria, the



restriction of colistin to second-choice
drug status, and the revocation of its
designation as a feed additive. Continuous
surveillance and monitoring and ensuring
the prudent use of antibiotics in veterinary

medicine are essential to preventing or
reducing the transfer of resistant bacteria
or resistance determinants to humans,
animals, food, and the environment.
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Fig. 9 Proportions of Escheriachia coli isolates with different susceptibilities to colistin and

the number of mcr-1 positive isolates from healthy food-producing animals between 2000

and 2015, as assessed by the Japanese Veterinary Antimicrobial Resistance Monitoring

System (JVARM) program. MIC, minimum inhibitory concentration.

V. Current Risk Management of Antimicrobial Resistance Linked to Antimicrobial

Products

\eterinary medical products
(VMPs), including antimicrobial products,
used for therapeutic purposes are
regulated by “The Act on Securing Quality,
Efficacy, and Safety of Pharmaceuticals,

Medical Devices, Regenerative and

Cellular Therapy Products, Gene Therapy
Products, and Cosmetics (Law No0.145,
Series of 1960)”. The purpose of the law
is to regulate matters pertaining to drugs,
quasi-drugs, medical devices, and
regenerative and cellular therapy products



to ensure their quality, efficacy, and safety
at each stage of development,
manufacturing (importing), marketing,
retailing, and usage. In addition to
therapeutic use, growth promotion is
another important use of antimicrobials

and has significant economic
consequences on the livestock industry.
Feed additives, which include

antimicrobial products used for growth
promotion, are regulated by the Law
Concerning Safety Assurance and Quality
Improvement of Feed (Law No0.35 of
1953). Compared to antimicrobial VMPs,
FAs are used at lower concentrations and
for longer periods. Antimicrobial growth
promoters in the animals cannot be used
for 7 days preceding slaughter for human
consumption.

There are specific requirements
for marketing approval of antimicrobial
VMPs in Japan. For the approval of
antimicrobial VMPs, data concerning the
antimicrobial spectrum; the antimicrobial
susceptibility tests of recent field isolates
of targeted bacteria, indicator bacteria, and
zoonotic bacteria; and the resistance
acquisition test are attached to the
application for consideration of public and
animal health issues. For the approval of
VMPs for food-producing animals, data
concerning the  stability of the
antimicrobial substances under natural
circumstances is also attached. The
antimicrobial substance in the VMP is
thoroughly described in the dossier, and
the period of administration is limited to 1
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week, where possible.

General and specific data are
evaluated at an expert meeting conducted
by MAFF. The data of VMPs used in food-
producing animals are also evaluated by
the Food Safety Commission. The
Pharmaceutical ~ Affairs Food
Sanitation Council, which is an advisory

and

organization to the Minister, evaluates the
quality, efficacy, and safety of the VMP. If
the VMP satisfies all requirements, the
Minister of MAFF approves the VMP. In
Japan, the post-marketing surveillance of
during
reexamination of new VMPs and during
VMPs. After the
reexamination period has ended for the
new VMP, the field investigation data
about efficacy, safety, and public and
livestock health the
application. For new VMPs, results of

VMPs occurs at two stages:

reevaluation of all

is attached to
monitoring for antimicrobial resistance
are  submitted according the
requirements of the re-examination
system. For all approved drugs, MAFF
conducts literature reviews about efficacy,

to

safety, residues, and resistant bacteria as
per the requirements of the re-evaluation
system.

Because of the
antimicrobial VMPs have been approved
as requiring
prescriptions from a veterinarian, these
VMPs cannot be used without the
diagnosis and instruction of a veterinarian.
The distribution and use of VMPs,

including veterinary

most

drugs directions or

antimicrobial



products, is routinely inspected by the
regulatory authority (MAFF).

For marketing and use of VMPs,
veterinarians prescribe the drug and place
restrictions on its use so that the drug does
not remain beyond MRLs in livestock
products. As for the label, there are
restrictions relating to the description on
the ‘direct container’ and on the ‘package
insert’. The description on the label must
include all of the following: (1) the
prescribed drug; (2) disease and bacterial
species indicated; (3) the route, dose, and
period administration; 4)
prohibition/withdrawal  periods;  (5)
precautions for use, such as side effects
and handling; and (6) in the case of
specific drugs
(fluoroquinolones and 3rd generation

of

antimicrobial

cephalosporins), the description includes
an explanation that the drug is not
considered the first-choice drug. For the
specific antimicrobial drugs
fluoroquinolone and 3rd generation
cephalosporins, which are particularly
important public  health, the
application for approval of the drug for use
in animals is not accepted until the end of

for

the period of re-examination of the
corresponding drug for use in humans.
After marketing, monitoring data on the
amount sold and the appearance of
target
pathogens and foodborne pathogens must
be submitted to MAFF.

The risk assessment for antimicrobial

antimicrobial resistance  in

resistance in bacteria arising from the use
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of antimicrobials in animals, especially in
those bacteria that are common to human
medicine, is provided to MAFF by the
Food Safety Commission (FSC), which
was established in 2003. FSC is an
organization  responsible
assessment based on the Food Safety
Basic Law (Law No. 48 of 2003) and is
independent  of risk  management
organizations such as MAFF and the
Ministry of Health, Labour, and Welfare
(MHLW). The risk assessment for
antimicrobial resistance in bacteria from

for  risk

the use of antimicrobials in animals is
undertaken on the basis of their new
guidelines that are based on the OIE
guidelines of antimicrobial resistance,
Codex, and FDA guidelines (Food Safety
Commission 2004).

To  implement the  risk
management strategy developed based on
the risk assessment by FSC, the

management guidelines for reducing the
risk of antimicrobial resistance arising
from antimicrobial use in food-producing
animals and aquatic animals have been
defined

(http://www.maff.go.jp/nval/tyosa_kenky
u/taiseiki/pdf/240411.pdf). The purpose of
the guidelines is to reduce the adverse
effects for human health. However, the
significance of antimicrobial VMPs in
veterinary medicine should be considered
in order to ensure food safety and stability.
The guidelines cover the entire process,
from development to implementation of
risk management options in on-farm



animal practices, referring to the standard
guidelines for risk management adopted
by  the MAFF and MHLW
(http://www.maff.go.jp/j/syouan/seisaku/r
isk_analysis/sop/pdf/sop_241016.pdf).
Establishment of risk
management  strategy  should  be
undertaken according to a stepwise
approach. Firstly, available and feasible
risk management options are considered
based on the results of risk assessment by
FSC (‘high’, ‘low’, or
‘negligible’), in Table 9.
Extended results of release assessments
should especially be considered to
determine risk management options; a
high-risk estimation-of-release
assessment should be carefully estimated.
Secondly, to determine risk management
options, the factors in Table 10 are fully
considered based on target animals and
approved administration routes. As
necessary, risk communication, including
public comment procedures, should be
implemented.
The present status of risk analysis of

‘medium’,
as shown

food-
producing animals in Japan is shown in
Tablell.

Antimicrobial VMPs are essential

antimicrobial  resistance in

in animal husbandry in Japan. Growth
promotion is another important use of
antimicrobials in the livestock industry. In
the present conditions, with the increased
risk of outbreak due to emerging bacterial
diseases as well as viral diseases such as
foot-and-mouth
influenza,

disease and avian

clinical veterinarians need
various classes of antimicrobials to treat
endemic and unexpected disease in
domestic animals. The risk assessments of
food-

producing animals have been performed

antimicrobial  resistance  in

by FSC. Risk management strategies for
Antimicrobial VMPs are established
according to predetermined guidelines in

order to perform appropriate risk-
management implementation on
antimicrobial resistance, taking into

consideration the benefits/risks of

antimicrobial use in animal husbandry.

Table 9. Selected examples and expected effects of risk management options for antimicrobial drugs

depending on their risk assessment result

Assessment result

options

Examples of risk management

Expected effects

High Withdrawal

Temporary ban on use

Distribution of the drug in the country is
discontinued.
Distribution of the drug in the country is

discontinued (temporarily).

High/ medium

Withdrawal of the antimicrobial:




against specific animal species

against target disease/bacteria

Limitation of antimicrobial use

near the time of slaughter

Shortening duration of

antimicrobial administration

When the drug is approved for use in multiple
animal species, it will be banned in some
target animals. The use of the drug for the
target animal should be considered for each
administration route of the drug.

When the drug is approved for multiple target
diseases/bacteria species, it will be banned in
some target diseases/bacteria. The use of the
drug for the target animal should be
considered for each target disease/bacteria.
Use volume of the drug is decreased by
setting limits on its use during the final stage
of a rearing period; otherwise, a high amount
of the drug would be administered per animal.
This will prevent increases in resistant
bacteria due to selective pressures during the
final stage of a rearing period.

A course dose per animal is decreased by
shortening a dosage period of AVMPs based

on veterinary diagnosis.

Medium

Strict use as secondary line of
AVMPs

Intensified monitoring of

antimicrobial resistance

The drug is strictly used only when treatment
with the first-line drug is ineffective, as stated
on the label of the specific AVMPs such as
new quinolone drugs or 3rd-generation
cephalosporin antibiotics available in Japan.
Changes in the resistance of bacteria are
detected immediately by increasing the

monitoring frequency and area.

Low/ negligible

Continued monitoring of
antimicrobial

resistance

AVMPs, antimicrobial veterinary medicinal products.

Table 10. Basic components required to set criteria for risk management options

Decision factors

Comments

Significance of antimicrobial veterinary

medicinal products in veterinary medicine

Severity (e.g., organs affected, potential systemic

involvement, and pathology) of the target disease
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Significance in the clinical settings (e.g., facility,

efficacy, and economy)

The presence of alternates for the target

disease

Availability of alternates including different classes
of antimicrobials and vaccines used for the same

purposes

Secondary risk

Possible harmful consequences entailed in

implementing each risk-management option

Estimated efficacy of risk-management option

Extent of efficacy imposed by implementing each

risk-management option

Feasibility of risk-management option

Feasibility in terms of technical, administrative, and
financial issues involved in implementing each risk-

management option

Other concerns

Decision factors depending on antimicrobial

characteristics whenever necessary
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Table 11. The present situation of risk assessment and risk management of antimicrobial

resistance in food-producing animals in Japan (as of April, 2018)

URL of Japanese documents*

Antimicrobials

Risk assessment

Risk management

Fluoroquinolones
used in cattle and

swine (2nd edition)

http://www.fsc.go.jp/fsciis/evaluation
Document/show/kya20071024051

(Risk estimation: Medium)

http://www.maff.go.jp/j/syouan/tikus
ui/yakuzi/pdf/fluoro.pdf

Tulathromycin used

in swine

http://www.fsc.go.jp/fsciis/evaluation
Document/show/kya20091124004

(Risk estimation: Medium)

http://www.maff.go.jp/j/syouan/ti
kusui/yakuzi/pdf/draxxin_kanri

sochi.pdf

Pirlimycin used in

dairy cows

http://'www.fsc.go.jp/fsciis/evaluation
Document/show/kya20080212002

(Risk estimation: Low)

http://www.maff.go.jp/j/syouan/ti
kusui/yakuzi/pdf/pirlimy.pdf

Fluoroguinolones

used in poultry

https://www.fsc.go.jp/fsciis/evaluatio
nDocument/show/kya20071024051
“https://www.jstage.jst.go.jp/article/f
oodsafetyfsc)/2/4/2_2014035s/_article

(Risk estimation: Medium)

http://www.maff.go.jp/j/syouan/ti
kusui/yakuzi/pdf/risk_mana_tor

ifq.pdf

Gamithromycin

used in cattle

https://lwww.fsc.go.jp/fsciis/evaluatio
nDocument/show/kya2013111337z
“http://www.fsc.go.jp/english/evaluat
ionreports/vetmedicine/July_22_201
4_Gamithromycin.pdf

(Risk estimation: Low)

http://www.maff.go.jp/j/syouan/ti
kusui/yakuzi/attach/pdf/koukinz
ai-26.pdf

Ceftiofur used in

cattle and swine

https://www.fsc.go.jp/fsciis/evaluatio
nDocument/show/kya20100201004

(Risk estimation: Medium)

http://'www.maff.go.jp/j/syouan/ti
kusui/yakuzi/attach/pdf/koukinz
ai-12.pdf

Tulathromycin used

in cattle

https://www.fsc.go.jp/fsciis/evaluatio
nDocument/show/kya20150310290

(Risk estimation: Low)

http://'www.maff.go.jp/j/syouan/ti
kusui/yakuzi/attach/pdf/koukinz
ai-16.pdf

Cefquinome sulfate

in cattle

http://www.fsc.go.jp/fsciis/evaluation

Document/show/kya20080115000

(Risk estimation: Medium)

http://www.maff.go.jp/j/syouan/ti
kusui/yakuzi/attach/pdf/koukinz
ai-17.pdf
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http://www.fsc.go.jp/fsciis/evaluationDocument/show/kya20080115000
http://www.fsc.go.jp/fsciis/evaluationDocument/show/kya20080115000

*+Colistin sulfate in

livestock

http!//www.fsc.go.jp/fsciis/evaluation

Document/show/kya03120816918

*http://www.fsc.go.jp/english/evalua
tionreports/others_el.data/kya03120
816918_202.pdf

(Risk estimation: Medium)

http://'www.maff.go.jp/nval/hour
ei_tuuti/pdf/29_shoan_3385.pdf

* English versions are not available.

** Summary available in English.
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IX. Appendix (Materials and Methods)

1. Sampling
(1) Monitoring System in Farms
Sampling was carried out in farms
across Japan by the prefectural LHSCs. In
brief, the 47 prefectures of Japan were
divided into two groups (23 and 24
prefectures per year), which were selected
to give an equal
geographical differences
northern and southern areas.

representation of
between
Freshly
voided fecal samples were collected from
approximately six healthy cattle, two
healthy pigs, two healthy broiler chickens,
and two healthy layer chickens on each
farm in each prefecture. Escherichia coli,
Enterococcus species, and Campylobacter
species were isolated from these fecal
samples, while Salmonella species were
isolated from diagnostic submissions of
clinical cases.

(2) Monitoring System in
Slaughterhouses
Sampling in slaughterhouses was

carried out by private research laboratories.

Fresh fecal samples were collected from
the cecum of healthy broiler chickens and
from the rectum of healthy cattle and
healthy pigs at each slaughterhouse.

E. coli,
and Campylobacter species were isolated

Enterococcus species,

from the cecal and rectal fecal samples
from healthy cattle, pigs, and broilers,
while Salmonella species were isolated
from only the cecal fecal samples of
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healthy broilers.

2. Isolation and Identification

(1) Escherichia coli

E. coli isolates from each sample
maintained on desoxycholate-

hydrogen sulfate-lactose (DHL) agar

(Eiken, Japan). Candidate colonies were

identified  biochemically using a

commercially available kit (API20E;

bioMérieux, Marcy I’Etoile, France) and

stored at —80°C until testing.

were

(2) Enterococcus

Fecal samples were cultured by
direct culturing using bile esculin azide
agar (BEA; Difco Laboratories, Detroit,
MI, USA) or using the enrichment
procedure with Buffered Peptone Water
(Oxoid, Basingstoke, Hampshire,
England). In the former procedure, plates
were incubated at 37°C for 48—72 h, while
in the latter, tubes were incubated at 37°C
for 18-24 h and subsequently passaged
onto the same plates as were used for the
direct culturing method.

Isolates were presumptively
identified as enterococci based on colony
morphology. These isolates  were
subcultured onto heart infusion agar
(Difco) supplemented with 5% (v/v) sheep
blood, following which hemolysis was

observed and Gram staining was
performed. Isolates were tested for
catalase production, growth in heart

infusion broth supplemented with 6.5%
NaCl, and growth at 45°C. In addition, the



hydrolysis of L-pyrrolidonyl-pB-
naphthylamide and their pigmentation and
motility were evaluated, and the API 20
STREP system (bioMérieux) was used.
Further identification was achieved using
D-xylose and sucrose fermentation tests
where required 7. All isolates were stored

at —80°C until testing.

(3) Campylobacter
Campylobacter  species
isolated by the direct inoculation method

were

onto Campylobacter blood-free selective
agar (MCCDA,; Oxoid, UK). Isolates were
identified biochemically and molecularly
using PCR®. Two isolates per sample
were then selected for antimicrobial
susceptibility testing and suspended in
15% glycerin to which Buffered Peptone
Water (Oxoid) had been added. They were

then stored at —80°C until testing.

(4) Salmonella
Salmonella isolates from farms were
provided by the Livestock Hygiene

Service  Centers from  diagnostic
submissions of clinical cases, while
samples from slaughterhouses were
obtained from cecal fecal samples

collected from healthy broilers. The fecal
samples using the
enrichment procedure with Buffered
Peptone Water (Oxoid,
Hampshire, England). Tubes containing
the samples were incubated at 37°C for
18-24 h and subsequently passaged onto
Rappaport-Vassiliadis broth and

were  cultured

Basingstoke,
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incubated at 42°C for a further 18-24 h.
They were then passaged
CHROMagar™ Salmonella plates and
incubated at 37°C for 18-24 h, following
which they were presumptively identified
as Salmonella based on colony
morphology.

After biochemical identification, the
serotype of the isolates was determined
using slide and tube agglutination,
according to the latest versions of the
Kauffmann-White scheme 2. All isolates
were stored at —80°C until testing.

onto

3. Antimicrobial Susceptibility Testing

The MICs of E. coli, Enterococcus,
Campylobacter, and Salmonella isolates
were determined using the broth
microdilution method according to the
CLSI guidelines. Staphylococcus aureus
ATCC 29213 and E. coli ATCC 25922
were used as quality control strains, while
C. jejuni ATCC33560 was used for the
quality control of MIC measurements in
Campylobacter species.

4. Resistance Breakpoints

Resistance breakpoints were defined
microbiologically in serial studies. Where
the MICs for the isolates were bimodally
distributed, the intermediate MIC of the
two peaks was defined as the breakpoint

The MIC of each antimicrobial
established by CLSI was interpreted
using the CLSI criteria. The breakpoints
of the other antimicrobial agents were
determined microbiologically.



5. Statistical Analysis

The resistance rates of the 6th stage
(2014-2015) were compared with those
of the 3rd, 4th, and 5th stages of the
JVARM program using the chi-square
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test followed by Ryan’s multiple
comparison method®. Where the
expected frequency was less than 5,
Fisher’s exact test was used. Differences
were considered significant at p < 0.05.
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Table2.1. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=284), pigs(n=134), broilers(n=182) and layers(n=179) in 2014 Farm

95%

Antimicrobial Anlmal MICs, MICy, %Resistant Confidence Distribution(®) of MICs
agent Species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 8.0 5.6 3.25-8.99 25 173 66.9 7.7 5.6
Pigs 4.0 >128 24.6 17.59-32.82 0.7 231 478 15 22 24.6
Broilers 4.0 >128 44.5 37.15-52.04 1.1 181 34.1 16 0.5 0.5 44.0
Layers 4.0 >128 184 13.04-24.91 1.1 285 453 6.7 18.4
Total 4.0 >128 20.9 18.11-23.96 1.5 21.1 51.0 5.0 0.5 0.1 20.8
Cefazolin Cattle =1 2.0 1.1 0.21-3.06 585 36.3 4.2 1.1
Pigs =1 2.0 0.0 0-2.72 53.7 41.0 3.7 0.7 0.7
Broilers 2.0 8.0 3.8 1.56-7.77 41.2 346 110 7.7 16 |05 1.1 05 1.6
Layers =1 4.0 0.0 0-2.04 55.3 33.0 84 1.7 1.7
Total =1 4.0 1.3 0.61-2.35 529 359 6.7 23 09 |01 03 0.1 0.8
Cefotaxime Cattle =0.5 =0.5 1.1 0.21-3.06 986 0.4 04 04 04
Pigs =0.5 =0.5 0.0 0-2.72 100.0
Broilers =05 =0.5 3.3 1.21-7.04 96.2 05 122 1.1
Layers =0.5 =0.5 0.0 0-2.04 100.0
Total =0.5 =0.5 1.2 0.52-2.19 986 0.1 0.1 |05 04 01 0.1
Streptomycin Cattle 80 640 134 9.64-17.91 04 215 616 32 |11 28 25 7.0
Pigs 16.0 >128 47.0 38.34-55.83 0.7 104 351 67 |75 75 11.2 20.9
Broilers 16.0 >128 47.8 40.35-55.33 82 352 88 |66 38 6.0 31.3
Layers 8.0 16.0 9.5 5.63-14.78 10.6 64.2 15.6 | 2.8 1.1 5.6
Total 8.0 >128 26.3 23.25-29.56 0.3 140 515 80 | 3.9 32 45 14.8
Gentamicin Cattle =0.5 1.0 0.0 0-1.3 81.0 169 2.1
Pigs =0.5 1.0 3.7 1.22-8.5 709 216 22 07 07 |07 1.5 1.5
Broilers =0.5 1.0 1.6 0.34-4.75 73.1 19.8 5.5 05 1.1
Layers =0.5 1.0 1.1 0.13-3.98 74.3 20.1 4.5 06 0.6
Total =0.5 1.0 1.3 0.61-2.35 759 191 35 0.1 0.1 |01 03 03 0.6
Kanamycin Cattle 4.0 8.0 1.8 0.57-4.07 27.8 58.8 109 0.7 1.8
Pigs 4.0 32.0 9.7 5.26-16.02 1.5 239 455 149 3.7 0.7 0.7 9.0
Broilers 4.0 >128 30.2 23.64-37.46 0.5 132 423 115 2.2 30.2
Layers 4.0 8.0 1.7 0.34-4.82 1.1 151 615 17.3 2.8 0.6 1.7
Total 4.0 32.0 9.8 7.76-12.06 0.6 20.8 53.3 13.2 2.1 0.3 0.1 9.6




Table2.1. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=284), pigs(n=134), broilers(n=182) and layers(n=179) in 2014 Farm

95%

Distribution(%) of MICs

Antimicrobial Anlmal MICs, MICy, %Resistant Confidence
agent Species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Tetracycline Cattle 2.0 640 204 15.88-25.59 215 380 169 32 |18 25 102 6.0
Pigs 64.0 >64 64.2 55.44-72.28 0.7 112 23.1 0.7 3.0 22 276 31.3
Broilers 32.0 >64 51.1 43.59-58.57 154 236 7.1 2.7 2.7 253 23.1
Layers 20 640 24.6 18.46-31.56 21.8 385 145 06 | 0.6 1.1 145 84
Total 2.0 >64  36.1 32.69-39.56 0.1 184 322 11.3 19 [13 2.2 17.7 14.9
Nalidixic acid Cattle 4.0 4.0 2.8 1.22-5.48 1.1 27.8 62.0 6.3 2.8
Pigs 4.0 16.0 8.2 4.16-14.22 246 537 75 60 |15 07 22 3.7
Broilers 4.0 >128 38.5 31.35-45.95 18.7 385 3.3 1.1 2.2 36.3
Layers 4.0 >128 10.6 6.51-16.08 06 291 531 50 1.7 0.6 10.1
Total 4.0 >128 13.9 11.51-16.5 05 254 530 55 1.7 103 0.1 1.0 12.5
Ciprofloxacin Cattle =0.03 =0.03 0.0 0-1.3 96.8 04 04 1.1 0.7 0.7
Pigs =0.03 0.25 1.5 0.185.29 828 0.7 52 6.0 3.7 1.5
Broilers =0.03 4.0 12.6 8.18-1836 57.1 0.5 7.7 132 2.7 3.8 22 |55 71
Layers =0.03 0.25 4.5 1.94-8.62 85.5 0.6 2.8 6.1 0.6 2.8 1.7
Total =0.03 0.25 4.2 2.93-5.9 825 05 35 5.9 1.7 1.2 05 119 23
Colistin Cattle 025 0.5 0.0 0-1.3 31.7 475 141 42 11 1.4
Pigs 025 0.5 0.0 0-2.72 26.1 485 172 3.0 22 3.0
Broilers 0.25 0.5 0.0 0-2.01 269 41.8 214 33 22 44
Layers 0.25 0.5 0.0 0-2.04 21.2 503 229 5.6
Total 0.25 0.5 0.0 0-0.48 272 470 184 41 1.3 2.1
Chloramphenicol Cattle 8.0 8.0 2.5 0.99-5.02 1.1 43.7 52.1 0.7 1.8 0.7
Pigs 80 1280 254 18.25-33.62 22 343 366 15 |45 30 104 175
Broilers 8.0 64.0 14.3 9.54-20.23 05 41.8 40.7 27 |16 27 3.8 6.0
Layers 8.0 8.0 2.8 0.91-6.4 1.1 374 581 06 |06 1.7 0.6
Total 8.0 16.0 9.2 7.3-11.5 1.2 402 481 1.3 [13 1.5 3.3 3.1
Trimethoprim Cattle 0.5 2.0 3.2 1.45-5.94 21.1 412 257 6.7 1.8 04 3.2
Pigs 0.5 >16 34.3 26.34-43.02 12.7 37.3 12.7 3.0 34.3
Broilers 1.0 >16 36.8 29.79-44.27 13.7 275 170 44 0.5 36.8
Layers 0.5 >16 17.9 12.56-24.29 21.2 43.0 12.8 2.8 2.2 17.9
Total 0.5 >16  19.8 17.02-22.75 18.0 37.7 185 46 1.3 0.1 19.8

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table2.2. Distribution of MICs and resistance(%) in Escherichia coli from cattlem=216), pigs(n=107), broilers(n=110) and layers(m=121) in 2015_Farm

Antimicrobial

Animal

95%

Distribution(%) of MICs

) MICs;, MICyy %Resistant Confidence
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 8.0 4.2 1.92-7.77 2.3 25.0 583 9.7 0.5 4.2
Pigs 4.0 >128  30.8 22.27-40.51 3.7 234 364 5.6 09 09 29.0
Broilers 4.0 >128 41.8 32.48-51.61 2.7 145 355 5.5 1.8 40.0
Layers 4.0 >128 19.8 13.14-28.06 2.5 215 471 9.1 0.8 19.0
Total 4.0 >128  20.2 16.94-23.81 2.7 21.8 471 79 0.2 0.4 0.5 19.3
Cefazolin Cattle =1 2.0 0.0 0-1.7 644 319 14 19 05
Pigs 2.0 4.0 0.0 0-3.39 449 439 7.5 3.7
Broilers 2.0 4.0 3.6 0.99-9.05 43.6 373 13.6 1.8 0.9 2.7
Layers 2.0 4.0 0.8 0.02-4.52 488 38.0 10.7 1.7 0.8
Total =1 4.0 0.9 0.29-2.1 53.1 36.6 7.0 2.2 0.2 | 0.2 0.7
Cefotaxime Cattle =0.5 =05 0.0 0-1.7 99.5 0.5
Pigs =0.5 =05 0.0 0-3.39 100.0
Broilers =0.5 =0.5 2.7 0.56-7.77 96.4 0.9 1.8 0.9
Layers =0.5 =0.5 0.0 0-3.01 100.0
Total =0.5 =0.5 0.5 0.11-1.58 99.1 0.2 0.2 0.4 0.2
Streptomycin Cattle 8.0 64.0 16.7 11.95-22.32 88 606 139 | 28 46 51 4.2
Pigs 16.0 >128 37.4 28.21-47.27 75 383 168 | 28 84 93 16.8
Broilers 8.0 >128 33.6 24.9-43.28 09 45 455 155 | 2.7 55 55 20.0
Layers 8.0 128.0 18.2 11.75-26.23 0.8 58 570 182 |17 41 50 7.4
Total 8.0 >128 24.4 20.84-28.17 04 70 525 157125 54 6.0 10.5
Gentamicin Cattle =0.5 1.0 1.4 0.28-4.01 77.3 176 3.7 05 05 0.5
Pigs =0.5 1.0 1.9 0.22-6.59 67.3 243 6.5 09 0.9
Broilers =05 1.0 0.9 0.02-4.97 682 245 18 09 36 0.9
Layers =05 1.0 0.0 0-3.01 69.4 240 6.6
Total =0.5 1.0 1.1 0.39-2.35 71.8 217 45 02 07 102 04 0.5
Kanamycin Cattle 4.0 8.0 1.4 0.28-4.01 0.5 6.9 67.1 21.8 2.3 1.4
Pigs 4.0 >128 11.2 5.93-18.78 93 551 196 3.7 0.9 11.2
Broilers 8.0 >128  29.1 20.82-38.52 3.6 445 20.0 2.7 29.1
Layers 4.0 16.0 7.4 3.45-13.66 5.8 49.6 33.1 4.1 7.4
Total 4.0 >128 10.1 7.72-12.93 0.2 65 565 235 3.1 0.2 10.1




Table2.2. Distribution of MICs and resistance(%) in Escherichia coli from cattlem=216), pigs(n=107), broilers(n=110) and layers(m=121) in 2015_Farm

Antimicrobial

Animal

95%

Distribution(%) of MICs

) MICs;, MICyy %Resistant Confidence
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Tetracycline Cattle 2.0 64.0 19.0 13.97-24.86 05 231 282 250 42 |32 14 97 46
Pigs 64.0 >64 55.1 45.22-64.77 13.1 19.6 11.2 0.9 3.7 17.8 33.6
Broilers 4.0 >64 45.5 35.92-55.25 173 255 82 36 |09 09 273 164
Layers 2.0 64.0 22.3 15.24-30.79 26.4 39.7 99 1.7 18.2 4.1
Total 4.0 >64 31.9 28.08-36.02 0.2 20.8 285 157 29 |14 14 16.6 12.5
Nalidixic acid Cattle 4.0 4.0 0.9 0.11-3.31 2.3 259 662 3.7 0.9 0.5 0.5
Pigs 4.0 16.0 9.3 4.57-16.52 224 617 28 37 |09 19 28 3.7
Broilers 4.0 >128  32.7 24.08-42.33 0.9 16.4 445 5.5 1.8 1.8 1.8 273
Layers 4.0 >128 174 11.07-25.3 26.4 49.6 6.6 17.4
Total 4.0 >128 12.5 9.82-15.5 1.1 235 574 45 1.1 |05 09 09 10.1
Ciprofloxacin Cattle =0.03 =0.03 0.5 0.01-2.56 94.0 4.2 0.5 0.9 0.5
Pigs =0.03 0.25 1.9 0.22-659 84.1 19 09 84 2.8 1.9
Broilers =0.03 0.50 9.1 4.44-16.09 645 1.8 2.7 164 45 0.9 55 3.6
Layers =0.03 0.25 4.1 1.35-9.38 769 4.1 3.3 9.1 2.5 0.8 3.3
Total =0.03 0.25 3.2 1.93-5.09 82.5 3.2 1.6 6.9 1.8 0.7 1.3 2.0
Colistin Cattle 0.25 0.5 0.0 0-1.7 259 440 208 65 1.9 0.9
Pigs 0.25 2.0 0.0 0-3.39 20,6 439 206 4.7 19 84
Broilers 0.25 0.5 0.0 0-3.3 23.6 427 245 64 09 1.8
Layers 0.25 0.5 0.0 0-3.01 273 355 314 5.0 0.8
Total 0.25 0.5 0.0 0-0.67 24.7 419 238 58 1.3 2.5
Chloramphenicol Cattle 8.0 8.0 3.7 1.61-7.17 23 315 593 32 |09 14 09 0.5
Pigs 8.0 128.0 25.2 17.33-34.56 4.7 150 495 56 | 47 75 3.7 9.3
Broilers 8.0 128.0 16.4 9.99-24.63 09 255 51.8 5.5 1.8 55 9.1
Layers 8.0 8.0 4.1 1.35-9.38 6.6 33.1 554 0.8 0.8 3.3
Total 8.0 32.0 10.5 8.04-13.33 3.4 274 551 3.6 [ 13 23 23 4.5
Trimethoprim Cattle 0.5 2.0 3.2 1.31-6.57 204 384 292 74 09 05 3.2
Pigs 1.0 >16 28.0 19.78-37.55 17.8 299 196 2.8 1.9 09 |[27.1
Broilers 1.0 >16 30.0 21.63-39.48 12.7 31.8 20.0 3.6 1.8 30.0
Layers 0.5 >16 18.2 11.75-26.23 22.3 43.0 132 3.3 18.2
Total 0.5 >16 16.6 13.6-19.98 18.8 36.5 220 49 0.7 05 02 |16.4

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table2.3. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=263), pigs(n=93) and broilers(n=172) in 2014 _Slaughterhouse

.. . . 95% s el s (0
Antimicrobial Anlmal MIC;, MICyy %Resistant Confidence Distribution(%) of MICs
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 8.0 3.0 1.32-5.91 0.8 175 662 11.8 0.8 | 0.4 0.8 1.9
Pigs 80 >128 43.0 32.77-53.73 1.1 14.0 290 108 22 | 1.1 41.9
Broilers 8.0 >128 40.1 32.72-47.86 145 30.8 11.6 2.9 1.7 38.4
Layers -
Total 4.0 >128 22.2 18.68-25.95 0.6 159 481 116 1.7 |04 04 06 20.8
Cefazolin Cattle =1 2.0 0.0 0-1.4 53.2 380 80 0.8
Pigs 2.0 8.0 1.1 0.02-5.85 33.3 452 86 10.8 1.1 1.1
Broilers 2.0 8.0 5.8 2.82-10.44 419 36.0 11.0 47 06 | 1.2 06 4.1
Layers -
Total 2.0 4.0 2.1 1.04-3.7 46,0 386 91 38 04 [04 02 02 1.3
Cefotaxime Cattle =0.5 =05 0.0 0-1.4 989 0.8 04
Pigs =0.5 =05 1.1 0.02-5.85 96.8 1.1 1.1 1.1
Broilers =0.5 =0.5 4.1 1.65-8.21 948 0.6 0.6 1.7 1.2 0.6 0.6
Layers -
Total =0.5 =0.5 1.5 0.65-2.97 97.2 0.8 0.6 0.8 0.4 0.2 0.2
Streptomycin Cattle 8.0 >64 17.1 12.76-22.22 0.8 1.1 133 521 156 | 23 34 114
Pigs 32.0 >64 52.7 42.06-63.14 6.5 30.1 10.8 | 3.2 6.5 43.0
Broilers 16.0 >64 44.8 37.19-52.53 1.7 87 337 11.0| 41 6.4 343
Layers -
Total 8.0 >64 32.4 28.4-36.57 04 1.1 10.6 422 133 ] 3.0 49 244
Gentamicin Cattle =0.5 1.0 0.0 0-1.4 62.4 319 5.7
Pigs =0.5 2.0 6.5 2.4-13.52 63.4 204 86 1.1 1.1 1.1 32 1.1
Broilers =0.5 2.0 2.9 0.95-6.66 50.6 23.3 18.6 4.7 1.7 1.2
Layers -
Total =0.5 2.0 2.1 1.04-3.7 58.7 27.1 10.4 1.7 0.2 0.8 09 0.2
Kanamycin Cattle 4.0 8.0 0.4 0-2.11 19.8 51.3 25.1 3.4 0.4
Pigs 40 16.0 9.7 4.52-17.58 9.7 559 172 175 9.7
Broilers 8.0 >128 33.1 26.16-40.72 1.2 11.6 30.8 19.2 35 0.6 33.1
Layers -
Total 4.0 >128 12.7 9.97-15.84 0.4 153 45.5 21.8 4.2 0.2 12.7




Table2.3. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=263), pigs(n=93) and broilers(n=172) in 2014 _Slaughterhouse

95%

Distribution(%) of MICs

Antimicrobial Anlmal MIC;, MICqy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Tetracycline Cattle 2.0 64.0 19.8 15.13-25.11 0.8 16.7 456 141 3.0 |42 15 46 95
Pigs 64.0 >64 59.1 48.45-69.23 15.1 204 32 22 |11 32 194 355
Broilers 4.0 >64 43.6 36.07-51.37 06 93 250 174 4.1 0.6 174 25.6
Layers -
Total 4.0 >64 34.5 30.41-38.7 0.6 140 345 133 32 123 15 11.4 19.3
Nalidixic acid Cattle 4.0 8.0 2.3 0.84-4.9 0.4 198 64.3 103 3.0 | 1.5 04 04
Pigs 4.0 16.0 9.7 4.52-17.58 1.1 194 581 6.5 54 | 2.2 7.5
Broilers 8.0 >128 45.3 37.75-53.11 116 343 76 12 |12 12 41 39.0
Layers -
Total 4.0 >128 17.6 14.45-21.14 04 170 534 87 28 |15 04 15 14.2
Ciprofloxacin Cattle =0.03 =0.03 0.8 0.09-2.72 920 42 11 08 04 0.8 |04 04
Pigs =0.03 0.25 2.2 0.26-7.56 82.8 1.1 86 32 22 2.2
Broilers =0.03 2.0 9.9 5.86-15.36 50.6 1.7 4.7 22.1 58 47 06 |41 5.8
Layers -
Total =0.03 0.3 4.0 2.47-6.02 769 28 21 91 27 19 06 |15 2.5
Colistin Cattle 0.25 1.0 0.8 0.09-2.72 171 51.3 186 103 15 04 0.8
Pigs 0.25 0.5 0.0 0-3.89 14.0 71.0 9.7 32 1.1 1.1
Broilers 0.25 0.5 0.0 0-2.13 145 669 151 1.7 06 06 0.6
Layers -
Total 0.3 0.5 0.4 0.04-1.37 15.7 59.8 159 6.3 1.1 04 0.4 0.4
Chloramphenicol Cattle 8.0 16.0 3.8 1.83-6.89 3.0 445 399 87 |11 08 08 1.1
Pigs 80 >128 344 24.86-44.98 1.1 43 376 194 32 |32 86 75 151
Broilers 8.0 64.0 15.1 10.11-21.36 1.2 297 465 176 | 35 47 41 29
Layers -
Total 8.0 64.0 12.9 10.14-16.04 02 2.7 384 384 74 |23 34 3.0 4.2
.. . . 95% s el s (0
Antimicrobial Ammal MIC5, MICyy %Resistant Confidence Distribution(®) _of MICs
agent species interval 2.3800.12 4.750.25 9.5/0.5 19/1 38/2 176/4 152/8 >152/8
Sulfamethoxazole Cattle  =238012 19/1 5.3 2.94-8.78 624 152 87 57 27 (11 04 3.8
/Trimethoprim Pigs 4.75/0.25 >152/8 34.4 24.86-44.98 40.9 151 32 54 1.1 1.1 33.3
Broilers 4.75/0.25 >152/8 30.2 23.47-37.69 477 81 81 35 23 | 0.6 29.7
Layers -
Total 238012 >152/8 18.6 15.33-22.15 53.8 129 76 49 23 109 02 174

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table2.4. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=274), pigs(n=96) and broilers(n=184) in 2015 Slaughterhouse

95%

Distribution(%) of MICs

Antimicrobial Anlmal MICys, MICy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 4.0 5.5 3.09-8.87 29 241 635 36 04 04 07 44
Pigs 4.0 >128 344 24.97-44.77 2.1 188 427 2.1 34.4
Broilers 4.0 >128 43.5 36.2-50.97 13.6 38.6 4.3 05 05 424
Layers -
Total 4.0 >128 23.1 19.65-26.85 1.8 19.7 516 3.6 0.2 0.4 05 222
Cefazolin Cattle =1 2.0 0.0 0-1.34 75.9 219 2.2
Pigs =1 2.0 1.0 0.02-5.67 56.3 34.4 8.3 1.0
Broilers 2.0 4.0 3.8 1.54-7.69 478 33.2 136 1.6 1.1 05 22
Layers -
Total =1 2.0 1.4 0.62-2.83 63.2 278 7.0 0.5 0.4 0.4 0.7
Cefotaxime Cattle =0.12 =0.12 0.0 0-1.34 99.3 0.7
Pigs =0.12 =0.12 0.0 0-3.77 99.0 1.0
Broilers =0.12 =0.12 2.2 0.59-5.48 95.7 1.1 1.1 05 1.1 0.5
Layers -
Total 0.1 0.1 0.7 0.19-1.84 98.0 0.7 0.2 0.4 02 04 0.2
Streptomycin Cattle 40 320 124 8.74-16.91 2.2 686 146 22 |29 47 29 1.8
Pigs 80 >128 39.6 29.74-50.09 2.1 281 240 63 |52 31 83 229
Broilers 8.0 >128 41.8 34.63-49.34 05 386 14.7 43 | 33 98 7.6 21.2
Layers -
Total 4.0 >128 26.9 23.24-30.8 1.6 516 162 36 [ 34 6.1 54 11.9
Gentamicin Cattle =0.5 =0.5 0.0 0-1.34 97.1 26 04
Pigs =0.5 =05 2.1 0.25-7.33 94.8 3.1 2.1
Broilers =0.5 =0.5 2.2 0.59-5.48 91.8 2.7 1.6 1.6 1.6 0.5
Layers -
Total =0.5 =0.5 1.1 0.39-2.35 949 2.7 0.7 0.5 0.9 0.2
Kanamycin Cattle 2.0 4.0 0.7 0.08-2.62 4.7 73.7 20.8 0.7
Pigs 2.0 8.0 8.3 3.66-15.77 42 521 30.2 42 1.0 8.3
Broilers 4.0 >128 37.5 30.48-44.93 3.3 40.8 152 3.3 0.5 37.0
Layers -
Total 2.0 >128 14.3 11.45-17.46 42 59.0 206 1.8 0.2 0.2 14.1




Table2.4. Distribution of MICs and resistance(%) in Escherichia coli from cattle(n=274), pigs(n=96) and broilers(n=184) in 2015 Slaughterhouse

95%

Distribution(%) of MICs

Antimicrobial Anlmal MIC;, MICyy %Resistant Confidence
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Tetracycline Cattle 2.0 >64 18.6 14.18-23.74 04 255 507 29 18 |11 04 6.9 10.2
Pigs 4.0 >64 45.8 35.61-56.32 94 396 42 10 (10 1.0 16.7 27.1
Broilers 64.0 >64 54.9 47.4-62.23 12.0 16.8 12.0 43 | 0.5 2.7 272 245
Layers -
Total 2.0 >64 35.4 31.39-39.53 02 182 375 61 25 109 13 153 17.9
Nalidixic acid Cattle 4.0 4.0 2.6 1.03-5.2 372 591 04 0.7 04 22
Pigs 4.0 8.0 5.2 1.71-11.74 25.0 625 52 21 5.2
Broilers 4.0 >128 35.9 28.94-43.26 196 391 27 27 |11 33 6.0 255
Layers -
Total 4.0 >128 14.1 11.29-17.26 29.2 531 20 16 |04 1.1 2.2 10.5
Ciprofloxacin Cattle =0.03 =0.03 0.0 0-1.34 964 04 04 22 04 04
Pigs =0.03 =0.03 3.1 0.64-8.87 91.7 5.2 3.1
Broilers =0.03 0.5 4.9 2.26-9.09 598 1.1 103 130 76 27 05 |11 3.8
Layers -
Total =0.03 0.3 2.2 1.12-3.76 834 05 36 63 27 11 02 109 1.3
Colistin Cattle 025 1.0 0.0 0-1.34 15.3 37.2 274 19.0 0.7 04
Pigs 025 1.0 0.0 0-3.77 6.3 45.8 32.3 135 2.1
Broilers 0.25 1.0 0.5 0.01-3 13.0 429 272 109 38 1.6 0.5
Layers -
Total 0.3 1.0 0.2 0-1.01 13.0 40.6 28.2 153 2.0 0.7 0.2
Chloramphenicol Cattle 8.0 8.0 2.9 1.26-5.68 0.4 23.7 173.0 04 0.7 0.7 1.1
Pigs 80 128.0 25.0 16.72-34.88 1.0 27.1 46.9 42 52 73 83
Broilers 8.0 16.0 9.8 5.9-15.02 05 163 63.0 103| 38 16 1.1 3.3
Layers -
Total 8.0 16.0 9.0 6.77-11.73 05 21.8 65.2 34 [ 22 18 20 3.1
.. . . 95% s el s (0
Antimicrobial Ammal MIC5, MICyy %Resistant Confidence Distribution(®) _of MICs
agent species interval 2.380.12 4.750.25 9.5/0.5 19/1 38/2 76/4 152/8 >152/8
Sulfamethoxazole Cattle  =238012 4.75/025 2.9 1.26-5.68 88.0 44 40 0.7 2.9
/Trimethoprim Pigs <3012 >152/8  30.2 21.25-40.43 615 1.0 52 2.1 30.2
Broilers =2s3s012 >152/8 28.3 21.88-35.36 51.1 60 87 49 1.1 (05 05 272
Layers -
Total <s938012 >152/8  16.1 13.1-19.4 71.1 43 58 23 04 [0.2 0.2 15.7

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table3.1. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=6), pigs(n=8), broilers(n=31) and layers(n=56) in 2014_Farm

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval __ 0.06__0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 0.5 1.0 0.0 0-45.93 50.0 50.0
Pigs 0.5 1.0 0.0 0-36.95 50.0 50.0
Broilers 1.0 1.0 0.0 0-11.22 3.2 65 806 6.5 3.2
Layers 1.0 1.0 0.0 0-6.38 1.8 36 893 3.6 1.8
Total 1.0 1.0 0.0 0-3.59 2.0 109 81.2 4.0 2.0
Dihydrostreptomycin Cattle 64.0 >512 33.3 4.32-77.73 16.7 50.0 | 16.7 16.7
Pigs 64.0 >512 37.5 8.52-75.52 62.5 | 25.0 12.5
Broilers 128.0 >512 58.1 39.07-75.46 3.2 9.7 29.0| 22.6 35.5
Layers 64.0 128.0 42.9 29.71-56.79 3.6 53.6| 35.7 7.1
Total 64.0 >512 46.5 36.54-56.74 1.0 5.9 46.5| 29.7 16.8
Gentamicin Cattle 8.0 16.0 0.0 0-45.93 33.3 16.7 50.0
Pigs 16.0 16.0 0.0 0-36.95 25.0 75.0
Broilers 16.0 16.0 9.7 2.04-25.76 3.2 32 65 194 581 9.7
Layers 16.0 16.0 3.6 0.43-12.32 17.9 78.6 1.8 1.8
Total 16.0 16.0 5.0 1.62-11.18 1.0 1.0 4.0 188 70.3 4.0 1.0
Kanamycin Cattle 32.0 >512 16.7 0.42-64.13 50.0 33.3 16.7
Pigs 64.0 >512 12.5 0.31-52.66 87.5 12.5
Broilers 64.0 >512 41.9 24.54-60.93 3.2 3.2 16.1 35.5| 9.7 32.3
Layers 64.0 128.0 14.3 6.37-26.23 3.6 82.1| 54 8.9
Total 64.0 >512 22.8 15.01-32.19 1.0 1.0 9.9 653 5.9 16.8
Oxytetracycline Cattle 64.0 >64 83.3 35.87-99.58 16.7 33.3 50.0
Pigs >64  >64 100.0 63.05-100 HHtHHE
Broilers 16.0 >64 64.5 45.36-80.78 3.2 6.5 226 3.2 1194 3.2 129 29.0
Layers 1.0 >64 39.3 26.49-53.25 1.8 14.3 42.9 1.8| 3.6 89 7.1 19.6
Total 16.0 >64 54.5 44.24-64.4 2.0 9.9 31.7 20| 7.9 59 9.9 30.7
Chloramphenicol Cattle 8.0 128.0 33.3 4.32-77.73 50.0 16.7 33.3
Pigs 128.0 128.0 87.5 47.34-99.69 12.5 87.5
Broilers 16.0 16.0 6.5 0.79-21.43 12.9 29.0 51.6 3.2 3.2
Layers 80 16.0 1.8 0.04-9.56 3.6 50.0 44.6 1.8
Total 16.0 32.0 11.9 6.29-19.84 59 39.6 42.6 2.0 9.9
Bacitracin Cattle 256.0 512.0 - - 16.7 50.0 33.3
Pigs 256.0 256.0 - - 12.5 87.5
Broilers 256.0 512.0 - - 3.2 29.0 54.8 3.2 9.7
Layers 256.0 512.0 - - 1.8 10.7 76.8 54 54
Total 256.0 512.0 - - 1.0 1.0 16.8 69.3 59 5.9




Table3.1. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=6), pigs(n=8), broilers(n=31) and layers(n=56) in 2014_Farm

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval __ 0.06__0.13 0.25 05 1 2 4 8 16 32 64 128 256 512 >512
Virginiamycin Cattle 2.0 8.0 - 33.3 16.7 16.7 33.3
Pigs 8.0 8.0 - 37.5 62.5
Broilers 4.0 8.0 - 6.5 3.2 3.2 3.2 71.0 9.7 3.2
Layers 4.0 8.0 - 1.8 3.6 1.8 60.7 32.1
Total 4.0 8.0 - - 3.0 1.0 5.0 3.0 59.4 27.7 1.0
Erythromycin Cattle 4.0 >128 50.0 11.81-88.19 16.7 33.3 50.0
Pigs >128 >128 62.5 24.48-91.48 37.5 62.5
Broilers 2.0 >128 48.4 30.15-66.94 3.2 3.2 6.5 22.6 16.1 3.2 6.5 38.7
Layers 2.0 >128 17.9 8.91-30.4 54 54 89 23.2 286 10.7 17.9
Total 2.0 >128 32.7 23.66-42.73 4.0 4.0 6.9 20.8 20.8 10.9 1.0 2.0 29.7
Tylosin Cattle 4.0 >256 50.0 11.81-88.19 50.0 50.0
Pigs >256 >256 62.5 24.48-91.48 37.5 62.5
Broilers 4.0 >256 48.4 30.15-66.94 38.7 12.9 3.2 452
Layers 2.0 >256 17.9 8.91-30.4 1.8 73.2 7.1 17.9
Total 2.0 >256 32.7 23.66-42.73 1.0 55.4 10.9 1.0 31.7
Lincomycin Cattle 32.0 >256 50.0 11.81-88.19 50.0 50.0
Pigs >256 >256 62.5 24.48-91.48 37.5 62.5
Broilers 32.0 >256 48.4 30.15-66.94 3.2 6.5 3.2 38.7 3.2 3.2 41.9
Layers 32.0 >256 17.9 8.91-30.4 1.8 1.8 7.1 69.6 1.8 17.9
Total 32.0 >256 32.7 23.66-42.73 1.0 3.0 1.0 5.0 56.4 1.0 1.0 1.0 30.7
Enrofloxacin Cattle 1.0 2.0 0.0 0-45.93 16.7 50.0 33.3
Pigs 1.0 1.0 0.0 0-36.95 375 62.5
Broilers 1.0 1.0 6.5 0.79-21.43 3.2 45.2 41.9 3.2 3.2 3.2
Layers 1.0 1.0 3.6 0.43-12.32 304 64.3 18| 1.8 1.8
Total 1.0 1.0 4.0 1.08-9.84 1.0 34.7 56.4 4.0 2.0 2.0
Salinomycin Cattle 1.0 2.0 - - 50.0 50.0
Pigs 1.0 8.0 - 62.5 25.0 12.5
Broilers 2.0 8.0 - 9.7 226 258 6.5 290 6.5
Layers 2.0 2.0 - 25.0 66.1 3.6 3.6 1.8
Total 2.0 8.0 - - 3.0 28.7 49.5 4.0 11.9 3.0

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table3.2. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=5), pigs(n=16), broilers(n=67) and layers(n=89) in 2015_Farm

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 1.0 1.0 0.0 0-52.19 20.0 80.0
Pigs 1.0 1.0 0.0 0-20.6 12.5 81.3 6.3
Broilers 1.0 1.0 0.0 0-5.36 45 95.5
Layers 1.0 1.0 0.0 0-4.07 2.2 11.2 86.5
Total 1.0 1.0 0.0 0-2.07 1.1 9.0 89.3 0.6
Dihydrostreptomycin Cattle 64.0 128.0 20.0 0.5-71.65 20.0 60.01] 20.0
Pigs 128.0 >512 62.5 35.43-84.81 6.3 31.3| 18.8 43.8
Broilers 128.0 >512 62.7 50.01-74.21 3.0 34.3|22.4 1.5 38.8
Layers 64.0 >512 36.0 26.05-46.83 1.1 90 539|169 34 22 1385
Total 64.0 >512 48.0 40.46-55.65 0.6 6.8 44.6(19.2 1.7 1.7 254
Gentamicin Cattle 8.0 16.0 0.0 0-52.19 20.0 60.0 20.0
Pigs 80 16.0 0.0 0-20.6 6.3 125 56.3 25.0
Broilers 8.0 >256 11.9 5.29-22.18 3.0 9.0 552 209 11.9
Layers 80 16.0 3.4 0.7-9.54 45 225 449 24.7 1.1 1.1 1.1
Total 8.0 16.0 6.2 3.14-10.85 4.0 16.4 50.3 23.2 0.6 0.6 5.1
Kanamycin Cattle 64.0 64.0 0.0 0-52.19 20.0 80.0
Pigs 64.0 >512 31.3 11.01-58.67 6.3 12.5 50.0 31.3
Broilers 64.0 >512 46.3 33.99-58.89 16.4 37.3| 4.5 41.8
Layers 64.0 >512 21.3 13.36-31.32 7.9 30.3 404 | 7.9 13.5
Total 64.0 >512 31.1 24.34-38.46 5.1 22.6 41.2| 5.6 25.4
Oxytetracycline Cattle 1.0 32.0 20.0 0.5-71.65 80.0 20.0
Pigs 64.0 >64 68.8 41.33-88.99 18.8 12.5 6.3 12.5 50.0
Broilers 32.0 >64 68.7 56.16-79.45 1.5 75 194 1.5 1.5 17.9 1.5 3.0 46.3
Layers 2.0 >64 48.3 37.58-59.16 2.2 10.1 37.1 1.1 1.1| 4.5 18.0 5.6 20.2
Total 16.0 >64 57.1 49.42-64.47 1.7 9.6 294 0.6 0.6 1.1] 9.6 10.2 5.1 32.2
Chloramphenicol Cattle 80 32.0 20.0 0.5-71.65 80.0 20.0
Pigs 8.0 128.0 31.3 11.01-58.67 6.3 62.5 12.5 18.8
Broilers 8.0 64.0 19.4 10.75-30.9 10.4 55.2 14.9 11.9 7.5
Layers 80 16.0 1.1 0.02-6.11 20.2 66.3 124 1.1
Total 8.0 64.0 11.3 7.04-16.92 14.7 62.1 11.9 0.6 6.2 45
Bacitracin Cattle 256.0 512.0 - - 40.0 40.0 20.0
Pigs 256.0 >512 - 6.3 75.0 18.8
Broilers 256.0 >512 - 3.0 179 59.7 75 11.9
Layers 256.0 >512 - 16.9 61.8 11.2 10.1
Total 256.0 >512 - 1.1 16.9 61.6 9.0 11.3




Table3.2. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=5), pigs(n=16), broilers(n=67) and layers(n=89) in 2015_Farm

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval __ 0.06__0.13 0.25 05 1 2 4 8 16 32 64 128 256 512 >512
Virginiamycin Cattle 8.0 8.0 - 20.0 80.0
Pigs 4.0 8.0 - 12.5 62.5 25.0
Broilers 8.0 8.0 - 49.3 50.7
Layers 8.0 8.0 - 12.4 37.1 494 1.1
Total 4.0 8.0 - - 7.9 429 486 0.6
Erythromycin Cattle 2.0 2.0 0.0 0-52.19 20.0 80.0
Pigs 8.0 >128 56.3 29.87-80.25 6.3 12.5 25.0 12.5 43.8
Broilers 4.0 >128 44.8 32.6-57.43 3.0 1.5 6.0 358 9.0 3.0 3.0 38.8
Layers 2.0 >128 14.6 8.01-23.69 6.7 21.3 20.2 23.6 13.5 14.6
Total 2.0 >128 29.4 22.78-36.68 0.6 45 11.9 13.6 29.9 10.2 2.3 1.1 26.0
Tylosin Cattle 4.0 8.0 0.0 0-52.19 40.0 40.0 20.0
Pigs 8.0 >256 50.0 24.65-75.35 375 6.3 6.3 6.3 43.8
Broilers 4.0 >256 44.8 32.6-57.43 1.5 343 194 1.5 3.0 40.3
Layers 4.0 >256 14.6 8.01-23.69 42.7 38.2 4.5 14.6
Total 4.0 >256 28.8 22.26-36.09 0.6 39.0 28.2 3.4 06 06 1.1 26.6
Lincomycin Cattle 32.0 64.0 0.0 0-52.19 60.0 40.0
Pigs 256.0 >256 62.5 35.43-84.81 6.3 31.3 12.5 50.0
Broilers 64.0 >256 44.8 32.6-57.43 4.5 448 6.0 1.5 4.5 3838
Layers 32.0 >256 14.6 8.01-23.69 124 66.3 6.7 14.6
Total 32.0 >256 29.9 23.3-37.28 8.5 54.8 6.8] 0.6 2.8 26.6
Enrofloxacin Cattle 1.0 1.0 0.0 0-52.19 20.0 80.0
Pigs 1.0 1.0 6.3 0.15-30.24 375 56.3 6.3
Broilers 1.0 1.0 1.5 0.03-8.04 40.3 55.2 3.0 1.5
Layers 1.0 1.0 4.5 1.23-11.11 21.3  69.7 45| 2.2 2.2
Total 1.0 1.0 3.4 1.25-7.24 29.9 63.3 3.4 1.1 0.6 0.6 1.1
Salinomycin Cattle 2.0 2.0 - - 100
Pigs 2.0 2.0 - 18.8 75.0 6.3
Broilers 2.0 8.0 - 179 43.3 11.9 239 3.0
Layers 2.0 2.0 - 25,8 685 1.1 4.5
Total 2.0 8.0 - - 21.5 60.5 5.1 11.3 1.7

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table3.3. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=11), pigs(n=8) and broilers(n=91) in 2014_Slaughterhouse

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 1.0 1.0 0.0 0-28.5 9.1 90.9
Pigs 0.5 1.0 0.0 0-36.95 12.5 37.5 50.0
Broilers 0.5 1.0 0.0 0-3.98 1.1 2.2 725 24.2
Layers -
Total 0.5 1.0 0.0 0-3.3 0.9 2.7 63.6 32.7
Dihydrostreptomycin Cattle 64.0 128.0 36.4 10.92-69.21 18.2 27.3 1821273 9.1
Pigs 512.0 >512 62.5 24.48-91.48 12.5 25.0 12.5 50.0
Broilers 128.0 >512 53.8 43.07-64.36 3.3 22 165 176 66| 88 1.1 17.6 26.4
Layers -
Total 128.0 >512 52.7 42.98-62.33 27 1.8 155 182 9.1]110.0 1.8 155 25.5
Gentamicin Cattle 8.0 32.0 27.3 6.02-60.98 18.2 9.1 273 18.2]18.2 9.1
Pigs 80 64.0 12.5 0.31-52.66 12.5 37.5 375 12.5
Broilers 4.0 16.0 9.9 4.62-17.95 22 22 121 473 154 11.0| 3.3 4.4 1.1 1.1
Layers -
Total 4.0 32.0 11.8 6.44-19.37 1.8 1.8 11.8 40.9 182 13.6] 4.5 5.5 0.9 0.9
Kanamycin Cattle 32.0 64.0 9.1 0.22-41.28 9.1 54.5 27.3 9.1
Pigs 32.0 >512 12.5 0.31-52.66 12.5 37.5 37.5 12.5
Broilers >512 >512 57.1 46.33-67.48 1.1 1.1 88 209 6.6 44| 3.3 1.1 52.7
Layers -
Total 64.0 >512 49.1 39.43-58.8 09 09 82 182 136 9.1 2.7 09 0.9 44.5
Oxytetracycline Cattle 1.0 32.0 27.3 6.02-60.98 36.4 36.4 18.2 9.1
Pigs >64 >64 87.5 47.34-99.69 12.5 87.5
Broilers 16.0 >64 67.0 56.38-76.54 55 11.0 6.6 3.3 6.6 1220 44 3.3 374
Layers -
Total 16.0 >64 64.5 54.85-73.44 45 12.7 10.0 2.7 5,5118.2 55 2.7 38.2
Chloramphenicol Cattle 8.0 8.0 0.0 0-28.5 18.2 81.8
Pigs 64.0 128.0 62.5 24.48-91.48 25.0 12.5 25.0 37.5
Broilers 8.0 32.0 13.2 7-21.91 2.2 209 440 198| 44 55 3.3
Layers -
Total 8.0 64.0 15.5 9.26-23.59 1.8 19.1 46.4 17.3] 3.6 6.4 5.5
Bacitracin Cattle 256.0 256.0 - - 9.1 9.1 27.3 54.5
Pigs 128.0 >512 - 12.5 375 375 12.5
Broilers 128.0 256.0 - 1.1 1.1 176 52.7 198 2.2 5.5
Layers -
Total 128.0 256.0 - 09 09 27 14.5 49.1 245 1.8 5.5




Table3.3. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=11), pigs(n=8) and broilers(n=91) in 2014_Slaughterhouse

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval _ 0.06__0.13 0.25 05 1 2 4 8 16 32 64 128 256 512 >512
Virginiamycin Cattle 8.0 8.0 - 27.3 182 54.5
Pigs 80 32.0 - 12.5 375 25.0 25.0
Broilers 8.0 8.0 - 2.2 1.1 3.3 429 407 7.7 22
Layers -
Total 8.0 16.0 - - 1.8 09 64 373 41.8 82 3.6
Erythromycin Cattle 4.0 4.0 9.1 0.22-41.28 9.1 182 9.1 9.1 455 9.1
Pigs >128 >128 62.5 24.48-91.48 12.5 25.0 62.5
Broilers >128 >128 64.8 54.11-74.56 1.1 88 66 99 88| 22 33 22 44 11 51.6
Layers -
Total 64.0 >128 59.1 49.3-68.38 1.8 27 82 55 91 136] 2.7 2.7 1.8 3.6 0.9 47.3
Tylosin Cattle 4.0 4.0 0.0 0-28.5 18.2 72.7 9.1
Pigs >256 >256 62.5 24.48-91.48 25.0 12.5 62.5
Broilers >256 >256 65.9 55.25-75.55 15.4 16.5 2.2 1.1 1.1 63.7
Layers -
Total >256 >256 59.1 49.3-68.38 14.5 22.7 3.6 0.9 09 573
Lincomycin Cattle 32.0 64.0 9.1 0.22-41.28 9.1 182 54.5 9.1 9.1
Pigs >256 >256 75.0 34.91-96.82 25.0 75.0
Broilers 32.0 >256 45.1 34.59-55.85 1.1 22 22 88 176 6.6 14.3 2.2 2.2 429
Layers -
Total 32.0 >256 43.6 34.2-53.43 09 1.8 1.8 7.3 155 7.3 17.3 4.5 1.8 41.8
Enrofloxacin Cattle 0.5 0.5 0.0 0-28.5 9.1 90.9
Pigs 0.5 1.0 0.0 0-36.95 50.0 50.0
Broilers 0.25 0.5 1.1 0.02-5.98 6.6 51.6 36.3 4.4 1.1
Layers -
Total 0.5 0.5 0.9 0.02-4.97 5.5 43.6 42.7 7.3 0.9
Salinomycin Cattle 2.0 2.0 - - 45.5 54.5
Pigs 2.0 2.0 - 25.0 75.0
Broilers 8.0 8.0 - 1.1 2.2 253 154 5.5 40.7 9.9
Layers -
Total 2.0 8.0 - - 09 1.8 273 236 45 33.6 82

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table3.4. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=14), pigs(n=13) and broilers(n=98) in 2015_Slaughterhouse

95%

j;(;c;r:lcroblal ?;1;:;1 MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 1.0 1.0 0.0 0-23.17 7.1 14.3 178.6
Pigs 1.0 1.0 0.0 0-24.71 385 61.5
Broilers 1.0 1.0 0.0 0-3.7 48.0 51.0 1.0
Layers -
Total 1.0 1.0 0.0 0-2.91 0.8 43.2 55.2 0.8
Dihydrostreptomycin Cattle 64.0 128.0 35.7 12.75-64.87 21.4 429 35.7
Pigs >512 >512 100.0 75.29-100 15.4 84.6
Broilers 128.0 >512 72.4 62.5-81 1.0 7.1 19.4]24.5 2.0 45.9
Layers -
Total 128.0 >512 71.2 62.42-78.95 0.8 8.0 20.0]| 24.8 1.6 44.8
Gentamicin Cattle 16.0 16.0 0.0 0-23.17 7.1 143 7.1 714
Pigs 16.0 64.0 15.4 1.92-45.45 7.7 76.9 7.7 7.7
Broilers 16.0 >256 14.3 8.03-22.81 2.0 33.7 50.0| 3.1 11.2
Layers -
Total 16.0 64.0 12.8 7.49-19.96 2.4 1.6 280 552]| 24 0.8 9.6
Kanamycin Cattle 64.0 128.0 14.3 1.77-42.82 214 7.1 57.1| 14.3
Pigs >512 >512 69.2 38.57-90.91 30.8 | 7.7 61.5
Broilers >512 >512 66.3 56.07-75.57 11.2 224 7.1 2.0 57.1
Layers -
Total >512 >512 60.8 51.66-69.41 2.4 9.6 272 8.0 1.6 51.2
Oxytetracycline Cattle 1.0 32.0 28.6 8.38-58.11 35.7 35.7 71 143 7.1
Pigs >64 >64 92.3 63.97-99.81 7.7 15.4 76.9
Broilers 32.0 >64 70.4 60.33-79.21 1.0 173 7.1 411122 10.2 3.1 44.9
Layers -
Total 32.0 >64 68.0 59.06-76.06 0.8 184 9.6 3.2110.4 11.2 3.2 43.2
Chloramphenicol Cattle 8.0 8.0 0.0 0-23.17 42,9 57.1
Pigs 32.0 128.0 53.8 25.13-80.78 385 7.7 7.7 7.7 385
Broilers 8.0 16.0 9.2 4.28-16.72 16.3 714 3.1 41 5.1
Layers -
Total 8.0 64.0 12.8 7.49-19.96 176 664 32| 0.8 4.0 8.0
Bacitracin Cattle 256.0 512.0 - - 85.7 14.3
Pigs 256.0 256.0 - 100.0
Broilers 256.0 512.0 - 3.1 41 245 398 194 9.2
Layers -
Total 256.0 512.0 - 24 3.2 192 51.2 16.8 7.2




Table3.4. Distribution of MICs and resistance(%) in Enterococcus faecalis from cattle(n=14), pigs(n=13) and broilers(n=98) in 2015_Slaughterhouse

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512

Virginiamycin Cattle 80 16.0 - 21.4 28.6 50.0

Pigs 16.0 16.0 - 7.7 23.1 69.2

Broilers 8.0 16.0 - 3.1 7.1 57.1 245 82

Layers -

Total 8.0 16.0 - - 56 5.6 50.4 32.0 6.4
Erythromycin Cattle 4.0 4.0 0.0 0-23.17 7.1 7.1 14.3 14.3 57.1

Pigs >128 >128 69.2 38.57-90.91 7.7 7.7 154 69.2

Broilers 32.0 >128 60.2 49.81-69.96 1.0 31 41 61 61 194 7.1 20 20 1.0 1.0 46.9

Layers -

Total 8.0 >128 54.4 45.25-63.34 1.6 24 40 72 72 232| 56 16 1.6 0.8 0.8 44.0
Tylosin Cattle 4.0 8.0 0.0 0-23.17 35.7 50.0 14.3

Pigs >256 >256 69.2 38.57-90.91 15.4 15.4 69.2

Broilers >256 >256 53.1 42.71-63.23 37.8 6.1 3.1 1.0 52.0

Layers -

Total 8.0 >256 48.8 39.75-57.9 35.2 12.0 4.0 0.8 48.0
Lincomycin Cattle 32.0 64.0 0.0 0-23.17 50.0 50.0

Pigs >256 >256 92.3 63.97-99.81 7.7 15.4 76.9

Broilers >256 >256 54.1 43.71-64.2 32.7 13.3| 1.0 2.0 51.0

Layers -

Total 256.0 >256 52.0 42.88-61.02 31.2 16.8| 0.8 3.2 48.0
Enrofloxacin Cattle 1.0 1.0 0.0 0-23.17 7.1 929

Pigs 1.0 1.0 7.7 0.19-36.03 7.7 15.4 69.2 7.7

Broilers 1.0 1.0 0.0 0-3.7 6.1 33.7 582 20

Layers -

Total 1.0 1.0 0.8 0.02-4.38 5.6 28.8 63.2 1.6 0.8
Salinomycin Cattle 1.0 2.0 - - 78.6 21.4

Pigs 2.0 2.0 - 46.2 53.8

Broilers 1.0 8.0 - 1.0 5.1 480 11.2 133 214

Layers -

Total 1.0 8.0 - - 0.8 40 51.2 16.8 10.4 16.8

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table4.1. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=27), pigs(n=47), broilers(n=107) and layers(n=69) in 2014_Farm

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 2.0 4.0 0.0 0-12.78 3.7 11.1 29.6 444 11.1
Pigs 2.0 4.0 0.0 0-7.55 43 21 43 64 660 85 85
Broilers 2.0 8.0 1.9 0.22-6.59 47 121 9.3 84 234 159 24.3 0.9 0.9
Layers 2.0 4.0 0.0 0-5.21 1.4 11.6 188 11.6 42.0 5.8 8.7
Total 2.0 8.0 0.8 0.09-2.86 3.2 9.2 112 11.2 38.8 11.2 14.4 0.4 0.4
Dihydrostreptomycin Cattle 64.0 64.0 7.4 0.91-24.29 29.6 63.0 7.4
Pigs 64.0 >512 40.4 26.36-55.74 21.3 38.3 2.1 383
Broilers 64.0 >512 23.4 15.72-32.53 20,6 56.1| 47 09 2.8 15.0
Layers 64.0 128.0 10.1 4.17-19.8 58 246 594 2.9 7.2
Total 64.0 >512 21.2 16.3-26.8 1.6 228 544| 2.8 04 1.6 16.4
Gentamicin Cattle 8.0 16.0 7.4 0.91-24.29 7.4 29.6 481 74 7.4
Pigs 4.0 16.0 0.0 0-7.55 2.1 489 34.0 14.9
Broilers 8.0 8.0 0.9 0.02-5.1 3.7 224 645 84 0.9
Layers 80 16.0 0.0 0-5.21 7.2 24.6 56.5 11.6
Total 8.0 16.0 1.2 0.24-3.47 4.8 288 54.8 10.4 1.2
Kanamycin Cattle 64.0 256.0 29.6 13.75-50.19 33.3 37.0|18.5 3.7 7.4
Pigs 128.0 >512 59.6 44.26-73.64 43 106 255|255 106 2.1 21.3
Broilers 64.0 >512 45.8 36.12-55.71 09 84 449|271 2.8 15.9
Layers 64.0 256.0 43.5 31.57-55.96 43 10.1 420304 72 14 4.3
Total 64.0 >512 46.0 39.7-52.4 2.4 120 39.6(26.8 56 0.8 12.8
Oxytetracycline Cattle 0.5 >64 14.8 4.18-33.74 3.7 14.8 593 74 14.8
Pigs 32.0 >64 53.2 38.07-67.89 6.4 362 4.3 2.1 10.6 12.8 27.7
Broilers 64.0 >64 61.7 51.78-70.92 1.9 20.6 10.3 2.8 09 19| 2.8 4.7 121 42.1
Layers 0.5 64.0 20.3 11.56-31.7 2.9 232 493 4.3 72 58 72
Total 0.5 >64 43.6 37.36-50 2.0 180 31.2 4.0 04 08| 1.6 6.0 9.2 26.8
Chloramphenicol Cattle 8.0 8.0 0.0 0-12.78 22.2 77.8
Pigs 8.0 32.0 12.8 4.83-25.75 2.1 64 723 6.4]106 2.1
Broilers 8.0 32.0 12.1 6.63-19.88 0.9 41.1 430 28] 11.2 0.9
Layers 8.0 8.0 1.4 0.03-7.82 14.5 84.1 1.4
Total 8.0 16.0 8.0 4.95-12.09 0.8 252 636 24| 68 0.8 0.4
Bacitracin Cattle 256.0 512.0 - - 7.4 3.7 3.7 444 37.0 3.7
Pigs 512.0 >512 - 4.3 2.1 2.1 4.3 27.7 40.4 19.1
Broilers 256.0 >512 - 1.9 1.9 28 56 159 09 28 6.5 31.8 9.3 20.6
Layers 256.0 >512 - 2.9 72 29 14 72 34.8 33.3 10.1
Total 256.0 >512 - 0.8 0.8 20 32 100 20 1.6 6.0 332 24.8 15.6




Table4.1. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=27), pigs(n=47), broilers(n=107) and layers(n=69) in 2014_Farm

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Virginiamycin Cattle 1.0 2.0 - 3.7 18.5 481 29.6
Pigs 2.0 2.0 - 43 170 723 6.4
Broilers 1.0 2.0 - 13.1 29.0 449 9.3 0.9 1.9 0.9
Layers 1.0 2.0 - 87 33.3 34.8 23.2
Total 1.0 2.0 - - 8.4 24.4 37.2 27.2 1.6 0.8 0.4
Erythromycin Cattle 2.0 8.0 11.1 2.35-29.16 11.1 14.8 185 185 259 | 3.7 7.4
Pigs 2.0 >128 27.7 15.62-42.64 170 12.8 2.1 106 85 21.3 4.3 23.4
Broilers 0.5 >128 22.4 14.93-31.52 42.1 3.7 5.6 11.2 1.9 13.1 9.3 0.9 0.9 11.2
Layers 1.0 4.0 8.7 3.25-17.98 20.3 7.2 145 188 159 145 29 29 2.9
Total 1.0 >128 18.4 13.79-23.77 280 6.0 84 140 88 164] 52 2.0 0.4 10.8
Tylosin Cattle 4.0 8.0 7.4 0.91-24.29 3.7 18.5 55.6 14.8 7.4
Pigs 8.0 >256 27.7 15.62-42.64 10.6 19.1 42.6 4.3 2.1 21.3
Broilers 2.0 >256 15.0 8.79-23.15 1.9 09 13.1 383 29.0 1.9 09 0.9 13.1
Layers 2.0 8.0 5.8 1.6-14.19 4.3 53.6 21.7 14.5 1.4 4.3
Total 4.0 >256 14.0 9.94-18.93 0.8 04 7.2 352 28.0 14.4 0.4 1.2 0.8 11.6
Lincomycin Cattle 16.0 256.0 11.1 2.35-29.16 3.7 14.8 11.1 3.7 48.1 7.4 3.7 74
Pigs 32.0 >256 40.4 26.36-55.74 4.3 4.3 4.3 36.2 10.6 4.3 36.2
Broilers 16.0 >256 24.3 16.52-33.55 3.7 234 6.5 0.9 12.1 243 2.8 1.9 5.6 7.5 11.2
Layers 16.0 128.0 11.6 5.14-21.58 1.4 29 246 11.6 1.4 1.4 58 27.5 11.6 5.8 5.8
Total 16.0 >256 22.4 17.38-28.09 04 2.8 192 6.0 04 28 80 300 7.2 08| 40 4.4 14.0
Enrofloxacin Cattle 2.0 16.0 33.3 16.51-53.97 185 222 259 11.1 11.1 11.1
Pigs 2.0 8.0 40.4 26.36-55.74 4.3 4.3 21.3 29.8]|19.1 21.3
Broilers 4.0 8.0 61.7 51.78-70.92 1.9 09 4.7 150 1591]43.0 178 0.9
Layers 4.0 8.0 52.2 39.8-64.36 58 11.6 304|275 203 4.3
Total 4.0 8.0 52.0 45.61-58.34 0.8 1.2 6.4 16.0 23.6]30.8 184 2.8
Salinomycin Cattle 2.0 4.0 - - 37.0 40.7 22.2
Pigs 2.0 2.0 - 2.1 10.6 787 8.5
Broilers 2.0 8.0 - 1.9 11.2 41.1 30.8 13.1 1.9
Layers 2.0 2.0 - 1.4 24.6 65.2 58 2.9
Total 2.0 4.0 - - 0.8 0.8 176 548 188 6.4 0.8

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table4.2. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=25),pigs(n=16), broilers(n=13) and layers(n=11) in 2015_Farm

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 2.0 2.0 0.0 0-13.72 80 80 12.0 72.0
Pigs 2.0 4.0 0.0 0-20.6 6.3 81.3 12.5
Broilers 4.0 8.0 0.0 0-24.71 7.7 7.7 30.8 23.1 30.8
Layers 2.0 4.0 0.0 0-28.5 9.1 182 545 182
Total 2.0 4.0 0.0 0-5.52 46 4.6 10.8 63.1 10.8 6.2
Dihydrostreptomycin Cattle 64.0 512.0 16.0 4.53-36.09 40.0 44.0 40 4.0 8.0
Pigs 64.0 >512 31.3 11.01-58.67 18.8 50.0 6.3 25.0
Broilers 64.0 >512 23.1 5.03-53.82 7.7 38.5 30.8 7.7 154
Layers 64.0 64.0 9.1 0.22-41.28 18.2 72.7 9.1
Total 64.0 >512 20.0 11.1-31.77 1.5 30.8 47.7 1.5 4.6 13.8
Gentamicin Cattle 4.0 8.0 0.0 0-13.72 68.0 32.0
Pigs 4.0 16.0 6.3 0.15-30.24 50.0 375 6.3 6.3
Broilers 4.0 8.0 0.0 0-24.71 7.7 61.5 30.8
Layers 8.0 8.0 0.0 0-28.5 27.3 63.6 9.1
Total 4.0 8.0 1.5 0.03-8.28 1.5 55.4 385 3.1 1.5
Kanamycin Cattle 64.0 128.0 24.0 9.35-45.13 80 16.0 52.0|20.0 4.0
Pigs 64.0 >512 43.8 19.75-70.13 12.5 43.8 ] 25.0 18.8
Broilers 64.0 128.0 15.4 1.92-45.45 7.7 154 615 | 7.7 7.7
Layers 64.0 256.0 45.5 16.74-76.63 18.2 36.4|27.3 18.2
Total 64.0 256.0 30.8 19.91-43.45 1.5 3.1 154 49.2]20.0 4.6 6.2
Oxytetracycline Cattle 0.5 >64 16.0 4.53-36.09 24.0 60.0 16.0
Pigs 0.5 >64 50.0 24.65-75.35 25.0 25.0 6.3 6.3 37.5
Broilers 32.0 >64 61.5 31.57-86.15 15.4 23.1 7.7 7.7 7.7 385
Layers 0.25 2.0 9.1 0.22-41.28 54.5 27.3 9.1 9.1
Total 0.5 >64 32.3 21.23-45.06 27.7 38.5 1.5 3.1 3.1 1.5 24.6
Chloramphenicol Cattle 4.0 4.0 0.0 0-13.72 92.0 8.0
Pigs 4.0 32.0 12.5 1.55-38.35 81.3 6.3 12.5
Broilers 4.0 8.0 7.7 0.19-36.03 7.7 61.5 23.1 7.7
Layers 4.0 4.0 0.0 0-28.5 90.9 9.1
Total 4.0 8.0 4.6 0.96-12.91 1.5 83.1 10.8 4.6
Bacitracin Cattle 256.0 >512 - - 4.0 80 64.0 4.0 20.0
Pigs 256.0 >512 - 18.8 43.8 18.8 18.8
Broilers 256.0 >512 - 7.7 154 15.4 30.8 30.8
Layers 256.0 >512 - 9.1 455 27.3 182
Total 256.0 >512 - 1.5 3.1 46 9.2 49.2 10.8 21.5




Table4.2. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=25),pigs(n=16), broilers(n=13) and layers(n=11) in 2015_Farm

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >b512

Virginiamycin Cattle 2.0 2.0 - 20.0 4.0 76.0

Pigs 2.0 2.0 - 12.5 18.8 68.8

Broilers 2.0 16.0 - 7.7 30.8 46.2 7.7 7.7

Layers 2.0 2.0 - 36.4 9.1 54.5

Total 2.0 2.0 - - 18.5 13.8 64.6 1.5 1.5
Erythromycin Cattle 4.0 4.0 8.0 0.98-26.04 16.0 20.0 56.0| 8.0

Pigs 4.0 >128 37.5 15.19-64.57 6.3 6.3 31.3 188 | 6.3 6.3 25.0

Broilers 4.0 >128 38.5 13.85-68.43 30.8 15.4 154 | 7.7 30.8

Layers 1.0 4.0 9.1 0.22-41.28 18.2 455 9.1 182 9.1

Total 4.0 >128 21.5 12.3-33.49 13.8 46 3.1 7.7 169 32.3]| 7.7 1.5 12.3
Tylosin Cattle 4.0 8.0 0.0 0-13.72 28.0 32.0 40.0

Pigs 8.0 >256 31.3 11.01-58.67 12.5 25.0 31.3 31.3

Broilers 4.0 >256 30.8 9.09-61.43 7.7 23.1 23.1 154 30.8

Layers 4.0 8.0 0.0 0-28.5 36.4 27.3 36.4

Total 4.0 >256 13.8 6.53-24.67 1.5 24.6 27.7 32.3 13.8
Lincomycin Cattle 16.0 32.0 4.0 0.1-20.36 20.0 4.0 20.0 44.0 8.0 4.0

Pigs 16.0 >256 37.5 15.19-64.57 12.5 18.8 31.3 37.5

Broilers 16.0 >256 30.8 9.09-61.43 7.7 7.7 154 23.1 15.4 30.8

Layers 16.0 16.0 0.0 0-28.5 9.1 273 9.1 45,5 9.1

Total 16.0 >256 16.9 8.76-28.27 1.5 15.4 3.1 3.1 154 36.9 46 3.1 16.9
Enrofloxacin Cattle 2.0 8.0 28.0 12.07-49.39 40 240 44.0| 8.0 16.0 4.0

Pigs 4.0 16.0 56.3 29.87-80.25 6.3 12.5 25.0|31.3 125 12.5

Broilers 80 16.0 92.3 63.97-99.81 7.7 30.8 46.2 15.4

Layers 4.0 8.0 63.6 30.79-89.08 9.1 182 9.1]|455 18.2

Total 4.0 8.0 53.8 41.03-66.3 46 169 246|246 21.5 7.7
Salinomycin Cattle 2.0 2.0 - - 4.0 96.0

Pigs 2.0 4.0 - 87.5 12.5

Broilers 4.0 8.0 - 46.2 385 154

Layers 2.0 2.0 - 182 72.7 9.1

Total 2.0 4.0 - - 46 80.0 12.3 3.1

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table4.3. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=6), pigs(n=12) and broilers(n=36) in 2014_Slaughterhouse

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval __ 0.06__0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >512
Ampicillin Cattle 1.0 2.0 0.0 0-45.93 16.7 16.7 33.3 33.3
Pigs 1.0 2.0 0.0 0-26.47 83 16.7 16.7 33.3 25.0
Broilers 0.5 2.0 0.0 0-9.74 222 83 389 11.1 11.1 83
Layers -
Total 0.5 2.0 0.0 0-6.61 185 9.3 31.5 185 16.7 5.6
Dihydrostreptomycin Cattle 64.0 128.0 33.3 4.32-77.73 66.7 | 33.3
Pigs 128.0 >512 58.3 27.66-84.84 83 83 250/ 16.7 41.7
Broilers 32.0 128.0 13.9 4.66-29.5 11.1 2.8 333 278 11.1| 83 2.8 2.8
Layers -
Total 32.0 >512 25.9 14.95-39.66 7.4 1.9 24.1 204 20.4]13.0 1.9 11.1
Gentamicin Cattle 8.0 8.0 0.0 0-45.93 16.7 83.3
Pigs 4.0 8.0 0.0 0-26.47 50.0 41.7 8.3
Broilers 2.0 8.0 2.8 0.07-14.53 56 5.6 389 222 194 56| 2.8
Layers -
Total 4.0 8.0 1.9 0.04-9.9 3.7 3.7 259 278 315 56| 1.9
Kanamycin Cattle 64.0 128.0 33.3 4.32-77.73 33.3 33.3| 33.3
Pigs 64.0 >512 25.0 5.48-57.19 83 33.3 33.3| 8.3 16.7
Broilers 32.0 >512 33.3 18.55-50.98 56 11.1 250 222 28| 56 28 56 194
Layers -
Total 32.0 >512 31.5 19.52-45.56 3.7 7.4 185 259 13.0| 9.3 19 3.7 16.7
Oxytetracycline Cattle 0.5 1.0 0.0 0-45.93 66.7 33.3
Pigs 0.5 >64 41.7 15.16-72.34 16.7 33.3 8.3 83 33.3
Broilers 16.0 >64 58.3 40.75-74.49 139 83 83 56 2.8 2.8(11.1 56 56 36.1
Layers -
Total 2.0 >64 48.1 34.34-62.17 9.3 9.3 204 93 1.9 19| 74 37 56 31.5
Chloramphenicol Cattle 80 16.0 0.0 0-45.93 33.3 50.0 16.7
Pigs 80 320 25.0 5.48-57.19 33.3 33.3 83| 25.0
Broilers 4.0 16.0 8.3 1.75-22.47 13.9 27.8 194 222 83| 28 2.8 2.8
Layers -
Total 4.0 32.0 11.1 4.18-22.64 9.3 185 24.1 278 93| 74 19 1.9
Bacitracin Cattle 256.0 512.0 - - 33.3 50.0 16.7
Pigs 256.0 256.0 - 25.0 16.7 58.3
Broilers 64.0 >512 - 56 11.1 83 139 83 11.1 139 56 11.1 11.1
Layers -
Total 128.0 512.0 - 3.7 74 56 148 56 74 16.7 222 93 74




Table4.3. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=6), pigs(n=12) and broilers(n=36) in 2014_Slaughterhouse

95%

j;(;u;r:lcroblal ?;1;:;1; MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >b512

Virginiamycin Cattle 1.0 2.0 - 50.0 50.0

Pigs 2.0 8.0 - 25.0 41.7 16.7 16.7

Broilers 0.5 4.0 - 11.1 27.8 30.6 194 56 5.6

Layers -

Total 1.0 4.0 - - 7.4 185 20.4 24.1 14.8 74 7.4
Erythromycin Cattle 0.25 1.0 0.0 0-45.93 50.0 16.7 33.3

Pigs 8.0 >128 58.3 27.66-84.84 8.3 25.0 831 25.0 16.7 16.7

Broilers 1.0 >128 30.6 16.34-48.11 2500 83 56 167 83 56| 56 5.6 2.8 16.7

Layers -

Total 1.0 >128 33.3 21.09-47.48 185 16.7 56 148 56 56| 93 7.4 1.9 14.8
Tylosin Cattle 8.0 8.0 0.0 0-45.93 100

Pigs 8.0 >256 16.7 2.08-48.42 83 33.3 25.0 16.7 16.7

Broilers 2.0 >256 19.4 8.19-36.03 2.8 83 16.7 30.6 11.1 56 5.6 5.6 13.9

Layers -

Total 4.0 >256 16.7 7.91-29.3 1.9 56 11.1 222 14.8 204 7.4 3.7 13.0
Lincomycin Cattle 32.0 64.0 0.0 0-45.93 83.3 16.7

Pigs 64.0 >256 50.0 21.09-78.91 8.3 8.3 25.0 8.3 50.0

Broilers 8.0 >256 19.4 8.19-36.03 11.1 139 83 2.8 11.1 56 25.0 2.8 83 11.1

Layers -

Total 16.0 >256 24.1 13.48-37.65 7.4 93 56 3.7 7.4 5.6 16.7 16.7 3.7 5.6 18.5
Enrofloxacin Cattle 0.5 1.0 0.0 0-45.93 83.3 16.7

Pigs 1.0 4.0 25.0 5.48-57.19 25.0 16.7 33.3 25.0

Broilers 1.0 4.0 13.9 4.66-29.5 2.8 139 139 194 36.1]|11.1 2.8

Layers -

Total 1.0 4.0 14.8 6.61-27.12 1.9 14.8 22.2 22.2 24.1]113.0 1.9
Salinomycin Cattle 1.0 2.0 - - 50.0 50.0

Pigs 2.0 2.0 - 25.0 75.0

Broilers 2.0 8.0 - 22.2 30.6 19.4 27.8

Layers -

Total 2.0 8.0 - - 25.9 42.6 13.0 18.5

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table4.4. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=6), pigs(n=11) and broilers(n=31) in 2015_Slaughterhouse

95%

j;(;c;r:lcroblal ?;1;:;1 MIC,, MICy, %Resistant Confidence Distribution(%) of MICs
interval 0.06 0.13 0.25 0.5 1 2 4 8 16 32 64 128 256 512 >b512
Ampicillin Cattle 1.0 2.0 0.0 0-45.93 16.7 16.7 33.3 33.3
Pigs 2.0 2.0 0.0 0-28.5 18.2 18.2 63.6
Broilers 2.0 4.0 0.0 0-11.22 3.2 6.5 25.8 355 258 3.2
Layers -
Total 2.0 4.0 0.0 0-7.4 4.2 10.4 25.0 41.7 16.7 2.1
Dihydrostreptomycin Cattle 32.0 64.0 0.0 0-45.93 83.3 16.7
Pigs 32.0 64.0 0.0 0-28.5 81.8 18.2
Broilers 32.0 128.0 16.1 5.45-33.73 581 25.8| 6.5 3.2 6.5
Layers -
Total 32.0 128.0 10.4 3.46-22.66 66.7 22.9] 4.2 2.1 4.2
Gentamicin Cattle 40 16.0 0.0 0-45.93 50.0 33.3 16.7
Pigs 80 16.0 0.0 0-28.5 36.4 455 18.2
Broilers 80 16.0 3.2 0.08-16.71 25.8 54.8 16.1| 3.2
Layers -
Total 8.0 16.0 2.1 0.05-11.07 31.3 50.0 16.7]| 2.1
Kanamycin Cattle 64.0 128.0 16.7 0.42-64.13 33.3 50.0 | 16.7
Pigs 128.0 256.0 72.7 39.02-93.98 91 91 91/|364 364
Broilers 64.0 512.0 35.5 19.22-54.64 25.8 38.7 | 22.6 3.2 9.7
Layers -
Total 64.0 256.0 41.7 27.61-56.79 6.3 18.8 33.3|25.0 83 2.1 6.3
Oxytetracycline Cattle 0.5 32.0 16.7 0.42-64.13 16.7 66.7 16.7
Pigs 0.5 0.5 9.1 0.22-41.28 45.5 45.5 9.1
Broilers 64.0 >64 64.5 45.36-80.78 3.2 16.1 12.9 3.2 3.2 6.5 129 41.9
Layers -
Total 0.5 >64 45.8 31.37-60.83 2.1 229 27.1 21] 21 6.3 104 27.1
Chloramphenicol Cattle 4.0 8.0 0.0 0-45.93 66.7 33.3
Pigs 4.0 4.0 0.0 0-28.5 100
Broilers 4.0 8.0 6.5 0.79-21.43 16.1 64.5 12.9 3.2 3.2
Layers -
Total 4.0 8.0 4.2 0.5-14.26 10.4 72.9 12.5 2.1 2.1
Bacitracin Cattle 512.0 >512 - 16.7 66.7 16.7
Pigs 256.0 >512 - 9.1 455 27.3 182
Broilers 256.0 >512 - 65 32 32 32 6.5 29.0 194 29.0
Layers -
Total 512.0 >512 - 42 21 21 2.1 6.3 31.3 27.1 25.0




Table4.4. Distribution of MICs and resistance(%) in Enterococcus faecium from cattle(n=6), pigs(n=11) and broilers(n=31) in 2015_Slaughterhouse

95%

Antimicrobial Animal MIC,, MICy %Resistant Confidence Distribution(%) of MICs
agent species interval _ 0.06__0.13 0.25 05 1 2 4 8 16 32 64 128 256 512 >512
Virginiamycin Cattle 2.0 2.0 - 100

Pigs 2.0 2.0 - 9.1 90.9

Broilers 1.0 2.0 - 3.2 16.1 387 355 3.2 3.2

Layers -

Total 2.0 2.0 - - 2.1 104 27.1 56.3 21 2.1
Erythromycin Cattle 2.0 16.0 33.3 4.32-77.73 16.7 33.3 16.7| 16.7 16.7

Pigs 8.0 8.0 54.5 23.37-83.26 18.2 91 182|455 9.1

Broilers 2.0 >128 35.5 19.22-54.64 290 65 32 32 97 129]| 32 3.2 3.2 25.8

Layers -

Total 4.0 >128 39.6 25.76-54.74 18.8 10.4 2.1 2.1 12.5 14.6]| 14.6 6.3 2.1 16.7
Tylosin Cattle 8.0 16.0 0.0 0-45.93 66.7 33.3

Pigs 80 16.0 0.0 0-28.5 91 273 36.4 27.3

Broilers 4.0 >256 22.6 9.59-41.1 9.7 226 226 16.1 6.5 22.6

Layers -

Total 8.0 >256 14.6 6.07-27.77 6.3 16.7 20.8 27.1 14.6 14.6
Lincomycin Cattle 32.0 32.0 0.0 0-45.93 16.7 83.3

Pigs 32.0 64.0 9.1 0.22-41.28 18.2 18.2 455 9.1 9.1

Broilers 32.0 >256 29.0 14.22-48.04 129 6.5 9.7 194 16.1 6.5] 6.5 6.5 16.1

Layers -

Total 32.0 >256 20.8 10.46-35 83 4.2 6.3 42 18.8 31.3 6.3 42 4.2 12.5
Enrofloxacin Cattle 1.0 8.0 16.7 0.42-64.13 50.0 33.3 16.7

Pigs 1.0 2.0 0.0 0-28.5 9.1 27.3 455 182

Broilers 4.0 8.0 71.0 51.96-85.78 19.4 9.7] 54.8 16.1

Layers -

Total 2.0 8.0 47.9 33.28-62.82 2.1 6.3 292 14.6| 354 12.5
Salinomycin Cattle 2.0 2.0 - - 100

Pigs 2.0 2.0 - 18.2 81.8

Broilers 4.0 8.0 - 3.2 12.9 32.3 29.0 22.6

Layers -

Total 2.0 8.0 - - 2.1 12.5 52.1 18.8 14.6

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table5.1. Distribution of MICs and resistance(%) in Campylobacter jejuni from cattle(n=60), pigs(n=1), broilers(n=48) and layers(n=49) in 2014_Farm

Antimicrobial Animal 95% Distribution(%) of MICs
ntumicrobia nln?a MIC5, MICy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 320 13.3 5.93-24.6 1.7 33 83 11.7 11.7 30.0 16.7 3.3 |13.3
Broilers 80 64.0 20.8 10.46-35 14.6 6.3 20.8 29.2 83 |83 125
Lavers 4.0 64.0 30.6 18.25-45.42 2.0 28.6 24.5 14.3 82 184 4.1
Total 4.0 64.0 20.9 14.83-28.07 06 19 3.8 8.9 15.2 253 19.6 3.8 [10.1 9.5 1.3
Gentamicin Cattle 1.0 1.0 - - 1.7 3.3 26.7 60.0 6.7 1.7
Pigs 2.0 2.0 100.0
Broilers 1.0 1.0 2.1 375 604
Lavers 1.0 1.0 4.1 34.7 61.2
Total 1.0 1.0 - - 0.6 3.2 32.3 60.1 3.2 0.6
Streptomycin Cattle 1.0 2.0 8.3 2.76-18.39 16.7 63.3 11.7 5.0 3.3
Pigs 1.0 1.0 0.0 0-97.5 100
Broilers 1.0 1.0 0.0 0-7.4 2.1 16.7 77.1 2.1 2.1
Lavers 1.0 1.0 0.0 0-7.26 38.8 55.1 6.1
Total 1.0 2.0 3.2 1.03-7.24 0.6 234 652 7.0 0.6 1.9 1.3
Ervthromycin Cattle 0.25 1.0 0.0 - 3.3 48.3 26.7 20.0 1.7
Pigs 0.25 0.3 0.0 100
Broilers 0.25 1.0 0.0 18.8 33.3 33.3 14.6
Lavers 0.25 0.5 0.0 18.4 449 30.6 6.1
Total 0.25 1.0 0.0 - 12.7 43.0 29.7 13.9 0.6
Tetracycline Cattle 64.0 >128 68.3 55.04-79.75 26.7 5.0 11.7 26.7 16.7 13.3
Pigs 8.0 80 0.0 0-97.5 100.0
Broilers =0.12 128.0 27.1 15.27-41.85 56.3 4.2 12.5 2.1 42 83 104 2.1
Lavers =0.12 >128 40.8 26.99-55.79 51.0 4.1 4.1 20 6.1 16.3 6.1 10.2
Total 0.5 128.0 46.8 38.85-54.95 430 44 5.1 0.6 1.3 7.6 17.7 114 8.9
Nalidixic acid Cattle 80 128.0 43.3 30.58-56.76 15.0 31.7 10.0 83 83 16.7 10.0
Pigs 4.0 4.0 0.0 0-97.5 100
Broilers 80 >128 47.9 33.24-62.9 83 375 6.3 6.3 83 18.8 14.6
Lavers 4.0 128.0 24.5 13.34-38.87 24.5 40.8 10.2 4.1 122 8.2
Total 4.0 >128 38.6 30.97-46.69 15.8 36.7 89 5.1 7.0 15.8 10.8
Ciprofloxacin Cattle 0.12 16.0 43.3 30.58-56.76 13.3 36.7 3.3 3.3 5.0 183 16.7 3.3
Pigs 0.12 0.1 0.0 0-97.5 100
Broilers 0.5 32.0 45.8 31.37-60.83 6.3 354 42 83 229 104 12.5
Lavers 0.12 16.0 24.5 13.34-38.87 6.1 51.0 12.2 6.1 8.2 12.2 4.1
Total 0.12 16.0 38.0 30.38-46.03 89 411 6.3 44 1.3 1.9 165 13.3 6.3
Chloramphenicol Cattle 1.0 4.0 6.7 1.84-16.2 1.7 6.7 61.7 16.7 5.0 1.7 5.0 1.7
Pigs 1.0 1.0 0.0 0-97.5 100
Broilers 2.0 4.0 0.0 0-7.4 4.2 43.8 375 14.6
Lavers 1.0 2.0 0.0 0-7.26 2.0 67.3 30.6
Total 1.0 2.0 25 0.69-6.36 0.6 4.4 58.2 27.2 6.3 0.6 1.9 0.6

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table5.2. Distribution of MICs and resistance(%) in Campylobacter jejuni from cattle(n=45), pigs(n=0), broilers(n=49) and layers(n=62) in 2015_Farm

95%

Distribution(%) of MICs

Antimicrobial Anlrr.lal MIC;, MICqy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 2.0 80 44 0.54-15.15 6.7 44 156 31.1 222 15.6 4.4

Pigs -

Broilers 4.0 64.0 26.5 14.94-41.09 8.2 6.1 6.1 32.7 16.3 4.1 |14.3 12.2

Layers 80 64.0 41.9 29.49-55.21 1.6 6.5 194 194 11.3 11.3 25.8 1.6 3.2

Total 4.0 64.0 26.3 19.56-33.93 1.9 45 9.0 186 244 141 1.3 ]110.3 14.1 0.6 1.3
Gentamicin Cattle 0.5 1.0 - - 28.9 33.3 37.8

Pigs

Broilers 0.5 0.5 6.1 184 694 2.0 4.1

Lavers 0.5 0.5 3.2 145 72.6 9.7

Total 0.5 1.0 - - 3.2 19.9 60.3 15.4 1.3
Streptomycin Cattle 1.0 2.0 4.4 0.54-15.15 22 33.3 356 244 4.4

Pigs -

Broilers 1.0 2.0 0.0 0-7.26 6.1 36.7 46.9 6.1 4.1

Lavers 1.0 2.0 0.0 0-5.78 4.8 32.3 50.0 11.3 1.6

Total 1.0 2.0 1.3 0.15-4.56 45 34.0 449 135 1.9 1.3
Erythromycin Cattle 0.5 1.0 0.0 - 2.2 35.6 40.0 13.3 8.9

Pigs

Broilers 0.25 0.5 0.0 82 551 286 4.1 4.1

Lavers 0.5 2.0 0.0 4.8 323 339 16.1 129

Total 0.5 1.0 0.0 - 5.1 404 34.0 11.5 9.0
Tetracycline Cattle 32.0 >128 60.0 44.33-74.31 33.3 44 22 44 89 133 11.1 222

Pigs -

Broilers 16.0 128.0 53.1 38.27-67.47 224 122 2.0 4.1 6.1 [ 6.1 12.2 184 82 8.2

Lavers 0.25 64.0 21.0 11.66-33.19 48.4 129 11.3 4.8 1.6 65 6.5 4.8 32

Total 0.5 >128 42.3 34.44-50.48 35.9 10.3 5.8 1.9 1.9 19 [ 3.2 9.0 122 7.7 10.3
Nalidixic acid Cattle 80 >128 37.8 23.76-53.46 2.2 22.2 244 13.3 15,6 4.4 17.8

Pigs -

Broilers 4.0 >128 24.5 13.34-38.87 4.1 10.2 49.0 12.2 6.1 184

Layvers 4.0 128.0 194 10.42-31.37 6.5 53.2 194 16 |48 32 6.5 4.8

Total 4.0 >128 26.3 19.56-33.93 1.9 12.2 436 154 06 | 19 58 58 12.8
Ciprofloxacin Cattle 0.25 16.0 35.6 21.84-51.29 24.4 244 15.6 20.0 6.7 8.9

Pigs -

Broilers 0.12 16.0 24.5 13.34-38.87 82 449 224 6.1 12.2 2.0 4.1

Lavers 0.25 16.0 16.1 8.01-27.67 1.6 419 30.6 6.5 3.2 4.8 8.1 3.2

Total 0.25 16.0 24.4 17.85-31.87 10.3 37.8 23.7 2.6 1.3 9.6 9.0 3.2 1.3 1.3
Chloramphenicol Cattle 1.0 2.0 0.0 0-7.88 11.1 40.0 42.2 6.7

Pigs -

Broilers 2.0 4.0 0.0 0-7.26 20 6.1 388 429 82 2.0

Layers 2.0 2.0 0.0 0-5.78 3.2 35.5 5BH1.6 9.7

Total 2.0 2.0 0.0 0-2.34 1.3 06 5.1 37.8 46.2 8.3 0.6

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table5.3. Distribution of MICs and resistance(%) in Campylobacter jejuni from cattle(n=132) and broilers(n=57) in 2014_Slaughterhouse

Antimi al Animal 95% Distribution(%) of MICs
ntimicrobia nma MIC;5y, MICyy %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 4.0 32.0 12.9 7.68-19.82 3.0 53 212 280 152 144 | 9.1 2.3 1.5
Broilers 40 32.0 17.5 8.74-29.91 3.5 21.1 123 21.1 175 7.0 |10.5 1.8 1.8 1.8 1.8
Total 4.0 32.0 14.3 9.63-20.11 3.2 10.1 185 259 159 122195 21 05 1.6 0.5
Gentamicin Cattle 1.0 1.0 - - 0.8 288 659 4.5
Broilers 0.5 1.0 3.5 193 35.1 33.3 88
Total 1.0 1.0 - - 1.1 6.3 30.7 56.1 5.8
Streptomycin Cattle 1.0 4.0 3.8 1.24-8.62 5.3 44.7 20.5 20.5 5.3 0.8 3.0
Broilers 1.0 2.0 3.5 0.42-12.11 3.5 88 281 439 88 1.8 1.8 1.8 1.8
Total 1.0 4.0 3.7 1.5-7.49 1.1 26 122 444 169 14.8 4.2 1.1 2.6
Erythromycin Cattle 0.5 1.0 0.0 36.4 462 136 3.0 0.8
Broilers 0.25 1.0 0.0 70 474 351 70 1.8 1.8
Total 0.5 1.0 0.0 - 2.1 39.7 429 116 26 1.1
Tetracycline Cattle 8.0 >64 49.2 40.43-58.09 76 21.2 6.8 6.1 6.8 0.8 1.5 3.8 7.6 379
Broilers 1.0 >64 38.6 25.99-52.43 12.3 10.5 12.3 140 5.3 3.5 3.5 1.8 35 88 246
Total 1.0 >64 46.0 38.77-53.42 9.0 180 85 85 6.3 1.1 16 1.1 105 37 7.9 33.9
Nalidixic acid Cattle 32.0 >128 50.8 41.91-59.57 1.5 19.7 121 159 | 2.3 3.8 250 19.7
Broilers 8.0 >128 29.8 18.42-43.41 3.5 1.8 1.8 36.8 193 7.0 88 10.5 10.5
Total 16.0 >128 44.4 37.23-51.84 1.1 0.5 1.6 249 143 132116 53 20.6 16.9
Ciprofloxacin Cattle 0.5 32.0 49.2 40.43-58.09 0.8 21.2 258 23 0.8 83 303 76 15 1.5
Broilers 0.25 32.0 29.8 18.42-43.41 3.5 281 246 105 18 18 |18 7.0 7.0 105 3.5
Total 0.25 32.0 434 36.21-50.78 1.6 233 254 48 1.1 05 |05 79 233 85 21 1.1
Chloramphenicol Cattle 2.0 2.0 0.0 0-2.76 0.8 34.1 59.1 6.1
Broilers 2.0 40 1.8 0.04-9.4 88 33.3 474 88 1.8
Total 2.0 2.0 0.5 0.01-2.92 3.2 33.9 556 6.9 0.5

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table5.4. Distribution of MICs and resistance(%) in Campylobacter jejuni from cattle(n=157) and broilers(n=94) in 2015_Slaughterhouse

Antimicrobial Animal 95% Distribution(%) of MICs
ntimicrobia nma MIC;5y, MICyy %Resistant Confidence
agent species interval 0.03 0.06 0.12 025 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 40 16.0 8.9 4.96-14.51 3.2 45 102 299 338 83 13 |51 19 1.9
Broilers 4.0 32.0 19.1 11.76-28.57 21 64 234 330 138 2.1 [(12.8 6.4
Total 4.0 32.0 12.7 8.88-17.52 20 36 88 275 335 104 16 | 80 36 1.2
Gentamicin Cattle 0.5 1.0 - - 7.6 63.7 26.8 1.9
Broilers 0.5 1.0 6.4 681 255
Total 0.5 1.0 - - 7.2 653 263 1.2
Streptomycin Cattle 1.0 2.0 3.2 1.04-7.28 0.6 17.8 682 7.6 2.5 3.2
Broilers 1.0 1.0 2.1 0.25-7.48 36.2 585 3.2 2.1
Total 1.0 20 238 1.12-5.67 04 247 645 6.0 1.6 2.8
Erythromycin Cattle 0.5 1.0 1.3 - 1.3 21.7 580 134 3.2 1.3 1.3
Broilers 0.5 1.0 0.0 85 33.0 34.0 18.1 53 1.1
Total 0.5 1.0 0.8 - 40 259 49.0 151 4.0 1.2 0.8
Tetracycline Cattle 32.0 >64 52.2 44.12-60.26 19.7 24.2 3.2 0.6 1.3 5.7 12.1 33.1
Broilers 0.12 64.0 28.7 19.85-38.98 16.0 38.3 16.0 1.1 1.1 43 170 6.4
Total 0.3 >64 43.4 37.2-49.81 183 295 80 04 04 1.2 52 13.9 23.1
Nalidixic acid Cattle 4.0 128.0 42.7 34.82-50.81 0.6 204 306 5.7 1.3 14.0 19.7 7.6
Broilers 4.0 128.0 27.7 18.92-37.85 20.2 372 138 1.1 |21 64 128 6.4
Total 4.0 128.0 37.1 31.06-43.36 04 203 331 88 04 |16 112 171 7.2
Ciprofloxacin Cattle 0.25 16.0 40.8 33-48.89 1.9 51 382 108 13 13 06 |13 191 172 25 0.6
Broilers 0.25 16.0 26.6 18-36.71 3.2 394 17.0 13.8 7.4 160 2.1 1.1
Total 0.25 16.0 35.5 29.54-41.73 12 44 386 131 6.0 08 04 ] 08 147 16.7 2.4 0.8
Chloramphenicol Cattle 1.0 2.0 1.3 0.15-4.53 0.6 573 369 32 0.6 0.6 0.6
Broilers 1.0 2.0 0.0 0-3.85 3.2 521 351 96
Total 1.0 2.0 0. 0.09-2.85 1.6 554 36.3 56 04 04 04

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table6.1. Distribution of MICs and resistance(%) in Campylobacter coli from cattle(n=6), pigs(n=59), broilers(n=8) and layers(n=9) in 2014_Farm

95%

Distribution(%) of MICs

Antimicrobial Anln}al MIC;, MICqy, %Resistant Confidence
agent specles interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 80 16.0 0.0 0-45.93 33.3 33.3 33.3
Pigs 80 16.0 5.1 1.06-14.15 6.8 254 119 356 15.3 3.4 1.7
Broilers 16.0 256.0 37.5 8.52-75.52 12.5 12.5 37.5 |12.5 25.0
Lavers 80 16.0 0.0 0-33.63 33.3 55.6 11.1
Total 80 16.0 7.3 2.73-15.25 24 6.1 195 122 341 183 112 24 12 24
Gentamicin Cattle 2.0 2.0 - - 16.7 83.3
Pigs 2.0 4.0 10.2 74.6 15.3
Broilers 1.0 1.0 25.0 75.0
Layvers 1.0 1.0 100
Total 2.0 4.0 - - 2.4 26.8 59.8 11.0
Streptomycin Cattle 2.0 80 0.0 0-45.93 50.0 33.3 16.7
Pigs 128.0 >128 54.2 40.75-67.29 51 20.3 20.3 3.4 23.7 27.1
Broilers 1.0 >128 25.0 3.18-65.09 50.0 25.0 25.0
Lavers 1.0 2.0 0.0 0-33.63 11.1 66.7 222
Total 8.0 >128 41.5 30.68-52.88 1.2 122 122 17.1 15.9 24 17.1 22.0
Erythromycin Cattle 2.0 >128 33.3 - 16.7 50.0 33.3
Pigs 2.0 >128 44.1 1.7 85 20.3 254 5.1 39.0
Broilers 0.3 32.0 12.5 375 125 25.0 12.5 12.5
Layers 0.5 1.0 0.0 11.1 11.1 55.6 222
Total 2.0 >128 354 - 49 3.7 122 20.7 22.0 1.2 1.2 3.7 30.5
Tetracycline Cattle >128 >128 100.0 54.07-100 33.3 66.7
Pigs 64.0 >128 86.4 74.78-94.14 3.4 6.8 3.4 51 11.9 322 254 11.9
Broilers 32.0 >128 62.5 24.48-91.48 37.5 12.5 12.5 12.5 25.0
Layers =0.12 64.0 22.2 2.81-60.01 66.7 11.1 22.2
Total 64.0 >128 78.0 67.45-86.54 11.0 3.7 4.9 2.4 3.7 9.8 29.3 19.5 15.9
Nalidixic acid Cattle 64.0 >128 66.7 22.27-95.68 16.7 16.7 33.3 16.7 16.7
Pigs 16.0 128.0 49.2 35.89-62.51 16.9 322 1.7 51 153 254 3.4
Broilers 40 64.0 25.0 3.18-65.09 25.0 25.0 25.0 25.0
Layvers 4.0 >128 11.1 0.28-48.25 11.1 66.7 11.1 11.1
Total 8.0 128.0 43.9 32.95-55.31 3.7 220 280 2.4 3.7 159 195 4.9
Ciprofloxacin Cattle 80 16.0 66.7 22.27-95.68 33.3 33.3 33.3
Pigs 0.5 16.0 49.2 35.89-62.51 18.6 27.1 5.1 3.4 119 254 8.5
Broilers 0.3 8.0 25.0 3.18-65.09 25.0 37.5 12.5 25.0
Lavers 0.3 320 11.1 0.28-48.25 33.3 444 11.1 11.1
Total 0.3 16.0 43.9 32.95-55.31 19.5 30.5 49 1.2 2.4 134 20.7 7.3
Chloramphenicol  Cattle 4.0 4.0 0.0 0-45.93 33.3 66.7
Pigs 2.0 32.0 16.9 8.43-28.97 11.9 525 13.6 5.1 3.4 119 1.7
Broilers 2.0 2.0 0.0 0-36.95 12.5 87.5
Layers 2.0 2.0 0.0 0-33.63 33.3 66.7
Total 2.0 16.0 12.2 6-21.29 13.4 56.1 146 3.7 2.4 85 1.2

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table6.2. Distribution of MICs and resistance(%) in Campylobacter coli from cattle(n=6), pigs(n=38), broilers(n=12) and layers(n=12) in 2015_Farm

95%

Distribution(%) of MICs

Antimicrobial Anln}al MIC;, MICqy, %Resistant Confidence
agent specles interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 16.0 64.0 16.7 0.42-64.13 16.7 66.7 16.7
Pigs 40 160 7.9 1.65-21.38 18.4 26.3 21.1 132 132 | 2.6 5.3
Broilers 16.0 64.0 41.7 15.07-73 16.7 25.0 16.7 [25.0 8.3 83
Layers 16.0 64.0 16.7 2.08-48.42 8.3 16.7 58.3 83 83
Total 8.0 64.0 16.2 8.36-27.11 11.8 176 162 11.8 265 [ 59 44 5.9
Gentamicin Cattle 1.0 1.0 - - 100
Pigs 1.0 2.0 10.5 50.0 39.5
Broilers 0.5 1.0 83 50.0 41.7
Layvers 1.0 1.0 41.7 50.0 8.3
Total 1.0 2.0 - - 1.5 221 529 23.5
Streptomycin Cattle 2.0 >128 50.0 11.81-88.19 16.7 33.3 33.3 16.7
Pigs 128.0 >128 71.1 54.09-84.58 79 184 2.6 2.6 53 42.1 21.1
Broilers 1.0 2.0 0.0 0-26.47 33.3 16.7 50.0
Lavers 2.0 40 0.0 0-26.47 16.7 25.0 41.7 16.7
Total 4.0 >128 44.1 32.08-56.69 88 88 235 132 1.5 1.5 29 26.5 13.2
Erythromycin Cattle 2.0 >128 16.7 - 66.7 16.7 16.7
Pigs 2.0 >128 184 79 79 289 316 26 26 18.4
Broilers 0.5 1.0 0.0 25.0 41.7 33.3
Layers 1.0 2.0 0.0 83 16.7 8.3 500 16.7
Total 1.0 >128 11.8 - 1.5 11.8 132 309 265 29 1.5 11.8
Tetracycline Cattle 2.0 >128 50.0 11.81-88.19 33.3 16.7 33.3 16.7
Pigs 64.0 128.0 78.9 62.68-90.45 53 53 5.3 2.6 2.6 79 132 342 158 7.9
Broilers 64.0 128.0 58.3 27.66-84.84 25.0 16.7 25.0 33.3
Layers 0.3 >128 25.0 5.48-57.19 33.3 25.0 16.7 8.3 16.7
Total 32.0 128.0 63.2 50.66-74.62 13.2 132 29 2.9 2.9 1.5 5.9 7.4 26.5 14.7 8.8
Nalidixic acid Cattle 128.0 128.0 100.0 54.07-100 33.3 66.7
Pigs 64.0 >128 57.9 40.82-73.7 10.5 26.3 5.3 13.2 34.2 10.5
Broilers 4.0 128.0 50.0 21.09-78.91 16.7 33.3 25.0 16.7 8.3
Lavers 4.0 32.0 16.7 2.08-48.42 83 41.7 33.3 16.7
Total 32.0 128.0 52.9 40.44-65.17 44 19.1 20.6 2.9 29 147 279 74
Ciprofloxacin Cattle 32.0 32.0 100.0 54.07-100 16.7 83.3
Pigs 80 32.0 57.9 40.82-73.7 5.3 15.8 7.9 13.2 10.5 21.1 184 5.3 2.6
Broilers 0.3 32.0 50.0 21.09-78.91 33.3 16.7 16.7 16.7 16.7
Lavers 0.3 64.0 16.7 2.08-48.42 50.0 25.0 8.3 16.7
Total 8.0 32.0 52.9 40.44-65.17 29 147 162 11.8 1.5 88 162 206 59 1.5
Chloramphenicol  Cattle 4.0 4.0 0.0 0-45.93 100
Pigs 2.0 4.0 0.0 0-9.26 79 579 263 7.9
Broilers 2.0 2.0 0.0 0-26.47 25.0 66.7 8.3
Layers 2.0 4.0 0.0 0-26.47 83 66.7 25.0
Total 2.0 4.0 0.0 0-5.29 10.3 559 294 4.4

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table6.3. Distribution of MICs and resistance(%) in Campylobacter coli from cattle(n=47), pigs(h=93) and broilers(n=10) in 2014_Slaughterhouse

95%

Distribution(%) of MICs

Antimicrobial Anln}al MIC5;, MICgy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 16.0 256.0 25.5 13.94-40.35 6.4 426 255 | 43 43 43 85 4.3
Pigs 16.0 128.0 36.6 26.81-47.19 1.1 32 140 30.1 151 | 22 7.5 24.7 2.2
Broilers 4.0 40 0.0 0-30.85 20.0 10.0 60.0 10.0
Total 8.0 128.0 30.7 23.4-38.72 20 2.7 147 327 1731 2.7 6.0 16.7 4.0 1.3
Gentamicin Cattle 1.0 2.0 - - 2.1 681 255 4.3
Pigs 2.0 2.0 - 15.1 76.3 8.6
Broilers 1.0 2.0 - 50.0 40.0 10.0
Total 2.0 2.0 - - 0.7 34.0 58.0 7.3
Streptomycin Cattle 40 16.0 8.5 2.36-20.38 10.6 31.9 29.8 17.0 2.1 2.1 64
Pigs 128.0 >128 69.9 59.45-79.04 1.1 22 43 151 7.5 1.1 1.1 22.6 452
Broilers 2.0 4.0 10.0 0.25-44.51 20.0 50.0 20.0 10.0
Total 8.0 >128 46.7 38.48-54.99 0.7 6.0 16.0 20.0 10.0 0.7 1 0.7 0.7 153 30.0
Erythromycin Cattle 2.0 40 6.4 - 2.1 21.3 553 12.8 2.1 6.4
Pigs 2.0 >64 43.0 54 29.0 194 3.2 43.0
Broilers 0.5 2.0 10.0 40.0 40.0 10.0 10.0
Total 2.0 >64 29.3 - 2.7 6.7 24.7 30.0 6.0 0.7 29.3
Tetracycline Cattle >64 >64 61.7 46.37-75.5 43 64 43 149 21 43 2.1 4.3 574
Pigs >64 >64 80.6 71.14-88.11 1.1 11.8 22 22 1.1 1.1 | 1.1 10.8 18.3 50.5
Broilers 0.3 0.5 10.0 0.25-44.51 10.0 10.0 60.0 10.0 10.0
Total 64.0 >64 70.0 61.98-77.21 0.7 27 133 33 60 13 1.3 13 [0.7 6.7 13.3 49.3
Nalidixic acid Cattle 128.0 >128 80.9 66.74-90.86 2.1 43 128 43 10.6 31.9 34.0
Pigs 64.0 >128 52.7 42.06-63.14 54 215 204 1] 22 32 204 26.9
Broilers 64.0 128.0 70.0 34.75-93.33 30.0 30.0 40.
Total 128.0 >128 62.7 54.38-70.45 6.0 147 167127 73 253 27.3
Ciprofloxacin Cattle 16.0 32.0 78.7 64.13-89.5 6.4 10.6 4.3 51.1 23.4 4.3
Pigs 80 32.0 50.5 39.96-61.08 54 366 54 22 7.5 204 183 4.3
Broilers 80 16.0 70.0 34.75-93.33 30.0 10.0 10.0 40.0 10.0
Total 16.0 32.0 60.7 52.36-68.54 7.3 26.0 4.7 1.3 0.7 53 31.3 193 4.0
Chloramphenicol Cattle 4.0 80 4.3 0.51-14.55 277 61.7 6.4 4.3
Pigs 4.0 40 7.5 3.07-14.9 43 387 473 22 |11 32 22 1.1
Broilers 2.0 8.0 10.0 0.25-44.51 80.0 10.0 10.0
Total 4.0 8.0 6.7 3.24-11.92 2.7 380 487 40 107 20 33 0.7

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table6.4. Distribution of MICs and resistance(%) in Campylobacter coli from cattle(n=81), pigs(n=65) and broilers(n=18) in 2015_Slaughterhouse

95%

Distribution(%) of MICs

Antimicrobial Anln}al MIC5;, MICgy, %Resistant Confidence
agent species interval 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 256 >256
Ampicillin Cattle 16.0 16.0 1.2 0.03-6.69 1.2 43.2 54.3 1.2
Pigs 8.0 128.0 24.6 14.77-36.88 46 92 123 415 7.7 3.1 21.5
Broilers 8.0 80 0.0 0-18.54 11.1 33.3 50.0 5.6
Total 8.0 64.0 10.4 6.15-16.08 1.2 18 73 55 43.3 30.5 1.2 9.1
Gentamicin Cattle 1.0 2.0 - - 71.6 272 1.2
Pigs 2.0 4.0 - 12.3 76.9 10.8
Broilers 1.0 2.0 - 11.1 72.2 11.1 5.6
Total 2.0 2.0 - 1.2 482 45.1 4.9 0.6
Streptomycin Cattle 4.0 80 3.7 0.77-10.45 1.2 40.7 33.3 21.0 3.7
Pigs 128.0 >128 72.3 59.8-82.69 3.1 92 154 1.5 23.1 47.7
Broilers 1.0 128.0 27.8 9.69-53.49 61.1 11.1 11.1 16.7
Total 4.0 >128 33.5 26.36-41.33 7.3 22.6 _20.1 16.5 1.2 0.6 11.0 20.7
Erythromycin Cattle 2.0 4.0 2.5 - 9.9 556 321 2.5
Pigs 2.0 >64 26.2 92 308 323 1.5 26.2
Broilers 0.5 40 5.6 16.7 444 11.1 16.7 5.6 5.6
Total 2.0 >64 12.2 - 1.8 85 183 42.1 17.1 12.2
Tetracycline Cattle >64 >64 65.4 54.04-75.66 2.5 222 86 1.2 65.4
Pigs >64 >64 87.7 77.18-94.54 1.5 6.2 4.6 3.1 10.8 73.8
Broilers 0.5 >64 44.4 21.53-69.25 56 38.9 56 5.6 56 11.1 27.8
Total >64 >64 72.0 64.41-78.68 06 6.1 134 6.7 0.6 0.6 1.8 5.5 64.6
Nalidixic acid Cattle 128.0 >128 72.8 61.81-82.14 18.5 8.6 49 29.6 38.3
Pigs 16.0 >128 47.7 35.11-60.51 6.2 385 77 |15 15 231 215
Broilers 64.0 128.0 55.6 30.75-78.47 27.8 16.7 38.9 16.7
Total 128.0 >128 61.0 53.06-68.49 55 26.2 7.3 |06 73 256 274
Ciprofloxacin Cattle 16.0 32.0 72.8 61.81-82.14 259 1.2 1.2 40.7 29.6 1.2
Pigs 0.5 32.0 47.7 35.11-60.51 7.7 33.8 10.8 1.5 1.5 23.1 20.0 1.5
Broilers 1.0 16.0 50.0 26.01-73.99 11.1 27.8 11.1 56 222 16.7 5.6
Total 16.0 32.0 60.4 52.44-67.91 43 293 49 1.2 1.2 3.7 31.1 232 1.2
Chloramphenicol Cattle 4.0 4.0 3.7 0.77-10.45 14.8 76.5 4.9 1.2 25
Pigs 4.0 80 9.2 3.46-19.02 3.1 369 477 31 | 46 46
Broilers 2.0 40 0.0 0-18.54 56 66.7 27.8
Total 4.0 40 5.5 2.53-10.17 1.8 293 598 37 118 1.8 06 1.2

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table7.1. Distribution of MICs and resistance (%) in Sa/monella from cattle (n=63), pigs (n=58) and chickens (n=51) in 2014 Farm

L . . 0 95% Confidence Distribution (%) of MICs
Antimicrobial Anln‘lal MICs, MICy, ‘ % interval of %
agent specles Resistance . o 003 006 012 025 05 1 2 4 8 16 32 64 128 >128
Cattle >128 >128 61.9 48.79-73.86 31.7 6.3 61.9
Ampicillin Pigs 2 >128 41.4 28.59-55.08 34.5 15,5 8.6 41.4
Chickens =1 2 3.9 0.47-13.46 80.4 13.7 2.0 3.9
Total 2 >128 37.8 30.52-45.49 47.1 11.6 3.5 37.8
Cattle 2 8 7.9 2.62-17.56 31.7 28.6 27.0 4.8 7.9
Cefazolin Pigs 2 4 0.0 0-6.17 46.6 32.8 13.8 6.9
Chickens =1 2 0.0 0-6.98 64.7 294 5.9
Total 2 4 2.9 0.95-6.66 46.5 30.2 16.3 4.1 2.9
Cattle =0.5 =05 7.9 2.62-17.56 92.1 1.6 3.2 3.2
Cefotaxime Pigs =0.5 =05 0.0 0-6.17 100
Chickens =0.5 =0.5 0.0 0-6.98 98.0 2.0
Total =05 =0.5 2.9 0.95-6.66 96.5 0.6 0.6 1.2 1.2
Cattle >128 >128 60.3 47.2-72.4 95 3021 7.9 1.6 50.8
Streptomycin Pigs >128 >128 82.7 70.6-91.4 3.4 13.8 (155 1.7 8.6 56.9
Chickens 16 32 39.2 25.8-53.9 7.8 19.6 33.3 |[33.3 2.0 3.9
Total 32 >128 61.7 53.9-68.9 2.3 10.5 25.6 [18.0 1.2 3.5 39.0
Cattle =05 =05 3.2 0.38-11.01 92.1 4.8 1.6 1.6
Gentamicin Pigs =0.5 64 15.5 7.34-27.43 79.3 3.4 1.7 5.2 3.4 6.9
Chickens =0.5 =0.5 0.0 0-6.98 98.0 2.0
Total =0.5 1 6.4 3.23-11.16 89.5 3.5 0.6 1.7 1.7 2.9
Cattle 2 >128 14.3 6.74-25.4 3.2 556 222 3.2 1.6 14.3
Kanamycin Pigs 2 16 8.6 2.85-18.99 50.0 31.0 5.2 5.2 8.6
Chickens 2 >128 29.4 17.48-43.83 59 451 176 2.0 29.4
Total 2 >128 16.9 11.59-23.31 2.9 50.6 23.8 3.5 1.7 0.6 16.9
Cattle 32 >64 50.8 37.88-63.63 14.3 31.7 1.6 1.6 1.6 3.2 46.0
Tetracycline Pigs 64 >64 60.3 46.64-72.96 86 19.0 6.9 5.2 1.7 17.2 41.4
Chickens 2 64 39.2 25.84-53.89 9.8 51.0 33.3 5.9
Total 32 >64 50.6 42.86-58.28 11.0 33.1 2.9 2.3 1.2 16.9 32.6
Cattle 4 8 3.2 0.38-11.01 71.4 23.8 1.6 1.6 1.6
Nalidixic acid Pigs 4 >128 15.5 7.34-27.43 1.7 1.7 517 259 34 15.5
Chickens 4 4 3.9 0.47-13.46 2.0 88.2 3.9 2.0 3.9
Total 4 8 7.6 4.08-12.58 0.6 1.2 69.8 186 2.3 0.6 7.0
Cattle =0.03 =0.03 0.0 0-5.69 96.8 1.6 1.6
Ciprofloxacin Pigs =0.03 0.25 0.0 0-6.17 75.9 10.3 1.7 8.6 1.7 1.7
Chickens =0.03 =0.03 0.0 0-6.98 94.1 3.9 2.0
Total =0.03 0.06 0.0 0-2.13 89.0 4.1 0.6 4.7 1.2 0.6
Cattle 0.25 1 0.0 0-5.69 60.3 19.0 175 3.2
Colistin Pigs 0.25 1 0.0 0-6.17 1.7 483 37.9 6.9 3.4 1.7
Chickens 1 1 0.0 0-6.98 25.56 13.7 54.9 2.0 3.9
Total 0.5 1 0.0 0-2.13 0.6 459 23.8 250 2.9 1.7
Cattle 8 >128 17.5 9.05-29.1 81.0 1.6 1.6 3.2 12.7
Chloramphenicol Pigs 8 >128 25.9 15.25-39.05 224 414 10.3 3.4 224
Chickens 8 8 3.9 0.47-13.46 11.8 80.4 3.9 3.9
Total 8 >128 16.3 11.09-22.67 11.0 674 5.2 0.6 2.3 13.4
Cattle =0.25 1 6.3 1.75-15.47 61.9 254 4.8 1.6 6.3
Trimethoprim Pigs 0.5 >16 32.8 21-46.35 48.3 15.5 3.4 32.8
Chickens 0.5 >16 29.4 17.48-43.83 31.4 31.4 2.0 5.9 29.4
Total 0.5 >16 22.1 16.13-29.04 48.3 23.8 3.5 2.3 22.1

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table7.2 Distribution of MICs and resistance (%) in Salmonella from cattle (n=76), pigs (n=49) and chickens (n=7) in 2015 Farm

95% Confidence

Distribution (%) of MICs

.. ) ) o
?netrl;;nmmblal énel(lzlileas1 MICso  MICy Resis/zance interval of %
g p resistance 0.03 0.06 0.12 0.25 0.5 1 2 4 8 16 32 64 128 >128
Cattle >128 >128 56.6 44.71-67.92 10.5 276 3.9 1.3 | 1.3 55.3
Ampicillin Pigs 4 >128 46.9 32.49-61.81 26.5 224 4.1 2.0 44.9
Chickens 2 >128 14.3 0.36-57.88 14.3 57.1 14.3 14.3
Total 2 >128 41.4 33.9-49.24 219 308 41 12 06 |12 0.6 39.6
Cattle 2 8 7.9 2.95-16.4 289 289 276 53 1.3 7.9
Cefazolin Pigs 2 16 6.1 1.28-16.87 38.8 286 204 2.0 41 | 2.0 4.1
Chickens 2 4 0.0 0-40.97 286 57.1 14.3
Total 2 8 5.9 2.87-10.62 414 29.0 189 3.0 1.8 | 0.6 0.6 4.7
Cattle =05 =05 7.9 2.95-16.4 92.1 1.3 3.9 2.6
Cefotaxime Pigs =0.5 =0.5 4.1 0.49-13.98 95.9 4.1
Chickens =05 =0.5 0.0 0-40.97 100
Total =0.5 =0.5 4.7 2.06-9.12 95.3 1.8 1.8 1.2
Cattle 64 >128 67.1 55.3-717.5 39 79 211|145 26 39 46.1
Streptomycin Pigs >128 >128 67.3 52.4-80.1 327182 20 20 551
Chickens 4 >128 42.9 9.9-81.6 57.1 28.6 14.3
Total 32 >128 58.1 49.4-66.8 65 89 266 [148 1.8 24 39.1
Cattle =0.5 1 7.9 2.95-16.4 86.8 5.3 1.3 3.9 2.6
Gentamicin Pigs =0.5 1 8.2 2.26-19.61 75.5 16.3 41 4.1
Chickens =0.5 =0.5 0.0 0-40.97 100
Total =0.5 1 5.9 2.87-10.62 84.0 10.1 1.8 3.0 1.2
Cattle 4 >128 21.1 12.53-31.93 27.6 46.1 3.9 1.3 126 13 17.1
Kanamycin Pigs 4 8 6.1 1.28-16.87 22.4 59.2 12.2 6.1
Chickens 4 >128 42.9 9.89-81.6 42.9 14.3 42.9
Total 4 >128 13.6 8.82-19.72 27.2 53.3 5.3 06 |12 06 11.8
Cattle >64 >64 55.3 43.38-66.75 10.5 303 1.3 2.6 1.3 2.6 513
Tetracycline Pigs 64 >64 61.2 46.23-74.81 41 327 2.0 10.2 6.1 44.9
Chickens 2 >64 42.9 9.89-81.6 57.1 28.6 14.3
Total 4 >64 46.2 38.46-53.98 7.1 426 3.0 1.2 3.6 4.7 379
Cattle 8 64 11.8 5.56-21.3 421 447 13 | 1.3 1.3 9.2
Nalidixic acid Pigs 8 16 6.1 1.28-16.87 46.9 38.8 8.2 6.1
Chickens 8 >128 28.6 3.66-70.96 28.6 42.9 28.6
Total 8 16 9.5 5.5-14.92 473 391 41 [06 06 06 7.7
Cattle =0.03 0.25 0.0 0-4.74 80.3 53 26 6.6 3.9 1.3
Ciprofloxacin Pigs =0.03 0.12 0.0 0-7.26 816 82 2.0 4.1 4.1
Chickens =0.03 0.25 0.0 0-40.97 71.4 14.3 14.3
Total =0.03 0.12 0.0 0.01-3.26 81.7 6.5 3.0 4.7 3.0 0.6
Cattle 0.5 2 0.0 0-4.74 329 539 26 13 9.2
Colistin Pigs 0.5 0.5 0.0 0-7.26 20 449 449 20 6.1
Chickens 4 4 0.0 0-40.97 14.3 286 57.1
Total 0.5 2 0.0 0-2.16 0.6 33.7 485 36 4.7 8.9
Cattle 8 >128 22.4 13.6-33.39 26 69.7 53 | 3.9 2.6 15.8
Chloramphenicol Pigs 8 128 12.2 4.62-24.77 20 10.2 63.3 122 | 2.0 20 8.2
Chickens 8 >128 14.3 0.36-57.88 28.6  57.1 14.3
Total 8 >128 16.6 11.3-23.05 1.2 71 680 7.1 | 3.6 1.8 11.2
Cattle 0.5 >16 13.2 6.49-22.87 474 289 92 1.3 1.3 11.8
Trimethoprim Pigs 0.5 >16 22.4 11.77-36.63 429 327 2.0 22.4
Chickens 1 >16 42.9 9.89-81.6 28.6 28.6 42.9
Total 0.5 >16 14.2 9.31-20.39 385 373 95 0.6 0.6 13.6

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table 7.3 Distribution of MICs and resistance (%) in Salmonella from chickens (n=128) in 2014 Slaughterhouse

95% Confidence

Distribution (%) of MICs

Antimicrobial Animal -y e oy, % interval of %
agent species Resistance .. .« 003 006 012 025 05 1 2 4 8 16 32 64 128 >128
Ampicillin =1 >128 17.2 11.09-24.86 59.4 219 1.6 08 0.8 15.6
Cefazolin 2 8 3.1 0.85-7.81 258 53.9 7.0 94 0.8 3.1
Cefotaxime <05 =05 2.3 0.48-6.7 97.7 0.8 1.6
Streptomycin 32 >64 85.9 78.68-91.45 0.8 9.4 39 |39.8 336 125
Gentamicin Broflers =05 =05 0.0 0-2.85 93.0 7.0 |
Kanamycin >128 >128 57.8 48.76-66.49 94 250 47 23 0.8 | 57.8
Tetracycline 64  >64 85.2 77.79-90.83 1.6 86 4.7 | 0.8 64.1 20.3
Nalidixic acid 4 >128 17.2 11.09-24.86 60.2 18.8 3.9 | 17.2
Ciprofloxacin <0.03 0.25 0.0 0-2.85 797 31 55 94 2.3
Colistin 2 2 0.0 0-2.85 6.3 180 20.3 484 7.0 |
Chloramphenicol 8 8 1.6 0.18-5.54 55 375 50.0 5.5 | 1.6
Antimicrobial Animal %, 95% Conﬁdence Distribution (%) Of MICS

) MIC5;, MICy, . interval of %
agent species Resistance resistance 2.38/0.12 4.75/0.25 9.5/0.5 19/1 38/2 76/4 152/8 >152/8
Sulfamethoxazole/ p o 1508 >152/8  51.6 42.56-60.49 203 156 94 23 08 |08 50.8
Trimethoprim

White fields represent the range of dilutions tested.

MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.
MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table 7.4 Distribution of MICs and resistance (%) in Salmonella from broilers (n=123) in 2015 Slaughterhouse

Antimicrobial

Animal o 95% Confidence

Distribution (%) of MICs

" MICs, MICy, D interval of %

agent specles Resistance .\ . 003 006 012 025 05 1 2 4 8 16 32 64 128 >128
Ampicillin =1 >128 13.0 7.62-20.27 74.8 10.6 1.6 0.8 12.2
Cefazolin 2 4 1.6 0.19-5.76 34.1 53.7 3.3 5.7 1.6 0.8 0.8
Cefotaxime 0.12 0.12 1.6 0.19-5.76 91.1 7.3 1.6
Streptomycin 32 64 76.4 67.87-83.66 2.4 89 122 (61.8 9.8 4.9
Gentamicin =05 =0.5 0.0 0-2.96 96.7 2.4 0.8
Kanamycin Broilers >128 >128 69.1 60.14-77.13 18.7 8.1 0.8 0.8 1.6 0.8 69.1
Tetracycline 64 64 83.7 76.01-89.78 8.9 4.9 0.8 1.6 1.6 79.7 24
Nalidixic acid 4 >128 15.4 9.56-23.08 0.8 732 89 1.6 0.8 14.6
Ciprofloxacin =0.03 0.25 0.0 0-2.96 82.9 24 106 4.1
Colistin 0.5 1 0.0 0-2.96 244 62.6 13.0
Chloramphenicol 4 8 1.6 0.19-5.76 1.6 11.4 |72.4 9.8 3.3 1.6

.. . . 95% Confidence sstributi 0
Antimicrobial Ammal MIC;, MICyy %Resistant interval of % Distribution (%) of MICs
agent specles resistance 2.380.12 4.75/0.25 9.5/0.5 19/1 38/2 76/4 152/8 >152/8
Sulfamethoxazole/ p 0 S159i8 >152/8 577 48.47-66.61 13.8 195 8.9 57.7
Trimethoprim

White fields represent the range of dilutions tested.
MIC values equal to or lower than the lowest concentration tested are presented as the lowest concentration.

MIC values greater than the highest concentration in the range are presented as one dilution step above the range



Table 8 Salmonella serovars isolated from food-producing animals in fiscal years of 2014 (Apr. 2014-Mar. 2015) and 2015 (Apr. 2015-Mar. 2016)

Farm* Slaughterhouse
Serovar Cattle Pigs Chickens Chickens
Total Rate(%) Total Rate(%)
2014 2015 Subtotal 2014 2015 Subtotal 2014 2015 Subtotal 2014 2015

Typhimurium 23 18 41 25 18 43 1 1 85 28.0 11 12 23 9.2
O4:1:- 20 30 50 8 10 18 0 68 22.4 0 0.0
Choleraesuis 0 6 8 14 0 14 4.6 0 0.0
Infantis 1 1 1 1 8 8 10 3.3 38 28 66 26.3
Schwarzengrund 0 0 11 3 14 14 4.6 60 55 115 45.8
Manhattan 0 0 0 0 0.0 7 17 24 9.6
Derby 2 2 5 4 9 0 11 3.6 0 0.0
Give 0 0 0 0 0.0 0 0.0
Mbandaka 3 3 0 5 5 8 2.6 0 0.0
Rissen 2 2 1 1 2 0 4 1.3 0 0.0
Newport 3 2 5 2 2 1 1 8 2.6 0 0.0
Bareilly 0 0 1 1 1 0.3 0 0.0
Braenderup 1 1 3 3 5 5 9 3.0 0 0.0
Livingstone 0 0 1 1 1 0.3 0 0.0
Tennessee 0 0 2 2 2 0.7 0 0.0
Thompson 1 3 4 1 1 2 2 7 2.3 1 1 0.4
Stanley 2 2 0 0 2 0.7 0 0.0
11 (Sofia) 0 0 0 0 0.0 0 0.0
Enteritidis 0 0 2 4 6 6 2.0 0 0.0
Blockley 0 0 0 0 0.0 0 0.0
Cerro 0 0 0 0 0.0 0 0.0
Dublin 5 5 0 0 5 1.6 0 0.0
Montevideo 0 0 0 0 0.0 0 0.0
Oranienburg 1 1 0 0 1 0.3 0 0.0
Othmarschen 0 0 0 0 0.0 0 0.0
Senftenberg 0 0 0 0 0.0 0 0.0
Others 11 11 22 10 4 14 12 12 48 15.8 7 15 22 8.8
Total 63 76 139 58 49 107 51 7 58 304 100.0 123 128 251  100.0

* For the farm monitoring, Salmonella was collected from diseased animals.
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