








ultimate source of the resistant determinants in those bacteria that
infect humans.

The data that we collect to perform an entry assessment are data on
the concentrations and spatial/temporal footprint in the vicinity of
aquaculture units of:

+ Phenotypically resistant bacteria: most studied but of little
relevance to risk assessment.

 Antibiotics: Detectable concentrations have been detected in the
local environment of aquatic farms.
' Resistance determinants: Elevated
frequencies have been found in
aquatic farm environments.

This environmental resistance, its
mobilization, and the conditions
that facilitate its entry into human
pathogens are at the heart of the
current public health crisisinantibiotic
resistance. Understanding the origins,
evolution, and mechanisms of transfer
of resistance elements is vital to our
ability to adequately address this
public health issue.
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Dr. Patrick McDermott, Director of the National Antimicrobial
Resistance Monitoring System at the FDA, gave a brief introduction
into the power of whole genome sequencing to characterize
resistant bacteria tracked in surveillance. Integrated antimicrobial
resistance surveillance today means to isolate pure cultures from
samples obtained from animals, foods & people, ship them to
central laboratories to conduct a small number of expensive and
labour intensive assays in batch using specialized reagents, present
aggregated phenotype data over time in an integrated fashion and
perform research projects to more fully characterize and compare
strains, and publish the results months or years later.

Next generation whole genome sequencing (WGS) technologies
have made it affordable to routinely determine the complete DNA
sequence of a bacterial isolate (ca. $40/isolate). Within 2-3 years,
>100,000 Salmonella WGS will be deposited annually at NCBI. Genome
sequences provide a common language for analysis of all organisms.
Analysing WGS data takes more time than generating data. Because
any phenotype can be decoded from the genome, WGS is replacing
many traditional diagnostic and subtyping laboratory methods that
require dedicated reagents and specialized training. Serotyping, PCR,
strain typing, virulence profiling, and antibiotic resistance patterns
can all be realized in a single analytical workflow. WGS provides
the highest practical resolution for comparing microbial strains.
This makes it possible to identify links between clinical illness and
specific food and environmental sources of contamination that
were previously missed and identify sources of contamination more
quickly, to resolve outbreaks with fewer clinical cases, and to improve
attribution of sporadic illnesses. WGS will make obsolete the different
surveillance systems based on different methods (PulseNet, NARMS,
domestic pathogen reporting). A common data reserve will be mined
for different purposes. The development of international open source
databases will empower.

WGS for sentinel surveillance work on a global scale. Introduction of
culture-independent diagnostic is driving metagenomic approaches
to sample testing, diagnosis and surveillance.

There is a strong correlation between resistance phenotypes and
genotypes for nearly all antimicrobial agents. Comprehensive
resistance genotypes of all tested bacterial strains were identified
and the resistance mechanism for each antimicrobials tested was
defined including some of intermediate susceptibility.



Reasons for disconnect

' Breakpoints are imprecise

» Experimental and analytical error
» Variable gene expression level
 Unknown mechanisms

WGS Surveillance has many strengths, it can serve as the single assay
of surveillance (such as NARMS) and supplant multiple methods,
saving time and money, it also provides
genome/allele/nucleotide surveillance.
WGS weaknesses are that it can only
identify known resistance genes/
mutations, novel genes or variants may
not be detected if low homology to
known ones, it needs a comprehensive,
accurate, highly curated and
updated resistance gene database, it
requires significant investment in IT
infrastructure, expertise are needed to
analyze data and fragmented genomes
complicates identification of resistance
elements.
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Mr. Steve Crossley, Manager - Scientific Strategy, International
and Surveillance Section at Food Standards Australia New Zealand
(FSANZ), presented Australia’s 1st National Antimicrobial Resistance
Strategy focusing on proposals for Integrated AMR surveillance and
the importance of food safety. FSANZ is a bi-domestic expertise-
based government agency that develops food standards.

In @ 2014 poll of Australian workers, 65% believed that taking
antibiotics would help with recovery from cold or flu. One in five
people expect antibiotics for viral infections like a cold or flu. Nearly
60% of General Practitioners (GPs) prescribe antibiotics to meet
patient demands or expectations. In contrast to the relatively high
use of antibiotics in human medicine, Australia has a comparatively
low antibiotic usage in food producing animals. From 2005 -2010,
average usage in Australia was 15mg/PCU (population corrected
sales usage) per year for food animals. In 2012, the median usage in
EU and EEA economies was 62mg/PCU (range 4 -397 mg/PCU)- Pre-
market registration (APVMA) and strict controls on all vet drugs. 97%
of veterinary sales were for food producing animals, of these 5% for
growth promotion, 45% for therapy and prophylaxis and 51% for
control of coccidiosis in chickens.

Australia’s food safety system has strict requirements to manage
bacterial levels (both resistant and non-resistant) along the food
production and processing chain, regulatory controls at all levels of
government and industry standards and guidelines. Australia has also
had a strong pre-market registration system for vet drugs for mny
years.

The objectives of Australia’s 15t National AMR strategy for 2015 -2019
relate to the following seven areas:

 Increase Awareness
 Antimicrobial Stewardship

+ One Health Surveillance

» Infection Prevention & Control
 National Research Agenda

» International Partnerships

» Governance

An implementation plan for the
new Strategy is under development
(2016). An on-going domestic
surveillance system will be a key
component..




Dr. Morgan Scott, Professor at Texas A&M University, gave a
presentation on the existing and potential research agendas, in both
biological and social sciences, as well as policy aspects that impact
the highly complex problem of antimicrobial resistance.

We seek practical and affordable ‘solutions’ that agricultural and food
producers can readily adopt, preferably, within the context of existing
or easily adaptable management systems. There have ben many U.S.
regulatory actions, in the late 1990s the FDA banned the extra-label
uses of fluoroquinolones and glycopeptides and in 2012 the same
occurred with cephalosporins. There has been a historical succession
of mandates and recommendations culminating in the period from
2005 to 2011 with the lists from WHO and OIE which have on-going
updates and revisions with WHO and OIE (and FDA).

The WHO Critical List acts as risk management options and risk
communication and prioritizations among other uses. Plus, when a new
class of [human] drug comes on the market, it should be considered
critically important from the outset unless strong evidence suggests
otherwise. Existing drugs such as carbapenems, linezolid, and
daptomycin, which are not currently used in food production, should
likewise not be used in the future in animals, plants, or in aquaculture.

Antibiotics enhance the health and well-being of humans and
animals, there is overuse/misuse of antibiotics in both human and
animal settings, protecting the efficacy of antibiotics for future
generations is a good thing to do. Some say that Human medicine
takes precedence over veterinary
medicine and animal agriculture,
that precautionary principle should
prevail, increasing order of defensible
use: growth promotion, prophylaxis,
control, treatment and that drugs
deemed critically important to human
medicine should not be used at all
in animal agriculture. Another point
of view is that antibiotic treatment
should be viewed as a last resort, that
prevention and control of disease in
food animals improves both animal and
human health and that antibiotics help
improve food security in a world with
growing needs.




Workshop Report / APEC | &

Session 3: How to implement a program?

The objective of this session was to build competency and capacity in AMR
surveillance through knowledge transfer between APEC economies with
ongoing surveillance programs and other developing APEC economies
that do not have an ongoing surveillance program on this subject.

Participants included APEC Members from: Australia, Canada, Chile,
People " s Republic of China, Indonesia, Malaysia, Mexico, New Zealand,
Papua New Guinea, Peru, The Philippines, Thailand, The United States,
Viet Nam.

Dr. John Stelling, Professor at Harvard University, gave a tutorial on
WHONET use and what a good platform system management must have.
And a demonstration of WHONET's features for laboratory configuration,
data entry, data analysis, and data sharing. Also the import of data from
existing information systems using BacLink and recommendations about
what any antimicrobial resistance data system management must have.

Group Session:

Dr. Constanza Vergara, ACHIPIA. Members were divided in three working
groups, and should answer the following two questions:

1. Mention the difficulties you believe exist in your economy, to
implement an integrated AMR surveillance program.
2.Which actions should be taken, in short and long term, to implement
an integrated AMR surveillance program in your economy?

Long term:

Short term:

At the end of the session each group had 15 minutes to present their
conclusions (via a small power point presentation).

The first group was formed by APEC Members from: Canada, USA,
People’s Republic of China, Mexico and Papua New Guinea.

Question 1:
+ Lack of education and awareness on the effect AMR on the food



security, public health, environmental and the whole economy.

» Lack of cooperation to authorities within the economies.

» Lack of understanding, fear of participation by stakeholders.

» AMR is buried under food safety agenda

» AMR is not a priority of government

» Lack of funding

+Lack or deficiency of technical expertise and Infrastructure
(Laboratories)

» Lack or deficiency on better governance of medicinal and veterinary
products.

Question 2:
Short Term:

+ Gathering important stakeholders to discuss and come to one
action plan (PNG, China).

» Use of collaborative database like WHONET.

» Identify existing information, check who is doing what.

' Determining the antimicrobial usage (AMU) in human and veterinary
fields.

» Understand the food system/chain and distribution, consumption.

+ Understanding the volume and dynamics of Issues import and
export commodities.

Long Term:

' Bring in representative sampling.

» More studies needed on methods to incorporate aquaculture into
integrated surveillance which also include impact of AMR to the
environment.

» Bringing the environmental aspect of AMR both terrestrial and
aquatic farming.

+ Pilot studies on the positive impact of mitigation activities e.g.
Combating Counterfeit drugs.

+ Reinforce existing regulations to support AMR reduction such as
prudent use and responsible use of antimicrobials.

The second group was formed by APEC Members from: USA,
Indonesia, Peru, The Philipines and Viet Nam.

Question 1

 Lack of awareness and link among stakeholders (i.e samples,
agreements).

» Lack of political will and change of administration (commitment).

» Governance and institutional issues.
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+ Lack of law enforcement in AMU and interventions.

» Lack of laboratory capacity.

+ Data problem (collecting, sharing, burden of illness, AMU, lack of
baseline data.

» Lack of harmonized methodology.

+ Lack of expertise and Limitation of fund and human resources.

Question 2:
Short Term:

+ Getting agreement in One Health vision and maintain the
commitment.

 Promote awareness of WHO GAP.

» Training human resources.

» Validation and unification of methods.

» Additional human power.

+ Get support from human health sector.

» Build sustainable capacity.

+ Standardization of methods (internationally).

' Involve the private sector to share responsibilities.

'+ Begin with the most standardized industry that could have the
biggest impact.

» Public meetings stakeholders.

 Networking in each economy.

 Establish a feasible Pilot Project to show the situation and the
importance.

Long Term:

» Show the value of other aspects beside AMR (Food safety).

+ Networking (Establishment a network of laboratories and
institutions).

» Inclusion new technologies (WGS).

' Assess the Impact about quality and needs - get credibility.

» Work with other economies in the region to share experiences and
practices.

The third group was formed by APEC Members from: USA, Australia,
Malaysia, Chile and Thailand.

Question 1:
+ Raise awareness at every step of production chains and stakeholders.
+ Trigger Political commitment.
+ Implementation of tools to measure use and consumption of
antimicrobials at the farm level.



» Improve education, in different production systems in AMR and also
antimicrobials USE.

» Political commitment.

» Modernize regulatory framework, share information.

» Improve Technical part, diagnosis and interpretation of data.

» International standards, quality assurance.

» Education.

Question 2:
Short Term:

+ Use available information and isolates to have an integrated
baseline of AMR: be prepared for windows of opportunities (MARAN
example).

» Share standards, create a network of collaboration at the laboratory
level.

» Share between economies communication experiences and also
promote technical communications.

Long Term:

+ Can Chile take the lead on proposing a course on One Health,
International organizations can provide an open virtual campus.

» Consider local needs, aquaculture for example.

» Integrated surveillance: proposed to politics for funding.

+ 3rd of December the global burden of foodborne diseases will be
launched, with global estimates divided by regions.

» Use the domestic focal points.

» OIE has some tools to strength One health issues.

Workshop Conclusions & Closure

Mr. Michel Leporati, Executive Secretary, Chilean Food Quality and
Safety Agency-ACHIPIA

Mrs. Javiera Cornejo, Assistant Professor, Faculty of Veterinary and
Animal Sciences of the University of Chile-FAVET
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Pre Workshop Survey Analisis

To gather the information for this workshop a survey was sent out to all
of the APEC Economies. We received 17 responses including; Australia;
Canada; Chile; China; the Philippines; Hong Kong, China; Indonesia; Japan;
Malaysia; Mexico; New Zealand; Papua New Guinea; Peru; Chinese Taipei;
Thailand; USA and Viet Nam. This represents 81 % of the call.

The Survey was made up of 46 questions, divided into 4 topics:

+ General information about the use of antimicrobials and the
actions that are taken.

+ Legal and regulatory aspects concerning antimicrobials and
resistance surveillance systems.

+ Existence, permanence and funding of surveillance systems in
humans and animals.

+ Integration of human health, animal health and food production.

Within the first topic, it was found that the zoonotic bacteria or
bacteria transmitted by food, causing a greater impact on public
health in the APEC region are: Salmonella, Campylobacter, Listeria
monocytogenes and E. coli. With regard to antimicrobial resistance, we
asked about the awareness of the subject in the field of resistance in
humans, “high awareness” was recorded in 25% of cases, ‘medium” by
the same percentage, “ low “by 38% and the rest did not know. In the
case of awareness of the contribution that the use of antimicrobials
in agriculture and veterinary has to resistance in bacteria that cause
disease in humans, 6% answered “high awareness”, 44% “medium”, 44%
“low” and the rest did not know. Then we asked the same question
but with specific groups of people, in which the highest awareness
of the issue was registered among academics, workers in the health
area, the pharmaceutical industry and government institutions. While
the lowest awareness according to the responses, was within the
general public and the media. In the specific case of the professionals
in the field of veterinary medicine, “high awareness” was recorded
in 44% of the cases, "medium” in 56%, “low” in 6% and the rest did
not know. Among the factors they thought were most influential to the
emergence and development of antimicrobial resistance, 50% replied
that economies do not have sufficient resources to take action on the
issue, 44% of responded it is because of the lack of oversight of the
use of antimicrobials in veterinary medicine and agriculture, and 38%
responded that there are few alternatives to antibiotics, the same
percentage answered that there is a lack of legislation regulating the
use of antimicrobials, antimicrobials for veterinary use are sold without



prescription, and that critically important antibiotics for humans are
used in veterinary medicine.

Regarding the second topic, “legal and regulatory aspects concerning
antimicrobials and resistance surveillance systems”, we can say that 81%
of the economies have domestic standards or guides to address the issue
of antimicrobial resistance, however only 56% of them have surveillance
system for antimicrobial resistance and in the same percentage there
are laws to address this problem. In most economies with surveillance
systems, the institution in charge of these surveillance systems is
the government, sometimes accompanied by the private sector,
universities or others that are unspecified. In 50% of the economies
there is a coordinating mechanism at a domestic level, responsible for
organizing the activities related to antimicrobial resistance. 100% of the
survey respondents said that there is a domestic regulatory authority
responsible for the registration and authorization of medicines for use in
both humans and animal use. However, only in 38% of these economies
there is a program of traceability (serial control throughout the food
chain) of antimicrobial use. In 63% of the economies there are rules for
monitoring antimicrobial resistance in animal production environments.
For 49% of the economies, the list of authorized medicines for veterinary
use is their own legislation harmonized with the Codex Alimentarius,
in only 30% its only their own legislation and the rest do not know. In
69% of the economies there are control programs for veterinary drug
residues in food and/or environment. In only 50% of economies there is
a list of essential drugs for human use. In 81% of economies, the sale of
antimicrobials without a prescription is not allowed in the case of human
drugs, in the case of antimicrobials for animal use, this figure drops to
44%. The mechanisms used by the Domestic Regulatory Authority
in economies that control the sales of these drugs with prescription
only are; in 50% of economies sale prescription and in 44% sale with
retained prescription. Another question related to the issue was whether
there was a program of mandatory reporting of infectious diseases in
humans, where 87% said that there was a program, but only in 50% of
these antimicrobial susceptibility results are included in these notices.
In 62% of the responses they said there was a management plan within
the monitoring program, but only by 43% this plan includes indicators
an/ or goals.

Another area addressed were the issues related to the ‘“existence,
permanence and funding of surveillance systems in humans and
animals”. Only in 38% of the economies there is a domestic report on
the progress of resistance updated over the past 5 years. We asked if
there are reports of epidemiological surveillance, updated in the last
five years, on antimicrobial resistance in humans and animals. For human
69% said that there were reports and in animals it was only 44%. In 50%
of economies concrete actions are taken with the results of these reports



Workshop Report / APEC | §]

in the area of human medicine, in the case of the veterinary area this
figure is 25%. In 56% of economies they have conducted educational
campaigns for the appropriate use of antimicrobials in humans, and
50% have been conducted in regard to the use in animals. In 87% of
the economies there is an official domestic reference laboratory that
performs or could perform antibiotic sensitivity tests, 81% participate in
a program of external quality assessment for antimicrobial susceptibility
testing (interlaboratory tests). In most APEC economies, financing
activities related to antimicrobial resistance are public. In the case of
research on this topic, financing is shared between the government
(69%) and universities (63%), the latter being mostly public.

The last area addressed by the survey was the “integration of human
health, animal health and food production”, it was found that in general,
most economies have the tools to conduct surveillance of antimicrobial
resistance only the area of human medicine, and only in more advanced
economies these measures extend to the area of veterinary medicine
and agriculture.

From this survey we gather that there is a better understanding of the
implications of the emergence of the AMR in the area of human medicine
than in the field of veterinary, agriculture and food production. Most
economies have agencies that register and authorize veterinary drugs
(94%) but only 38% carry out traceability of these drugs. The 56% of
the economies have a surveillance system for antimicrobial resistance
in humans and/or animals. In the majority of them, these systems are
developed only in bacteria isolated from humans. Of their surveillance
systems, only 50% of the economies have developed concrete actions
after the proper analysis have been carried out during time. Of
the economies that have surveillance programs for antimicrobial
resistance in animals, only 25% have developed concrete actions after
the proper analysis have been carried out during time. The main issues
that prevent concrete actions from being taken or surveillance programs
to be set up are:

+ Lack of resources to take actions on this issue
+ Lack of audit of antimicrobial use in farms and veterinary clinics



APPENDIX 1 - Survey

General Information

In the domestic context regarding the issue of antimicrobial
resistance and appropriate interventions to lessen their impact, there
are needs and actions that have to take place, but they must be based
on knowledge.

1) List the 5 bacterial zoonotic diseases and/or foodborne diseases
that represent the major challenge for public health in your economy.
1. Salmonella

2. Campylobacter

3. Listeria monocitogenes

4. E.coli

2) List the 5 bacterial infectious diseases that represent the major
challenge for public health in your economy. (You are allowed to
repeat from the above)

1. Salmonella

2. Tuberculosis

3) How would you describe the awareness of antimicrobial resistance
in human infectious diseases in your economy?

[OHigh OMedium [OLow [ONone [INot known
4) How would you describe the awareness of agriculture/veterinary use
of antimicrobials and their contribution to AMR in human infectious

diseases in your economy?

[JHigh OMedium [JLow [None [Notknown

120%
100%
80%  Not known
60% - Blow
B Medium
40%
®High
20% |
0% ~

Human infectious diseases Agriculture/veterinary use
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5) What would be the level of awareness in each of these different
groups?

120%
100% -
80%
60%
" Not Known
40%
N Low
20% -
= Medium
0% ~
. M Hi
RO N I I High
F o & FFTIT &N E S
F &M &S E e P
< Q\éb & & O & ‘;@" v \(50
CAR I T 9
A & &
éb (\6\
& &
Q ey

6) Of the following matters: Which ones are of most concern in
addressing the issue of antimicrobial resistance in your economy?

1. Lack of Antibiotic (AB) registry

2. Lack of alternatives to AB 38%

3. Use of AB as growth promotors

4. Lack of legislation to monitor or control use of AB 38%

5. Lack of audit of AB use at farm or veterinary clinics 44%

6. Nonexistence of AMR surveillance programs (in human health)
7. Nonexistence of AMR surveillance programs (in food/animals)
8. Use of critically important AB for humans used in Agroindustry 38%
9. Lack of prescription for veterinary AB sales 38%

10. Lack of technical knowledge of AMR

11. Lack of resources to take actions on this issue 50%

100%
90%
B80%
70%
60%
50%
40%
30%
20%
10%

0%

-
]
]
]
]
M




7) Does a Domestic Regulatory Authority (DRA) in charge of the registry
and authorization of drugs for human use exist in your economy?

[OYes [ONo [CINot known

Drugs for human use: Yes 100%

Drugs for veterinary use: Yes 100%

8) Does a List of Essential Drugs (LED) exist in your economy?
[OYes [ONo [CINot known

If it does, please include an annex or internet link to the most recent
report.

Not known
25%

9) Does a government agency in charge of the registry and authorization
of drugs for veterinary use exist in your economy?

Yes [JNo [ONot known

Not known
6%
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10) Does this control take place with traceability (series control
throughout the food chain) program for the use of these drugs?

[OYes [ONo [ONot known

11) Does a program for the control of veterinary drug residues in food
and/or the environment exist in your economy?

O ves O No I Not known

12) The list of authorized veterinary drugs in your economy
corresponds to:

Not known
13%

Own
legislation in



13) In your economy, do domestic standards or guidance to address AMR
exist (i.e. hospital infection control, prudent use guidelines etc?

[OYes [ONo [Not known

Not known
13%

No
6%

14) In your economy, by law: ;Do AMR surveillance programs exist?

[JYes [No [JNot known

Not known

15) In your economy, do domestic standards to approach AMR exist?

[JYes [No [JNot known

Mot
known
19%
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17) In your economy: (Which institution is responsible for AMR
surveillance?

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

18) Does a report of epidemiological surveillance (5 years old or less) in
humans exist in your economy?

Uves Uno UNot known

20) Does a report of epidemiological surveillance (5 years old or less) on
AMR in animals exist in your economy?

[OYes [ONo [INot known

120%

100% -

80%
" Not known
60% - ENo

40% - MYes

20%

0%
Humans Animals



19) ¢Are concrete actions taken with the results of surveillance reports
on AMR in humans?

[OYes [ONo [Not known

21) ¢ Are concrete actions taken with the results of surveillance reports
in animals?

[OYes [ONo [INot known

120%

100% |

80%

M Not known

60% - " No

0% - ®Yes

20% |

0% -
Humans Animals

It is necessary to address the problem of antimicrobial resistance
from a multisectoral perspective, integrating the vision the main areas
as human health, animal and food production, in order to address the
problem effectively.

22) Is there a mechanism, on a domestic level, which coordinates AMR
activities in your economy?

Not known
25%

Yes, only human
6%
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26) Does the domestic surveillance system for AMR receive any
funding?
63% Yes

Private/Public
10%

27) Does a management plan for the domestic surveillance system for
AMR exist in your economy?

[OYes [ONo [INot known

Not known
19%

28) Is the AMR management plan active? (for ex: were there any meetings
in the last year?

[OYes [INo [INot known

Not known
19%



29) Does the management plan include indicators and/or goals?

[JYes [JNo [JNot known

30) Is there a domestic report on AMR progress (updated in the last 5
years)?

[JYes [ONo [JNot known

Not known
31%

31) Is there an official Domestic Reference Laboratory (DRL) (or some
other key public laboratory performing some or all of the typical tasks of
DRL) for AB susceptibility testing?

[JYes [No [ONot known
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32) Does the NRL (or other key laboratory) participate in a program of
External Quality Assessment for antimicrobial susceptibility testing?

[OYes [ONo [Not known

Optimal use of antimicrobials is important to minimize the emergence
and spread of antimicrobial resistance and also prolongs the service life
of antimicrobials.

33) Does your legislation allow the sale of antimicrobials for human use
without a prescription?

[OYes [INo [Not known

34) Does your legislation allow the sale of antimicrobials for animal use
without a prescription?

[OYes [INo [Not known

120%
100%

80% -
© Not Known

60% ENo

40% o Ves

20% -

Human Use Animal Use



35) If your answer is negative, what mechanisms does the Domestic
Regulatory Authority use to implement the use of AB only with
prescription?

[ Sale with prescription (without stamp or retention)
[J Stamp on the prescription (so you can't use it again)
[ Prescription retention

[0 Central computerized system

[J No actions are taken

:l
I
:|
-

36) Have there been any public education campaigns on the correct use
of antimicrobials for human use in the last two years?

[JYes [ONo [JNot known

37) Have there been any public education campaigns on the correct use
of antimicrobials for animal use in the last two years?

[JYes [ONo [JNot known

120%

100%

80%

“ Not known

60% - " No

0% - W¥es

20%

0% -
Humans Animals



Workshop Report / APEC | ®

38) Is there any legislation to control the use of AB in animal husbandry?

[OYes [ONo [Not known

39) Are there standards for the monitoring of AMR in animal husbandry
environments?

OvYes ONo ONot known

Not known
19%

40) Does the Domestic Regulatory Authority uses any mechanism to
implement the requirements for the rational use of antimicrobials in the
field of animal husbandry?

OvYes ONo ONot known

Not known
19%



The need for antimicrobials can also be reduced with good control of
infections in humans and in the veterinary field.

41) Is there a domestic program of mandatory reporting of infectious
diseases in human patients?

[OYes [INo [INot known

42) If you previous answer is yes, are there specific measures to control
the AMR included in the mandatory reporting of infectious diseases in
human patients?

OYes OONo [Not known

Not known
31%
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43) What proportion of tertiary hospitals have control programs on AMR
of mandatory reporting of infectious diseases in human patients?

[1100%
[0>50%
[150%
[J<50%

[J 0%

[J Not known

100%
90%
80%
70%
60%
50%
40%

30%
20%
10% -
0% -

>50% Not known

Innovation in all areas for the development of new approaches, tools and
medicines are required to contain the emergence and spread of AMR.

44) Is there in the economy “research and development” (R & D) related
to AMR? If there is, please identify the area of R & D (i.e. epidemiological
studies, assessment of resistance mechanisms).

[JYes [OINo [INot known

Not known
19%




45) If your answer to the previous question is yes, which institutions carry
out the research?

[J Government 69% [JUniversity 63% [JPrivate 38% [JPublic/Private 19%

100%
90%
80%
70%

60%

50%

40%

30%

20%

m
0% T T T

Government University Private Public/Private

46) Prioritize 5 actions that you consider necessary to generate an
integrated AMR surveillance (humans, animals and food) plan on AMR in
your economy.

1. Strengthening policies and regulations for use of AB and control program

2. Coordinate among government departments that oversee human 67
health, animal health and food safety

3. Increased international and domestic public awareness of AMR and its

implications to help engagement in the issue

4. Increase funding
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APPENDIX 2 - Agenda

APEC Workshop Coordinated Research Initiative for the Implementation
of Antimicrobial Resistance Control Stratregies
28-30 Oct, 2015
Santiago, Chile
AGENDA

Oct 28, 2015 Awareness

Objective: Enhance awareness, skills and knowledge in the field of AMR
(focused on bacterial antimicrobial resistance), as a worldwide emerging
issue in public health.

8:30 - 9:00 Workshop Registration
Section N°1: Workshop Presentation

9:00 - 9:45 Official Inauguration of the workshop
Welcome speech
Claudio Ternecier, Undersecretary of Agriculture
Andres Culagovski, Head of APEC Department,
DIRECON
Michel Leporati, Executive Secretary, ACHIPIA
Santiago Urcelay, Dean FAVET

9:45 - 10:00 Presentation of the project objectives
Javiera Cornejo, FAVET

10:00 - 10:30 The Challenges and importance of Integrated AMR
Surveillance
Patrick McDermott, FDA

10:30 - 10:50 Coffee Break

Section N°2: The Antimicrobial Resistance
Challenge

11:00 - 11:30 Animal production role in antimicrobial
resistance, AGISAR initiative
Enrique Perez, OPS

11:30 - 12:.00 OIE Standards and actions related to
Antimicrobial Resistance
Martin Minassian, OIE



12:00 - 12:20

12:20 - 12:50

12:50 - 13:00

13:00 - 13:20

14:30 - 15:00

15:00 - 15:40

15:40 - 16:00

16:00 - 16:20

16:30 - 17:00

17:00 - 17:30

17:30 - 17:45

17:45 - 18.00

FAO “s role and vision on AMR
Deyanira Barrero, FAO

Codex approach to AMR
Rebecca Irwin, CIPARS

Questions

Lunch break

WHONET and the role of laboratory-based
surveillance of antimicrobial resistance at local,
domestic, and global levels

John Stelling, Harvard University

Antimicrobial Stewardship in veterinary medicine
Jaap Wagenaar, Utrecht University

Questions
Coffee break

Antimicrobial resistance in aquaculture
Peter Smith, University of Ireland

The path towards as integrated surveillance
program of AMR
Enrique Perez, OPS

Survey Results: Status of Integrated AMR
Surveillance
Lisette Lapierre, FAVET

Questions
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Oct 29, 2015 Where are we?

Objective: Strengthen technical competence of APEC economies”
representatives working in the areas related with AMR. This objective
will be addressed by the lectures given by the invited experts that

will participate in the workshop; these experts will provide APEC
economies” representatives with the tools to address this public
health problem in order to work towards harmonized and standardized
methodologies. Increase understanding of the control strategies of
emergence and spread of AMR that have been used by other economies
in the region and international organizations in order to improve
economies’ control measures and regulatory oversight of this hazard.

Session N°3: Surveillance and Monitoring Systems, Domestic and
International Guidelines

8:30 - 8:45 AMR Situation in Indonesia
Imron Suandy, Indonesia

8:45 - 9:00 Action plans on AMR with livestock in Thailand
Mintra Lukkana, Thailand

9:00 - 9:15 AMR Situation in Chile
Juan Carlos Hormazabal, ISP

9:15 - 9:45 The U.S Antimicrobial Resistance Monitoring
System (NARMS)
Patrick McDermott, FDA

9:45 - 10:15 Canadian Integrated Program for Antimicrobial
Resistance Surveillance (CIPARS)
Rebecca Irwin, CIPARS

10:15 - 10:45 Rational use of antimicrobials in Chile
Betty San Martin, FAVET

10:45 - 11:15 Coffee break

11:20 - 11:40 Colombian Integrated Program for Antimicrobial
Resistance Surveillance (COIPARS)
Pilar Donado, CORPOICA

11:40 - 12:00 Genetics and spread of antimicrobial resistance
Ricardo Castellanos Tang, Utrecht University



12:00 - 12:30

12:30 - 13:00
13:00 - 13:30
13:30 - 14:50
15:00 - 15:30
15:30 - 16:00
16:00 - 16:15
16:20 - 16:50
16:50 - 17:30
17:30 - 18:00
18:00 - 20:00

Global survey of AMR surveillance and external
quality assurance programs
John Stelling, Harvard University

Interventions to reduce antimicrobial usage
EFFORT: joining forces against antimicrobial
resistance

Jaap Wagenaar, Utrecht University

Questions

Lunch Break

Towards a risk analysis of antimicrobial use un
aquaculture

Peter Smith,University of Ireland

The use of whole genome sequencing for
surveillance of resistance in the food chain
Patrick McDermott, FDA

Coffee break

Australia”s Response to AMR and Food Safety
Steve Crossley, FSANZ

From farm to fork, and across international
borders: opportunities and barriers to effective
intervention against antimicrobial resistance
Morgan Scott, Texas A&M University

Questions

Workshop Reception for All Participants
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Oct 30, 2015 How to implement a program?

Objective: Build competency and capacity in AMR surveillance through
knowledge transfer between APEC economies with ongoing surveillance
programs and other developing APEC economies that do not have an
ongoing surveillance program on this subject.

Section N°4: Integrated surveillance programs and the challenges
for their succesful implementation

9:00 - 10:00

10:00 - 10:15
10:15 - 10:30
10:30 - 12:00
12:00 - 12:20
12:20 - 12:35
12:40 - 13:00
13:00 - 13:15

Tutorial: WHONET Use and What a good platform
system management must have?

John Stelling, Harvard University

Working Group Session: Explanation of work
methodology

Constanza Vergara, ACHIPIA

Coffee break

Working Group Session
Rebecca Irwin; Patrick McDermott; Enrique Pérez

Group Conclusion
Coffee break
Working Group Conclusion

Workshop Conclusions & Closure



APPENDIX 3 - Participants

APEC Workshop Coordinated Research Initiative for the

Implementation of Antimicrobial Resistance Control Strategies

28-30 Oct, 2015
Santiago, Chile

ROSTER OF PARTICIPANTS

APEC Delegates

Name

Juan Carlos Hormazabal

Institution

Public Health Institute (ISP)

Fernando Zambrano

Agriculture and Livestock Service (SAG)

Marcos Salinas

Agriculture and Livestock Service (SAG)

Alicia Gallardo

National Fisheries Service (SERNAPESCA)

Marcela Lara

National Fisheries Service (SERNAPESCA)

Fang Ying Zhejiang entry exit inspection and Quarantine
Bureau
Luo Jiyang Chinese Academy of Inspection and Quarantine

(CAIQ)

Puspita Lisdiyanti

Center for Biotechnology Research / Indonesian
Institute of Sciences

Imron Suandy

Directorate Veterinary Public Health and Post Har-
vest, Directorate General of Livestock and Animal
Health Services, Ministry of Agriculture

Susan Maphilindawati
Noor

Research Center for Veterinary Science

Zawiyah Sharif

Food Safety and Quality Division/ Ministry of
Health Malaysia

Jaime Oliva Rios

Federal Commission for the Protection against
Sanitary Risk (COFEPRIS)

Patricia del Carmen Conde
Moo

Federal Commission for the Protection against
Sanitary Risk (COFEPRIS)

Farrell Benjelix Magtoto

Agriculture & Quarentine Inspection AuthorityY
(NAQIA)

Elizabeth Nasing

Papua New Guinea University of Technology

Jose Carlos Silva

National Fisheries Health Agency, Ministry of
Production

Maria V. Abenes

Department of Agriculture-Bureau of Animal
Industry

Marissa M. Mojica

Food and Drug Administration
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Vernadette S. Sanidad

National Meat Inspection Service

Mitra Lukkana

National Bureau of Agricultural Commodity and
Food Standards, Ministry of Agricultural and
Cooperatives

Somnuk Temvuttiroj

Division of Animal Feed and Veterinary Products
Control, Department of Livestock Development,
Ministry of Agriculture and Cooperatives

Kwanhatai Thongpalad

National Bureau of Agricultural Commodity and
Food Standards, Ministry of Agriculture and Coope-
ratives

Dang Tuan Kiet

Testing Center 2 - STAMEQ

Le Thi Thuy Hang

Testing Center 1 - STAMEQ

Mai Van Tai

Observers

Alejandra Sarquis

Research Institute for Aquaculture No. 1

Interamerican Institute for Agriculture Coopera-
tion (11CA)

Claudio Miranda

North Catholic University, Chile

Magaly Toro

University of Chile, Chile

Maria Margarita Jara

Central University of Chile, Chile

Fernando Zalazar

Catholic University of Valparaiso, Chile

Oscar Gallardo

National Association of Pork Product Manufactu-
rers, Chile

Evelyn Gaete

University of Concepcion, Chile

Roberto del Aguila

Pan American Health Organization (PAHO)

Sandra Bravo

Austral University, Chile

Veronica Garcia

University of Santiago, Chile

Miguel Adasme

Association of Pork Producers (ASPROCER) and
Association of Poultry Producers (APA), Chile




APPENDIX 4 - Speakears

APEC Workshop Coordinated Research Initiative for the
Implementation of Antimicrobial Resistance Control Strategies v
28-30 Oct, 2015

Santiago, Chile

SPEAKERS

Dr Patrick F. McDermott

Dr. McDermott is Director of the Domestic Antimicrobial Resistance
Monitoring System (NARMS) for enteric bacteria at the U.S. Food &
Drug Administration (FDA). He is a Microbiologist by training, who has
conducted research on antibiotic resistance for over 20 years. He is
a member of the WHO Advisory Group on Integrated Surveillance of
Antimicrobial Resistance (AGISAR). He represents the FDA on the U.S.
government’s Interagency Task Force on Antimicrobial Resistance and
on the Transatlantic Task Force on Antimicrobial Resistance.

Dr Peter Smith

Based in the National University of Ireland, Galway Professor Smith
has worked for 30 years on the use of antibiotics in aquaculture and
has published over 80 papers on this topic. He has served as editor
of the disease section of the journal Aquaculture and as chairman
of the OIE ad hoc Committee on the Responsible use of Antibiotics
in Aquaculture. He is a member of the Aquaculture Working Group of
CSLI.

Dr Martin S. Minassian

Dr Martin Minassian graduated as a veterinarian in 1998 from the
University of Buenos Aires in Argentina; he specialized in Preventive
Medicine and Public Health. Since that same year he has worked
in the National Service of Agrifood Health and Quality (SENASA) as
a technical supervisor of the area of registry of veterinary drugs,
participating in the National Committee for residues of veterinary
drugs from the International Codex Alimentarius, and acts as a
coordinator of the National Special Codex group on Antimicrobial
Resistance.

Since 2003, he has acted as secretary of the Committee of the
Americas of Veterinary Drugs (CAMEVET), a group that is a regional
representation of the OIE in the Americas.
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Since 2010 he worked as technical assistant of the Regional
Representation of the OIE in the Americas, participating in the support
and assistance measures for the Member Economies to implement
OIE standards, and the improvement of the interaction between
the veterinary services, government authorities, international
organizations and the private sector.

He has acted as a speaker in various events, such as in the organization
and follow up work in seminars to improve the ability of veterinary
services.

At the same time he has developed teaching activities at the
University of Buenos Aires and union activities at the Professional
Council of Veterinarians, he has also taken part in the Directive
Commission of the Argentinian society of Veterinarians.

Dr John M. Stelling

Dr. Stelling, Co-Director of the WHO Collaborating Centre for
Surveillance of Antimicrobial Resistance and former WHO Medical
Officer, is developer of the WHONET software currently used to
support local and domestic surveillance collaborations involving
over 2,000 hospital, public health, food, and veterinary microbiology
laboratories in over 110 economies. A priority in his work has been the
translation of routinely available diagnostic laboratory information
into improved clinical-decision making, public health policy, and
laboratory infrastructure required for public health surveillance and
research.

After his time with the Peace Corps and an MPH in biostatistics and
epidemiology, Dr. Stelling began his work with WHONET during medical
school, which he has continued since that time. As a Medical Officer
with the World Health Organization Anti-Infective Drug Resistance
Surveillance and Containment Unit, he was a coordinator of the WHO
Global Strategy for Containment of Antimicrobial Resistance, and has
established close working relationships with Ministries of Health and
public health agencies around the world. Areas of expertise include
clinicaland molecular aspects of infectious diseases and antimicrobial
resistance, biostatistical methods, and software development.

Dr Jaap Wagenaar

Jaap Wagenaar is expert in the field of microbiological food safety
and zoonoses. He was trained as veterinarian and completed his
PhD study at Utrecht University and at the USDA-Domestic Animal
Diseases Center, Ames, IA, US. After obtaining his PhD degree he
was appointed as Head of the Bacteriology Department of the
Animal Health Service in Boxtel, the Netherlands. In 1996 he started



his research group at the Institute for Animal Science and Health
(currently CVD) in Lelystad, the Netherlands, on food safety and
in particular on Campylobacter. Starting in 2000, Jaap Wagenaar
became active in WHO-Global Foodborne Infections Network (WHO-
GFN, formerly WHO-GSS), a WHO food safety program. Within that
program he is member of the Steering Committee and he acts
frequently as trainer in international training courses. He is director
of the WHO Collaborating Center for Campylobacter and of the OIE-
reference laboratory for Campylobacteriosis.

To expand his network in Public Health, he was on sabbatical leave
(September 2004 - March 2006) seconded to WHO (Headquarters,
Geneva, Switzerland, and for the Tsunami-relief operations to WHO
Indonesia), the Centers for Disease Control and Prevention (Atlanta,
US) and the USDA Western Regional Research Center (Albany, Ca, US).
From 2006, Jaap Wagenaar is appointed as chair in Clinical Infectious
Diseases at the Faculty of Veterinary Medicine, Utrecht University. His
research group at the Vet School is focussing on Campylobacter and
antimicrobial resistance. He is currently coordinator of a large EU-
project on antimicrobial resistance (EFFORT). He is member of the
WHO-AGISAR-group (Advisory Group on Integrated Surveillance of
Antimicrobial Resistance) and member of the scientific panel of The
Netherlands Veterinary Medicines Authority (SDa).

His areas of expertise are: Zoonoses, Food Safety, Food Microbiology
in relation to Risk Assessment, Epidemiology of Bacterial Food
Borne Diseases, Public Health, and Clinical (Veterinary) Microbiology
including Antimicrobial Resistance.

Dr Rebecca Irwin

Dr Irwin received her Doctor of Veterinary Medicine degree in 1986,
and a Master of Science degree in Epidemiology in 1988 from the
Ontario Veterinary College, University of Guelph. Dr. Irwin has a long
career with the federal government in Canada in both agriculture
and health departments. Since 1998 Dr Irwin has worked intensively
on the antimicrobial resistance issue and was instrumental in the
founding and development of the Canadian Integrated Program for
Antimicrobial Resistance Surveillance (CIPARS). Dr. Irwin directs the
CIPARS Division, within the Centre for Food-Borne, Environmental,
and Zoonotic Infectious Diseases (CFEZID), Public Health Agency of
Canada. This Division operates the epidemiological aspects of AMR
and AMU collection and analysis along the food chain
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Dr Pilar Donado

Pilar Donado-Godoy is a Veterinarian from the National University
of Colombia with a Masters Degree in Veterinary Epidemiology from
the University of Guelph, Canada and a PhD in Epidemiology from
the University on California, Davis. Since 1997 she works at Corpoica
(Colombian Corporation of Agricultural Investigation), where in 1999
she was part of the creation of the “Quality and Safety of food of
animal origin” area in this Corporation. In 2007 she started working
in the implementation of the base line of antimicrobial resistance
in the poultry production chain, which was the starting point for
the formation of the Colombian Program for Integrated Control of
Antimicrobial Resistance (COIPARS). She is a member of the WHO
Advisory Group in Integrated Surveillance of Antimicrobial Resistance,
AGISAR since 2014.

Dr Betty San Martin

Dr San Martin is a Veterinarian from the Austral University of Chile;
she has a PhD in Veterinary Pharmacology from the Complutense
University, Spain. Among her projects is the formation of FARMAVET
laboratory. This is a certification lab for export products such as
salmon, pork, poultry and honey, it works closely with the state and
private companies, it is specialized in detecting residues of veterinary
drugs and chemical contaminants in different products of animal
origin, destined for export. Since 2011 it also has the Dioxin/Furan
and PCBs lab. Until 2011, Dr San Martin, was a world expert for JECFA
(Joint FAO/WHO Expert Committee on Food Additives). Currently she
is the Coordinator of the course of “Veterinary Pharmacology” at the
Faculty of Veterinary and Animal Sciences of the University of Chile,
and she is the Director of the Veterinary Laboratory of Pharmacology
of the Faculty of Veterinary and Animal Sciences.

Dr Morgan Scott

Dr Scott studied Veterinary Medicine at the University of
Saskatchewan, he did his PhD in Epidemiology at the University of
Guelph in 1998 and his Postdoc studies where in Public Health at the
University of Alberta, Canada in 1999. He currently is a Professor in
Epidemiology at Texas A&M University. Dr Scott studies antibiotic
resistance mechanisms among foodborne pathogens and theirrelation
with the use of antibiotics in food animals. This is a topic of increasing
concern, especially where limited field data have not previously
been available. In addition, Dr. Scott works to improve public health
and animal well-being and to sustain healthy ecosystems by using
risk analysis and epidemiologic studies to minimize the impacts of
infectious hazards. Dr. Scott works closely with the livestock industry
and serves as an advisor for the World Health Organization.



Mr. Stephen J. Crossley

Mr. Steve Crossley B.Sc., M.Sc,, is a biochemist by training and is the
manager of Scientific Strategy, International and Surveillance at
Australia’s domestic Food Regulator, Food Standards Australia New
Zealand (FSANZ). He has 28 years’ experience in food safety and risk
assessment and has extensive knowledge of Codex, food surveillance,
and food regulatory risk analysis. He has been an invited expert to
a number of Joint FAO/WHO Meetings and Expert Consultations and
has also worked for the FAO as the JECFA Joint Secretary. Prior to re-
joining FSANZ in 2010, Steve worked for three years in the United
Kingdom in two high profile roles: (i) leading the Scientific Evidence
and Analysis program of the UK government’s Food and Environment
Research Agency; and (ii) as Head of Food Safety and Nutrition (Europe)
of the US-based science consultancy Exponent.

Dr Enrique Perez-Gutiérrez

Senior Advisor Foodborne Diseases and Zoonosis, Department of
Communicable Diseases and Health Analysis, Pan American Health
Organization, World Health Organization (WHO) Washington DC, USA
Dr Perez received his DVM from the National University of Costa
Rica, a Master in Preventive Medicine from the Federal University
of Minas Gerais of Brazil, a Master in Veterinary Preventive
Medicine from the University of California in Davis and his PhD in
Epidemiology from the University of Utrecht in the Netherlands.
In 2001 Dr Perez joined the Pan-American Health Organization
(PAHO/WHO) responsible for providing technical cooperation
in the development of risk-based, sustainable integrated food
safety systems; promoting international coordination between
health and agriculture sectors; and promoting and carrying out
research in food safety and foodborne diseases. He is actively
involved in WHO-GFN network and PulseNet Latin America and
the Caribbean network. He is actively engaged in strengthening
economy capacity in surveillance of foodborne diseases, burden of
foodborne of diseases studies, risk assessment and antimicrobial
resistance projects along the Americas.

Dr Lisette Lapierre

Dr Lisette Lapierre, Veterinary, Ph.D. assistant professor at the
Faculty of Veterinary and Animal Sciences of the University of
Chile since 2011. Her Ph.D. thesis was about the characterization
of resistance strains of bacteria isolated from food-producing
animals. She currently researches the interaction between
humans, animals and the environment, bacterial foodborne
diseases and antimicrobial resistance. She has been the principal
researcher in 4 competitive research projects, including currently an
APEC Project Coordinated Research Initiative for the Implementation
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of Antimicrobial Resistance Control Strategies (SCSC-FSCF). She
has participated as co-researcher in 4 other projects. She has 11 ISl
publications.

Dr. Michel Leporati Néron

He is a DVM from the University of Chile, PhD in Food and
Environmental Resources from the Istituto Universitario Navale
di Napoli, Italy, and has more than 20 years of work experience
in the development of public policies for the production, research
and development promotion in the agricultural sector and food
industry.

He was Director of the School of Veterinary Medicine in Talca
campus of Universidad Santo Tomas, Executive Director of the
Plataforma de Innovacion en Alimentos (PIAL) (Innovation Platform
for Food) and Director of CERES-BCA services of biosecurity
and food quality. He was adviser of the Ministers of Agriculture
between 2006 and 2010; Vice president of the Board of Directors
of the Fundacion para la Innovacion Agraria (FIA) (Foundation for
Agricultural Innovation); Technical Secretary of the Chile: Potencia
Alimentaria Public/Private Council (Chile: Power Food) and the
Food Exporter Committee, among other activities.

He has developedresearches and has made publications, locally and
internationally, about the production, innovation and development
promotion of agriculture and food sector. He has advised projects
of international Cooperation through the Agencia de Cooperacion
de Chile (AGCI) (Chilean Cooperation International Agency) on the
development of micro-to medium agri-food enterprise.

Dr. Javiera Cornejo

She has participated in different research projects related to
antimicrobial resistance, residues and contaminants in food and
feed. From 2005 to 2011 she worked in FARMAVET Laboratory
at University of Chile, as Technical Manager responsible for the
implementation and validation of the analytical methodologies
and the implementation of the confirmatory dioxins laboratory.
Between 2011 and 2013, she worked in the Chilean Food Quality and
Safety Agency (ACHIPIA). During 2013 and 2014 she was in charge
of coordinating the technical activities in Chile for the project "APEC
FSCF PTIN Laboratory Competency Strengthening Initiative: Building
Comprehensive Laboratory Capacity”. Since August 2013, she holds
the position of Assistant Professor at the Faculty of Animal and
Veterinary Sciences, University of Chile, in the Food Safety Unit.
From there, she directs several research projects. Currently she
also is the Project Overseer of the APEC Project Coordinated



Research Initiative for the Implementation of Antimicrobial
Resistance Control Strategies (SCSC-FSCF).

Deyanira Barrero

Veterinarian, specialist in epidemiology.

She has experience working in the Veterinary Service of Colombia
as the Sub-manager of Livestock Protection and Regulation, and
as a member of the negotiating team in Colombian Sanitary and
Phytosanitary Measures (SPS) from 2005 to 2012. She is currently
responsible for issues of Animal Production and Health in the Food
and Agriculture Organization of the United Nations (FAO) Regional
Office for Latin America and the Caribbean.
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