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Importance of the food animal
reservoir for human health

« Different estimates ranging from

— Almost zero (AHI and IFAH)

— 1,518 extra deaths and an associated increase of
67,236 days of hospital admissions in Europe as a
result of cephalosporin use in chickens alone
(Collignon et al. 2013)
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Denmark’s actions to stop using antibiotics as growth promoters (AGP) in B Growth promotion
livestock has reduced antibiotic consumption but not pig production.
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Prevalence of ceftiofur resistance, %
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Emerg Infect Dis.

Quarter and year

retail chicken Escherichia coli, and retail chicken and human clinical Salmonella enterica serovar Heidelberg
isolates during 2003-2008 in Québec, Canada.

Figure 2. Occurrence (%) of ESBL-producing Escherichia coli and genes in meat'* ™, Denmark
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The Danish broiler production
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Usage in one country can affect resistance in another count

Why is it so difficult?

* Very few examples of antimicrobial agents
exclusicvely used for animals

* Some human monitoring, but limited animal

* Need for comparable longitudinal surveillance
data of all potential reserrovirs




wild animal cases , . First-line drug
Transmission Second line drug

domestic animal cases |
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Last line drug

A .l

'Ciea;ance —
Di o » Most focus on the last line
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dlinician drugs in critical ill patients

Reporting to Health
care system

AMR epidemiology has many
steps

There should also be many

solutions/data
Carrying Infectious disease

Where should we focus our
efforts?
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Once AMR after emergence in livestock has
transmitted to and established itself in humans,
there is little effect of removing AMR in livestock
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What the world needs

* Real-time data on occurences of all infectious agents everywhere
— Geography, reservoir and pathogen independent
— Observe trends and to rapidly compare between data
— Transfer of information to those who need to:
* Take public health respose
* Develop tests and treatments
* Take clinical decisions

* Issuesto solve
— Data from global sources
— Data from non-clinical reservoirs
— Rapid global sharing of data
— Analysing (BIG & COMPLEX) data in context




Next Generation Sequencing (NGS)
Advantages

DNA/RNA are common across pathogens, therefore, methods to
analyse genomes are potentially universal

* NGS provides a universal language

NGS capacity is developing fast, and costs are becoming
competitive

» Less equipped labs may leapfrog

Traditional science

the world

Major delays in sharing of knowledge
Limited value for LMIC




Metagenomics —
One technology that takes all

Metagenomics is defined as the sequencing-

based analysis of genomes contained within an

environmental sample




Global sewage surveillance - 2016
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79 cities — 63 countries
1.500 Gb, large diversity + 30 million genes
Clear separation into:

Asia, Africa, Middle east, South Am.
Europe, North Am., Oceania




Resistome Bacteriome
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PCoA plot of the resistome and bacteriome of all samples (Christian Brinch)




Aminoglycoside

A.C.2 (11.0% explained variation)
P.C. 2 [16.0% explained variation]

The different classes
separate the world
in different ways
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Download of all available metagenomic data |

116,762 runs from 75,932 samples from 780
projects

150 Terabytes
- Download time 1 month

Mapped to all known ARGs s -“":‘ =T =
- 2 months on a 40,000 core HPC - . .

Lack of reservoir data
Un-equal distribution
Only few years

Most livestock actually from Denmark

H-M. Martiny
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mcr-gene variants
from the World

Clear geographical
differences in
variants

Still lack of data &>
from reservoirs and >
over time

Conclusions

* We need comparable longitundinal global data to identify
and quantify the transmission of antimicorbial resistance

* NGs and metagenomics arre creating a common language

* Butif reservoirs are not sampled and analysed it makes
little sense

* Please send more (standardised) data




Guiding principles:

Our vision: one system servesf;.‘ail&_@ =

Cross seclor, cross domain, open source (not commercial)
Interaction with the rest of the world (all inclusive)
Data for action (actionable outputs)

Central repository (tools to the data) (ENA, DDJ,NCBI)
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