
Welcome to the second EFFORT newsletter. The project has 
now been running for more than two years. In the last year we 
have been working on sampling in 9 countries among different 
animal species. We collected valuable samples and data which 
creates the backbone of our project. The laboratory work runs 
parallel to the fieldwork and the data will soon be available 
for further analysis. Meanwhile, the epidemiological work 
packages prepare starting off their analyses. So the coming 
year(s) is going to be very exciting as we are witnessing the 
first results of our efforts!
 
In this newsletter you can find a short summary of what has 
been done in each work package during the last year. We will 
also describe some of the plans for the next year. We hope 
that you will find it useful and we do encourage you to get in 
touch with any questions or comments you may have about 
what EFFORT is doing! Your comments and suggestions are 
always welcome – please email them to effort-office@eurtd.
com, join our LinkedIn group or follow us on Twitter.
 
Thanks for your interest in the EFFORT project!

Prof. Dr Jaap Wagenaar 
EFFORT project coordinator
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KEY ABBREVIATIONS

Join us at our scientific 
session at the 

IAFP European Symposium 
on Food Safety 2016,  

11-13 May in Athens, Greece.
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What’s New in EFFORT 
The EFFORT consortium had a face to face 
meeting on the 12-14th January 2016 in Paris 
where all workpackages were presented and 
discussed. The main aim of EFFORT (Ecology 
from Farm to Fork Of microbial drug Resistance 
and Transmission) is to establish a research 
programme to study the complex ecology 
of antimicrobial resistance and the complex 
interactions between bacterial communities, 
commensals and pathogens in animals, the 
food chain and the environment which reaches 
beyond previously conducted (international) 
research projects.

A scientific session  on ‘Antimicrobial Resistance 
in the Food Chain – A tripartite opinion 
session with speakers from the food industry, 
government and academics’ will be held at IAFP 
European Symposium on Food Safety 2016, 
on Thursday 12th May in Athens, Greece. The 
purpose of the session is to give an overview 
of the problem of antimicrobial resistance in 
the food chain. The session will feature one 
speaker from the food industry, one from the 
WHO and Prof. Bruno Gonzalez-Zorn, leader of 
WP3, will present on EFFORT’s deliverables on 
Biophysical parameters affecting gene transfer 
in food chain. Prof. Wagenaar already introduced 
EFFORT at the IAFP European Symposium on 
Food Safety 2015 in Cardiff, UK.

Work Package 1 
Integrated evidence base for the 
food chain

A sampling protocol has been developed that 
aims to standardise sample and data collection 
along diverse food chains in different countries. 
Most of the sampling data is already available 
and a database with all the sampling data is 
now under development. This database will 
facilitate further analysis and comparison across 
food systems (phenotypic resistance data, 
antimicrobial consumption data and relevant 
meta-data) during the rest of the project. 

The DNA extraction protocol is finished 
and under consideration to be used in 
WP2 and WP3 for further microbiological 
analysis, including metagenomic analysis 
and identification and characterization of 
mobile genetic elements and resistance 
determinants, as well as their transfer 
properties. 

Antimicrobial resistance in indicator 
organisms are expected to be quantified in 
March 2016 and at the same time antibiotic 
usage data will be collected and farm 
characteristics will be identified. 

EFFORT AT A GLANCE
Total Budget: € 9,000,000
Consortium: 20 partners
Countries: 10
Duration: 1 Dec 2013 – 30 Nov 2018
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Work Package 3
Ecology and transfer of resistance mechanisms 

The first deliverable has been submitted in the form of a review on ‘Biophysical parameters 
affecting gene transfer in food chain’. The main aim of this is to catalogue the conditions to 
which the bacteria are subjected. The most relevant for the food industry will be selected and 
set up in the laboratories participating in WP3 of the project. Conditions that are currently under 
investigation by the food industry were included in order to establish their potential effect on gene 
transfer and selection pressure. Four PhD theses are being written on ‘Ecology of antimicrobial 
resistance plasmids and their bacterial host’, ‘How plasmid cohabitation is possible in a free 
antibiotic environment?’, ‘Adaptation of plasmids to new bacterial hosts‘, and on ‘Validation of 
intervention strategies on transfer of ABR in the food chain’.

Work Package 4 
Epidemiological analysis of antimicrobial resistance patterns in humans and the 
environment

The main aim of WP4 is to create a database which contains all data regarding human and 
environmental resistance patterns as well as farm meta-data, to describe antimicrobial resistance 
patterns in environmental samples, and to analyse relations with determinants at the farm level 
in order to quantify transmission through the environment to humans through different potential 
routes. Gene proportion profiles by country, animal species, different reservoirs (humans, 
animals, environment) and principal component analysis (gene patterns by country, animal 
species, different (related) reservoirs (humans, animals, environment) have been performed and 
complementary outcomes will be discussed.

Work Package 2 
Molecular approaches for determining the molecular ecology and epidemiology 
of antimicrobial resistance genes

A pilot study on meta-genomic analysis sampling has been finalised and will provide a 
complete quantitative determination of all known antimicrobial resistance genes present in 
a sample. An online analytic pipeline for quantification of all known antimicrobial resistance 
genes in meta-genomic samples has been established. The pipeline is used to analyse the 
sequencing results as they arrive; once we have the per sample results, we will start looking 
for various associations. In  addition, WP2 organized a workshop in November 2015 that aimed 
that aimed to understand, interpret and get a future perspective on metagenomics analysis.
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Work Package 5 
Relationship between farming practices, 
antimicrobial usage, animal health and 
resistance
A series of questionnaires have been developed, 
along with sampling protocols, to standardise data 
collection for the descriptive study. Last year, farms 
were visited for data collection and analysis will start 
as soon as all data become available.  

WP5 is developing a framework for future 
surveillance approaches, the data collection for 
this has been completed and a publication draft is 
ready for circulation among data collectors with a 
tentative title of ‘AMR and AMU animal monitoring 
policies in Europe: where are we?’

Work Package 7 
Quantification of exposure to antimicrobial 
resistance through different transmission 
routes from animals to humans

Over the past year, WP7 has made it a priority to 
increase knowledge about data and models that 
are crucial to the work of the comparative exposure 
assessment. DTU spent one month at Madrid 
Complutense University (WP3), where insight into 
the mechanisms of horizontal gene transfer of AMR 
determinants, fitness cost and in vitro estimation of 
transfer rates was gained.  

DTU has been highly engaged in the selection of farms, 
and sampling and interviewing activities in Denmark, both 
for pigs and broilers. Together with a partner organisation, 
Intomics (WP2), DTU has worked to understand the analytic 
pipeline for quantification of antimicrobial resistance genes 
in meta-genomic samples and to identify possible sources of 
uncertainty that may need to be considered in the exposure 
assessment model. 

For the coming year, WP7 will continue to focus on the origin 
and structure of data. WP7 partners are currently discussing 
a working plan for a literature review on exposure pathways 
for the different AMR transmission routes and different 
modes of transmission within a route (oral, airborne, etc). In 
collaboration with WP2, WP7 will work on the identification of 
AMR determinants, and their combination with plasmids, with 
epidemiological relevance and applicability in the comparative 
exposure assessment and the occupational source-attribution.

EFFORT (Ecology from Farm to Fork Of microbial drug Resistance and Transmission) is supported by the 
European Commission under the Food, Agriculture and Fisheries, and Biotechnologies theme of the 7th Framework 
Programme for Research and Technological Development (Grant Agreement no 613754).

Work Package 6
Intervention studies aiming at 
reducing antimicrobial usage 
and resistance in pig and poultry 
production

Supports for audit and decision-
making tools in poultry and pig farms 
were established in collaboration with 
veterinarians involved. With their help and 
the assistance of WP8 questionnaires and 
other documents have been developed 
to follow the effects of the actions 
implemented to reduce antimicrobial use. 

For poultry, studies have featured a 
multiple before/after control intervention 
design and have been tested in 20 control 
and 20 intervention farms in various 
countries (Belgium, France, Spain). For 
pigs, a stepped–wedge design was used 
in 40 farms in various countries (Denmark, 
France, The Netherlands). 

During the summer, some trials were 
conducted in the Netherlands and 
Belgium and farm recruitment is ongoing. 
The ADS (assessment decision) tool and 
all protocols have been delivered. At the 
moment, in the Netherlands an ADS tool 
for pig farms is being developed based 
on informatics support.
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Work Package 8 
Economic impact analysis

A conceptual approach for economic 
analysis of various aspects of anti-
microbial resistance has been elaborate.

Based on this approach, two sets of 
quantitative analysis models are currently 
being developed.

The first is focused on all kinds of on-farm 
decisions regarding use and impact of 
anti-microbials, and alternatives for these. 
These models will be used for in-depth 
economic analysis, as well as analysis 
of data that will become available from 
other workpackages.

The second is focused on the economic 
analysis of various measures and factors 
that influence microbial development and 
counteracting measures in subsequent 
stages down-stream the production 
chain, i.e. slaughterhouse, processing and 
retail.

Both sets of models will be available for 
use and analysis in spring 2016.

Work Package 9
Project dissemination and 
training

A first online meeting of the so-called 
“stakeholders panel” happened on July 9, 2015. 
This was an opportunity for the project coordinator 
to present (and receive feedback on) the work 
planned to be developed in the upcoming years, 
to a group of different individuals that represent 
international organizations like the EC, IFAH-
Europe or EMA. 

With similar goals, the first (online) edition of 
the “EFFORT Policy Round Tables” was held, 
split across three different dates (Sept. 8, 2014; 
Sept. 16, 2014 and April 23, 2015), hosting guest 
with different backgrounds such as policy, social 
responsible entrepreneurship and no commercial 
interest.  

Regular posts have been done on the project 
LinkedIn and Twitter accounts, that you are 
cordially invited to join.  A roll-up will be presented 
at several future meetings and conferences. If 
you are interested in our dissemination activites, 
please do not hesitate to pay us a visit and for 
more information you can contact Dr Jorge Pinto 
Ferreira, at jorge.pinto-ferreira@safoso.ch. 
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PROJECT PARTNERS

The EFFORT consortium is made up of 20 partners from 10 different European countries (see 
map below): Belgium, Bulgaria, Denmark, France, Germany, Italy, the Netherlands, Poland, Spain 
and Switzerland. The work packages are led by key European experts with extensive research 
experience in the fields of veterinary medicine and agricultural sciences and in the specific fields 
of antimicrobial use and resistance. They are well qualified and have published an abundance 
of articles about the micro- and macro-epidemiology of antimicrobial resistance and related 
issue in peer reviewed journals. The participants have been and currently are heavily involved 
in European and global political and scientific initiatives aiming at surveillance and control of 
antimicrobial resistance based on ecological and epidemiological scientific knowledge.

EFFORT (Ecology from Farm to Fork Of microbial drug Resistance and Transmission) is supported by the 
European Commission under the Food, Agriculture and Fisheries, and Biotechnologies theme of the 7th Framework 
Programme for Research and Technological Development (Grant Agreement no 613754).

CONTACT DETAILS

Coordinator: Prof. Dr Jaap Wagenaar

Organisation: Utrecht University

E-mail: effort-office@eurtd.com

Website: www.effort-against-amr.eu

Scientific Officer: Mr Luis Vivas-Alegre

Organisation: European Commission, 

DG Research and Innovation, 

Unit F3: Agri-Food Chain


