
Food safety

Better Training for Safer Food
Initiative

RELEVANCE OF AMR TO THE 
ENVIRONMENT AND RELATED 

REGULATORS BTSF
This presentation is delivered under contract with the Consumers, Health,
Agriculture and Food Executive Agency CHAFEA

(http://ec.europa.eu/chafea). The content of this presentation is the sole
responsibility of AENOR and can in no way be taken to reflect the views of
CHAFEA or any other body of the European Union. CHAFEA or any other body
of the European Union will not be responsible under any circumstances for the
contents of communication items prepared by the contractor.

Antimicrobial Resistance One Health approach

Malaga, Spain – 25-28 November 2019



Food safety

Relevance of AMR to the 
Environment and 

significance to 
environmental regulators
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A natural phenomenon but amplified by the environment.

Not a new phenomenon.

Inappropriate or over use in human and veterinary medicine.

Poor hygiene and infection prevention measures in hospitals and farms.

Transmission of resistant bacteria from animals to humans via the food
chain or direct contact.

Environmental spread caused by contaminated food and water systems
and international trade and travel.

What is AMR?
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Directive 2001/82/EC – Community code relating to veterinary
medicinal products – amended by Directive 2004/28/EC

Directive 2001/83/EC – Community code relating to medicinal
products for human use – amended by Directive 2004/27/EC

• Environmental risk assessments (ERA) to be conducted;

• Member States to ensure that appropriate collection systems are in
place for unused medicinal products;

• The summary of product characteristics has to include special precautions
for disposal of a used medicinal product or derived waste materials, if
appropriate.

"Core" Medicinal Product Legislation
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Study on the environmental risks of medicinal 
products
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The BIO IS study;

Global study: scale of the problem,
causes, legislative and non-legislative
options;

Contracted by DG SANTE;

Approach: whole life cycle of
pharmaceuticals (Human & Veterinary
medicines);

Gather scientific evidence to inform
policy decisions;

Published in June 2014;

Stakeholder workshop held in Sept 2014
to discuss options.
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Outline of the BIO IS study

How do medicinal products enter the environment?

Which molecules are found in the environment and how do they
behave?

Environmental hazards

Human exposure through the environment and possible impacts

Factors of influence

Possible solutions
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Risk mitigation is an essential part of the evaluation of antimicrobials.

• Risk mitigation can be used to restrict the risk associated with a product to an
acceptable level or even to completely remove such a risk.

• It is clear that further research is needed in order to estimate exposures and
risks associated with environmental pathways of antibiotic resistance.

• Nonetheless, certain management options might contribute to the reduction
of these risks, acting synergistically with existing policies and goals.

However, there is no current provision for assessing the risk of AMR in the
environment (e.g. emergence / increase / spread) due to the use of
antimicrobials

EU legislation
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Better addressing the role of the environment;

Adopt a strategic approach to pharmaceuticals in the environment;

Maximise the use of data from existing monitoring; e.g. Watch list
monitoring under the Water Framework Directive, to improve knowledge
of the occurrence and spread of antimicrobials in the environment,
including by using the Information Platform for Chemical Monitoring
(IPCheM) to access relevant monitoring data;

Reinforce the role of the Scientific Committee on Health and
Environmental Risks (SCHER) in providing the expertise on environment
related AMR issues.

One Health Approaches Proposals (& Road Map)
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The Commission will:

Support research into knowledge gaps on the release of resistant microorganisms
and antimicrobials into the environment and their spread;

Explore risk assessment methodologies with the support of scientific agencies and
bodies and use them to evaluate the risk to human and animal health from the
presence of antimicrobials in the environment;

Support research into and the development of new tools for monitoring
antimicrobials and microorganisms resistant against antimicrobials in the
environment;

Support the development of technologies that enable efficient and rapid degradation
of antimicrobials in waste water and the environment to reduce the spread of AMR.

Closing the gaps on AMR
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AMR Alliance First Industry Report
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Joint Programming Initiative on Antimicrobial 
Resistance

24 EU and 6 non-EU members.

Aligns collaboration and coordination of research programmes and designs a future research strategy on AMR
areas that can benefit from joint efforts across Europe. Those research priorities to be addressed over the
next ten years through EU-wide investments and activities are outlined in the JPIAMR Strategic Research
Agenda (SRA), launched in Brussels on April 3rd, 2014.

Priorities identified through a series of Scientific Advisory Board workshops and Stakeholder Consultations.

The mission for JPIAMR for the years 2020-2025 is stated as: “To join forces across nations by leading the
alignment, coordination, and support to Antimicrobial Resistance One Health collaborative research and
global policy activities”. Working to address gaps in knowledge on AMR in the environment.

The overarching major goals are:

• To align national and international research programmes.

• To support and coordinate transformative research.

• To support and coordinate the JPIAMR Virtual Research Institute.

• To promote innovation and translation of research results.

• To bridge the gap between research and policy.
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Lack of understanding of 
transmission pathways
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Three major pathways for resistance-driving antimicrobials into the 
environment

1. Municipal and industrial wastewater;

2. Land spreading of animal manure and sewage sludge, and;

3. Aquaculture



Food safety

Lets look at some example 
pathways

Examples taken from recent research
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Drivers outside EU; a comparison

Effluent from pharmaceuticals manufacturers contains extremely high 
levels of drugs including antibiotics; for example in India;

44 kg ciprofloxacin in one day in the effluent

e.g. In Sweden daily consumption is 9 kg total

1g/kg in river sediment
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11 BILLION LITRES WASTE WATER 
DISCHARGED per day in UK alone
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Thames at Wheatley
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Environmental antibiotic concentrations

21



Food safety

22



Food safety

Integron prevalence upstream and downstream 
of a large WWTP
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Mitigation costs?

• Reduction of antibiotics to below the levels of 
PNECs 

• Estimated cost for UK WWTPs alone £40Bn

• Excluding energy costs
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Indicators of AMR transmission in animals in 
coastal environments
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Heavy metals drive AMR development
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Findings of the Danish study:

Pig manure harbours a highly diverse antibiotic resistome that should be
managed properly.

Metals such as Cu and Zn may comprise stronger selective agents for
antibiotic resistance than antibiotics at environmentally relevant soil
concentrations.

Metal-induced co-selection is probably a common phenomenon, but co-
selection processes are hypothesized to become even more important in
the future.

Soil bacterial resistome dynamics is extremely complex and is affected
by many interacting factors: concentrations of selecting agents (metals,
antibiotics etc.), manure, and time.

Conjugal plasmid transfer is a powerful vehicle for bacterial evolution
and can be modulated by metal stress.
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Environmental sources?
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• “During this cohort study, over 90% 
of the calves without any previous 
exposure to prophylactic or 
therapeutic antibiotics were 
colonised by CRB during the first 
year of life. Even though the exact 
origins of the genes responsible for 
antibiotic resistance found on this 
farm remain uncertain, the fact that 
these cattle have never been given 
antibiotics, nor has cefotaxime ever 
been used in animal husbandry, 
suggests that these genes were 
acquired in the environment.”
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Summary - Antimicrobial Resistance (AMR) (I)

The Commission's 2011 Action Plan against AMR contained 12 actions for
implementation by EU Member States

The Commission published a Road Map with the operational objectives and
the deadlines of the 12 Actions of the Action Plan.

The Roadmap includes the development of the strategic approach to
pollution of water by pharmaceutical substance.

The Roadmap for the new Action Plan against AMR addresses, inter alia,
the need for additional information on the presence of antibiotics in the
environment, their potentially harmful levels and possible contribution to
the development and maintenance of AMR.
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Antimicrobial Resistance (AMR) (II)

The Commission carried out an external evaluation of the AMR action plan,
which informed the building of the new EU Action Plan with further policy
developments and the need to expand and strengthen environmental
action.

The Commission continues working closely with EMA and the AMR network
on strategic objectives in combatting AMR.
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Possible solutions are extremely diverse (I)

Some examples:

• Improve knowledge by collection of data

• Creation of database with existing environmental studies

• Review of ERA guidelines

• Prioritisation of substances

• Inclusion of ERA in risk-benefit analysis of medicines for human
use

• Monograph system
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Possible solutions are extremely diverse (II)

More examples:

• Control of emissions by production sites, hospitals

• Inclusion in GMP

• Improvement of waste water treatment

• Increased collection of unused medicinal products

• Inclusion in pharmacovigilance – Eco-pharmacovigilance
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Why legislation is important for AMR

Legislations serves to;

Clarify roles and responsibilities (public/ private)

Prohibit bad practices and foster good practices

Provide agreed definitions that clarify interpretation – control, preventive
use etc.

Introduce regulatory mechanisms (licenses, permits, requirements)

Introduce enforcement actions (sanctions)
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Key knowledge Gaps

To be addressed in next section
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