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INTRODUCTION

The extensive use of antimicrobials in human and veterinary medicine in recent years has accelerated the emergence and 
spread of resistant microorganisms. This situation has been worsened by the lack of investment in developing new effective 
antibiotics. The severity of the consequences is clear to see: it is estimated that each year, drug-resistant infections result in at 
least 25 000 patient deaths and cost the EU EUR 1,5 billion in healthcare costs and through loss of productivity (1).

(1) ECDC/EMEA  Joint  Technical  Report.  The  bacterial  challenge:  time  to  react.  Available  at  http://www.ema.europa.eu/docs/en_GB/
document_library/Report/2009/11/WC500008770.pdf
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Antimicrobial resistance (AMR) is therefore a priority for the Commission. In November 2011, it launched a five-year 
action plan designed to address the growing risks posed by AMR (1). The action plan is based on a holistic approach, in 
line with the ‘One Health’ perspective. It involves participation from all sectors and covers all aspects of AMR. The main 
aims of the plan are to strengthen the prevention and control of AMR across the human, veterinary and food sectors 
and to secure the availability and prolong the effectiveness of antimicrobial agents. The action plan covers seven areas 
and sets out twelve specific actions to be taken in the human and/or veterinary fields.

The action plan emphasises the importance of international cooperation in tackling AMR, given the global nature of the 
problem. The EU is supporting and actively collaborating with international organisations such as the World Health 
Organisation, the World Organisation for Animal Health, the Food and Agriculture Organisation and the Codex Alimen
tarius Commission, in order to ensure the development and implementation of global strategies and measures designed 
to restrict the development and spread of AMR. Controlling AMR is an issue that needs to be addressed at international 
level, in order to minimise its consequences and development, and should be compatible with international agreements, 
such as those of the World Trade Organisation.

The appropriate use of antimicrobials in both human and veterinary medicine is one of the main EU policy areas rele
vant to tackling AMR. This document is designed to provide Member States with practical guidelines for the prudent 
use (2) of antimicrobials in veterinary medicine, in accordance with Action 3 of the action plan.

These guidelines address principles of prudent use and set out measures to be considered by Member States when devel
oping and implementing national strategies to combat AMR. In order to make these guidelines as practical as possible, 
a separate Staff Working Document (3) provides a number of practical examples of approaches used in various Member 
States for implementing each of the principles. These examples are provided as an illustration of possible measures that 
could be taken and should not be interpreted as an attempt to impose any particular approach at EU level.

These guidelines are without prejudice to provisions contained in national or EU law and are not binding on Member 
States or other parties. They form one part of the Commission's overall strategy on AMR, as set out in the action plan 
referred to above, and are complemented by other actions such as the re-assessment of marketing authorisations for 
antimicrobials, the strengthening and the harmonisation of surveillance systems and research activities.

There are a number of provisions relating to the use of antimicrobials for tackling the development of AMR, set out in 
the EU legislation and therefore binding across the EU. Some of these provisions are currently being revised, for exam
ple the legislation on veterinary medicinal products and medicated feed, as well as other legislative proposals (4). These 
guidelines will be modified if contradictions with EU legislation arise in the future. The existence of these guidelines will 
not prevent the Commission from putting forward legally binding requirements if these are considered more 
appropriate.

(1) Communication from the Commission to the European Parliament and the Council. Action plan against the rising threats from Antimicrobial 
Resistance. COM(2011) 748.

(2) Alternative terms such as ‘appropriate’, ‘judicious’ or ‘responsible’ may be used by other organisations or in other documents. In many 
cases, the terms are exchangeable.

(3) http://ec.europa.eu/food/food/biosafety/antimicrobial_resistance/index_en.htm
(4) On  10  September  2014,  the  Commission  adopted  the  proposals  for  new  regulations  on  veterinary  medicinal 

products  (http://ec.europa.eu/health/veterinary-use/rev_frame_index_en.htm)  and  medicated  feed  (http://ec.europa.eu/food/food/
animalnutrition/labelling/medicated_feed_en.htm). The proposals, which implement Action 2 of the EU action plan, contain specific 
provisions on antimicrobials. The proposal on veterinary medicinal products includes provisions on the following: a definition of anti
microbial resistance, a system to collect data on the sale and use of antimicrobials, marketing authorisation based on careful scientific 
benefit-risk assessment, special conditions for the retail of antimicrobials by veterinarians, post-authorisation requirements for antimi
crobials, prescription for all antimicrobials, clear restrictions on off-label use (the use of a medicine outside the terms of the marketing 
authorisation), prohibition of use for growth promotion, stricter rules for advertising, incentives for development of new antimicrobials 
(extended protections of technical documentation) and a legal tool for preserving antimicrobials for human use only. The proposal on 
medicated feed prohibits the preventive use of antimicrobials through medicated feed. Both proposals have been introduced under the 
ordinary legislative procedure and discussions in the Council and the European Parliament have already started.
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The guidelines should be used in conjunction with existing guidance documents provided by national authorities or 
stakeholder organisations, and other international standards and guidelines developed by the World Organisation for 
Animal Health (1), the World Health Organisation (2) and the Codex Alimentarius Commission (3). National guidelines are 
likely to be more detailed and adapted to national regulations, local circumstances, animal health status, disease control 
programmes and farming or veterinary systems and practices.

1. SCOPE AND PURPOSE

These Commission guidelines relate to the prudent use of antimicrobials in animals, and, in particular, how prudent 
usage can contribute to containing the development of AMR. They should be applied in parallel to Council Recommen
dation 2002/77/EC of 15 November 2001 on the prudent use of antimicrobial agents in human medicine (4), thus 
ensuring a holistic approach to the fight against AMR. They reflect the initiatives recommended in the Council conclusions 
on the impact of antimicrobial resistance in the human health sector and in the veterinary sector — a ‘One Health’ perspective, 
adopted on 22 June 2012, in the Report on the Microbial Challenge — Rising threats from Antimicrobial Resistance, adopted 
by the European Parliament on 10 December 2012 and in the Resolution on Safer healthcare in Europe: improving patient 
safety and fighting antimicrobial resistance adopted by the European Parliament on 19 May 2015.

Antimicrobial agents have been defined by Codex Alimentarius in its Guidelines for risk analysis of foodborne antimicrobial 
resistance (5) and in the Terrestrial animal health code (6) published by the World Organisation for Animal Health. In these 
guidelines, the term ‘antimicrobial’ has been used generically to encompass antibiotics and antibacterial agents, but 
excludes antivirals and antiparasitics. This is consistent with the wording used by the European Food Safety Authority, 
the European Centre for Disease Prevention and Control, the European Medicines Agency and the Scientific Committee 
on Emerging and Newly Identified Health Risks in the Joint Opinion on antimicrobial resistance (AMR) focused on zoonotic 
infections (7). The use of additional substances in limiting the growth of microorganisms for purposes other than veteri
nary medicine, such as for plant health, or as biocides including disinfectants, has been excluded from the scope of these 
guidelines.

The residues of antimicrobials in food of animal origin and the compliance with maximum residue limits and with
drawal periods are also excluded from the scope of these guidelines, as the requirements of the EU legislation on this 
field are aimed at ensuring food safety (8).

The purpose of these guidelines is to provide practical guidance for Member States on the development and implemen
tation of strategies to promote the prudent use of antimicrobials, especially antibiotics, in veterinary medicine, in 
accordance with Action 3 of the Commission's action plan. These measures may also contribute to and complement the 
control of AMR in human medicine.

These guidelines are addressed to Member States. Some chapters or specific measures are addressed to other relevant 
parties, including industry, farmers, veterinarians, associations and academia.

(1) Chapter  6.9  of  the  World  Organisation  for  Animal  Health  Terrestrial  Animal  Health  Code  (http://www.oie.int/
index.php?id=169&L=0&htmfile=chapitre_1.6.9.htm) and Chapter 6.3 of the World Organisation for Animal Health Aquatic Animal 
Health Code (http://www.oie.int/index.php?id=171&L=0&htmfile=chapitre_1.6.3.htm).

(2) http://www.euro.who.int/__data/assets/pdf_file/0005/136454/e94889.pdf
(3) CAC/GL 77-2011 (http://www.codexalimentarius.org/standards/list-of-standards/).
(4) OJ L 34, 5.2.2002, p. 13.
(5) ‘Antimicrobial agents: any substance of natural, semi-synthetic, or synthetic origin that at in vivo  concentrations kills or inhibits the 

growth of microorganisms by interacting with a specific target.’ Guidelines for risk analysis of foodborne antimicrobial resistance (CAC/GL 
77-2011).

(6) ‘Antimicrobial agent means a naturally occurring, semi-synthetic or synthetic substance that at in vivo concentrations exhibits antimi
crobial activity (kill or inhibit the growth of microorganisms). Anthelmintics and substances classed as disinfectants or antiseptics are 
excluded from this definition.’ Terrestrial animal health code.
http://web.oie.int/eng/normes/mcode/en_glossaire.htm#terme_antibiotique

(7) An active substance of synthetic or natural origin which destroys bacteria, suppresses their growth or their ability to reproduce in ani
mals or humans, excluding antivirals and antiparasites http://www.efsa.europa.eu/en/efsajournal/pub/1372.htm

(8) In order to ensure food safety, food of animal origin must not contain residues of antimicrobials exceeding the maximum residue limits 
as established by Regulation (EC) No 470/2009 of the European Parliament and of the Council of 6 May 2009 laying down Community 
procedures for the establishment of residue limits of pharmacologically active substances in foodstuffs of animal origin (OJ L 152, 
16.6.2009, p. 11). An adequate withdrawal period therefore needs to be applied after the antimicrobial is administered to food-produc
ing animals to ensure that the concentration of the residues remaining in edible tissues and animal products is below established maxi
mum residue limits.
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2. REGULATORY FRAMEWORK

The use of antimicrobials in animals must conform to EU and national rules. In particular, antimicrobials must be used 
as specified in the authorised product information (Summary of Product Characteristics (SPC), package leaflet and label
ling). The SPC lists the approved indications for use of a veterinary medicinal product, as developed during the risk 
assessment process. In accordance with Article 14 of Directive 2001/82/EC (1) and Article 31 of Regulation (EC) 
No 726/2004 (2), any application for a marketing authorisation must be accompanied by the SPC which is proposed by 
the applicant, and assessed and, if necessary, amended by the competent authority or the Commission (centralised 
procedure).

For veterinary medicinal products that have been on the market for many years, new knowledge may emerge requiring 
amendments to be made to the terms of a marketing authorisation. This may involve, e.g. changes to the recommended 
dose in order to improve therapeutic efficacy. In particular, knowledge of the patterns in resistance and use of antimi
crobials may change over time, and may vary between Member States.

The current legislation allows the product information (SPC, leaflet, labelling) on authorised products to be updated by 
means of so called referral procedure. The decision to initiate a referral could be based on the risk to human and/or 
animal health. Antimicrobials are one of the types of medicines for which a referral procedure can be launched. Cur
rently, the majority of referral procedures relate to antimicrobials.

SPC harmonisation can be achieved by means of the referral procedure laid down in Article 34 of 
Directive 2001/82/EC. Harmonisation may be necessary when SPC for the same or similar products are authorised with 
different conditions in different EU countries. The differences may relate to indications, dosage, dosing intervals and 
other fundamental aspects determining a medicine's effective and safe use.

SPC can also be amended through referrals made in the ‘Union interest’, as laid down in Article 35 of 
Directive 2001/82/EC. A number of referrals have already been performed to revise and update SPC for classes of anti
microbials considered critically important in human medicine. These relate to: the inclusion of warning sentences in the 
SPC for quinolones (including fluoroquinolones) and in the SPC for third- and fourth-generation cephalosporins used 
for systemic administration, the updating of the SPC for oral colistin and tylosin pharmaceutical forms administered to 
pigs. A stepwise procedure is in place and, taking account of the risk, other referrals will be carried out.

The Commission's decisions following referrals procedures are made public, and competent authorities and marketing 
authorisation holders are then responsible for the implementation. The Commission decision may include changes to 
the terms of a marketing authorisation, revision of the SPC, or a suspension or withdrawal of a marketing authorisation.

EU legislation on medicated feed (3) regulates the conditions for the manufacture (mixing of veterinary medicines into 
feed), placing on the market and use of medicated feed. It does not apply to veterinary medicinal products used as the 
medicinal component of medicated feed (the ‘medicated premixes’), which are covered by the veterinary medicinal prod
ucts legislation.

3. PRINCIPLES FOR THE PRUDENT USE OF ANTIMICROBIALS

Antimicrobials are essential for the medical care and health of animals and livestock populations. Any use of antimicro
bials (e.g. in human and veterinary medicine) can result in the development of AMR. The risk increases if such antimi
crobials are used inappropriately, for example, in an untargeted manner (e.g. mass medication or use on non-susceptible 
microorganisms), at sub-therapeutic doses, repeatedly, or for inappropriate periods of time.

General principles on the prudent use of antimicrobials need to be applied as a matter of routine on farms and in 
veterinary practices.

(1) Directive 2001/82/EC of the European Parliament and of the Council of 6 November 2001 on the Community code relating to veteri
nary medicinal products (OJ L 311, 28.11.2001, p. 1).

(2) Regulation (EC) No 726/2004 of the European Parliament and of the Council of 31 March 2004 laying down Community procedures 
for  the authorisation and supervision of  medicinal  products  for  human and veterinary use  and establishing a  European Medicines 
Agency (OJ L 136, 30.4.2004, p. 1).

(3) Council Directive 90/167/EEC of 26 March 1990 laying down the conditions governing the preparation, placing on the market and use 
of medicated feeding stuffs in the Community (OJ L 92, 7.4.1990, p. 42).
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3.1. Issues to be considered before using antimicrobials

The scientific documents (1) on antimicrobials produced by the European Medicines Agency provide additional recom
mendations on minimising the development of AMR from the use of antimicrobials in animals.

Prudent use of antimicrobials should lead to more rational and targeted use, thereby maximising the therapeutic effect 
and minimising the development of AMR. Taking into account cross- and co-resistance, which mean that any exposure 
to antimicrobials increases the occurrence of AMR, the final outcome of prudent use should be an overall reduction in 
the use of antimicrobials, predominantly by limiting their use only to situations where they are necessary. In these situa
tions antimicrobials should be used as targeted treatment and according to best practices, i.e. based on clinical diagnosis 
and, whenever possible, on the results of microbiological susceptibility tests, and using an antimicrobial agent of as 
narrow-spectrum as possible.

The ultimate objective is to reduce the need for antimicrobials by preventing disease. Animal diseases and infections 
should primarily be prevented by ensuring biosecurity, following good production and good management practices, and 
implementing integrated disease control programmes to minimise the occurrence of diseases and eradicate endemic 
disease.

In cases where it is necessary to use antimicrobials to safeguard animal health and welfare, the following principles 
should be followed:

— The prescription and dispensation of antimicrobials must be justified by a veterinary diagnosis in accordance with 
the current status of scientific knowledge.

— Where it is necessary to prescribe an antimicrobial, the prescription should be based on a diagnosis made following 
clinical examination of the animal by the prescribing veterinarian. Where possible, antimicrobial susceptibility test
ing should be carried out to determine the choice of antimicrobial.

— Antimicrobial metaphylaxis (2) should be prescribed only when there is a real need for treatment. In such cases, the 
veterinarian should justify and document the treatment on the basis of clinical findings on the development of 
a disease in a herd or flock. Antimicrobial metaphylaxis should never be used in place of good management 
practices.

— Routine prophylaxis must be avoided. Prophylaxis should be reserved for exceptional case-specific indications.

— Administering medication to an entire herd or flock should be avoided whenever possible. Sick animals should be 
isolated and treated individually (e.g. by administrating injectables).

— All information relating to the animals, the cause and the nature of the infection and the range of available antimi
crobial products must be taken into account when making a decision regarding antimicrobial treatment.

— A narrow-spectrum antimicrobial should always be the first choice unless prior susceptibility testing — where 
appropriate supported by relevant epidemiological data — shows that this would be ineffective. The use of broad-
spectrum antimicrobials and antimicrobial combinations should be avoided (with the exception of fixed combina
tions contained in authorised veterinary medicinal products).

— If an animal or group of animals suffer from recurrent infection(s) requiring antimicrobial treatment, efforts should 
be made to eradicate the strains of the microorganisms by determining why the disease is recurring, and altering the 
production conditions, animal husbandry and/or management.

— Use of antimicrobial agents prone to propagate transmissible resistance should be minimised.

(1) http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/general/general_content_000384.jsp&mid=
WC0b01ac058002dd37#Antimicrobials

(2) The term ‘metaphylaxis’, refers to the administration of the product at the same time to a group of clinically healthy (but presumably 
infected) in-contact animals, to prevent them from developing clinical signs, and to prevent further spread of the disease. The presence 
of the disease in the group/flock must be established before the product is used. A metaphylaxis claim will always have to be combined 
with a treatment claim (EMA/CVMP/414812/2011-Rev.1).
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— A number of compounds on the World Health Organisation's list of critically important antimicrobials (1) are only 
authorised in medicinal products for human use. As laid down in EU legislation (2), those that do not have marketing 
authorisations as veterinary medicinal products for use in food-producing animals may only be used off-label (fol
lowing the cascade) in these animals if the substance in question is listed in Table 1 of the Annex to Commission 
Regulation (EU) No 37/2010 (3).

— The off-label use (cascade) of the compounds referred to above for non-food-producing animals (e.g. pets and ani
mals used for sports) should be avoided and strictly limited to very exceptional cases, e.g. where there are ethical 
reasons for doing so, and only when laboratory antimicrobial susceptibility tests have confirmed that no other anti
microbial would be effective.

— Antimicrobial treatment must be administered to animals according to the instructions given in the veterinarian's 
prescription.

— The need for antimicrobial therapy should be reassessed on a regular basis to avoid unnecessary medication.

— The perioperative use of antimicrobials should be minimised by using aseptic techniques.

— When possible, alternative strategies for controlling disease that have been proven to be equally efficient and safe 
(e.g. vaccines) should be preferred over antimicrobial treatment.

— The pharmacovigilance system should be used to obtain information and feedback on therapeutic failures, so as to 
identify potential resistance issues in the case of use of existing, new or alternative treatment options.

— A network of laboratories with the capacity for performing antimicrobial susceptibility tests in zoonotic and com
mensal microorganisms and target pathogens should be established in each Member State to ensure the availability 
of susceptibility testing.

3.2. Particular issues to be considered before using critically important antimicrobials

Many of the antimicrobials used in animals are also used in humans. Some of these antimicrobials are critical (4) for 
preventing or treating life-threatening infections in humans. Special consideration is necessary to ensure the continued 
efficacy of such antimicrobials and to minimise the development of resistance.

Before using these antimicrobials in animals, consideration should be given to the following (in addition to the points 
already mentioned):

— These antimicrobials should only be used in situations where a veterinarian has assessed, on the basis of antimicro
bial susceptibility testing and relevant epidemiological data, that there is no non-critically important effective antimi
crobial available.

— In exceptional cases where the use of these antimicrobials under off-label use (cascade) is unavoidable and legally 
permissible, prescription and final use should be sufficiently justified and recorded. Such use should be based on 
clinical grounds, i.e. the prescribing veterinarian considers the use of a particular critically important antimicrobial 
necessary in order to avoid the suffering of diseased animals, and should also take into consideration ethical and 
public health concerns. The use of critically important antimicrobials should be limited to cases where no other 
alternative is available.

(1) http://www.who.int/foodsafety/areas_work/antimicrobial-resistance/cia/en/
(2) Article 10, Article 11 of Directive 2001/82/EC of the European Parliament and of the Council of 6 November 2001 on the Community 

code relating to veterinary medicinal products (OJ L 311, 28.11.2001, p. 1).
(3) Commission Regulation (EU) No 37/2010 on pharmacologically active substances and their classification regarding maximum residue 

limits in foodstuffs of animal origin (OJ L 15, 20.1.2010, p. 1).
(4) In April 2013, the Commission requested advice from the European Medicines Agency on the impact of the use of antibiotics in animals 

on  public  and  animal  health.  The  response  to  this  request  should  be  used  to  identify  the  antimicrobials  to  be  considered  in  this 
chapter.
http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000385.jsp&mid=
WC0b01ac058080a585
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3.3. Oral administration of antimicrobials to groups of animals via feed and drinking water

Oral antimicrobial treatment is often administered to groups of animals through medicated feed or by adding the anti
microbial to drinking water or feed on the farm (e.g. top dressing).

Whenever possible, individual treatment of the affected animal(s) (e.g. injectable treatments) should be preferred to 
group or mass treatment. When using group treatment, the following points should be taken into account:

— Medicated feed contains a premix of veterinary medicines and requires, according to EU legislation (1), veterinary 
prescription.

— Oral antimicrobial treatment given via medicated feed or drinking water must only be administered where prescri
bed by a veterinarian.

— Antimicrobials should only be administered to groups of animals via feed or drinking water where there is evidence 
of microbial disease or infection; such treatment should not be given as a prophylactic treatment. The administration 
of antimicrobials via feed or water should be limited to the animals requiring treatment, and the drug delivery sys
tems should be appropriate for the intended treatment.

— The quantities of antimicrobials administered in feed or water should be monitored and documented on a continu
ous basis, especially in intensive food production systems.

— The instruction given in the product information (SPC, leaflet, labelling) and by the veterinarian must be complied 
with, both in terms of dosage and duration of treatment.

— Where an antimicrobial is administered through feed, it is important to ensure the homogeneity of distribution of 
the drug, in order that each animal obtains the required therapeutic dose for treating the disease in accordance with 
the veterinary prescription.

— Off-label (cascade) use should be limited to the necessary minimum and to exceptional occasions where no other 
authorised treatment options are available.

— Adequate, clean storage facilities should be available on the farm to ensure proper storage of the medicated feed. 
Access to these facilities should be restricted.

3.4. Responsibilities

Controlling AMR requires cooperation between public health, food, veterinary and environmental authorities, industry 
bodies, veterinarians, farmers and other parties, who all have a responsibility in this area.

The primary responsibility for the prudent use of antimicrobials lies with the prescriber and the person administering 
the antimicrobials.

3.4.1. Prescriber

The prescriber of the antimicrobial should be a veterinarian familiar with the history of the herd, flock or animal being 
treated (2).

It is necessary to ensure that the prescriber can make the treatment decision in an independent way, so as to avoid 
a conflict of interest. The position or status of the prescriber in relation to the farmer should therefore be such as to 
ensure independent decisions, primarily based on expert knowledge.

(1) Article  67  of  Regulation  of  Directive  2001/82/EC  of  the  European  Parliament  and  of  the  Council  of  6  November  2001  on  the 
Community code relating to veterinary medicinal products (OJ L 311, 28.11.2001, p. 1).

(2) In some Member States,  however, other professionals may, in exceptional and well-defined circumstances,  be permitted by national 
legislation to issue a veterinary prescription.
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This can be achieved in a number of different ways:

— by introducing measures to limit financial incentives between veterinary practitioners, suppliers of antimicrobials 
and the pharmaceutical industry, and to restrict potential conflicts of interest that could facilitate the inappropriate 
or unnecessary prescription and sale of antimicrobials, whilst still allowing for balanced systems of veterinary health 
care;

— by putting in place contracts or arrangements between the farmer and a veterinarian for a specific herd or flock, 
such that the veterinarian can develop a better understanding of the overall health status of the herd or flock, and 
thereby reduce the prevalence of disease and the use of antimicrobials.

Where it is necessary to prescribe an antimicrobial, the prescribing veterinarian should ascertain himself by means of an 
on-site clinical examination that the symptoms indicate a bacterial infection.

Whenever possible, the prescriber should take appropriate samples from which he/she can identify the pathogen and 
measure its antimicrobial susceptibility. In acute cases, when treatment needs to be started immediately to avoid animal 
suffering or to limit the spread of infection, it is still advisable to collect samples. If samples are collected immediately 
prior to the start of treatment, susceptibility testing can be carried out whilst treatment is being given. The results of 
this can then be used to validate the choice of antimicrobial and to inform epidemiological follow-up. Where treatment 
is being given on an ongoing basis, repeated culture and sensitivity testing allows antimicrobial sensitivity trends to be 
monitored, and the treatment revised subsequently if necessary.

The prescriber should follow national and/or regional recommendations for prescribing and administering antimicrobi
als. Particular attention should be given to:

— up-to-date treatment guidelines provided by national authorities or veterinary professional bodies to assist veterinari
ans in selecting the appropriate antimicrobial and fixing a suitable dosing regime and route of administration;

— practice-based protocols for common infections, which take into account regional and local trends in antimicrobial 
sensitivity. These can help veterinarians to make optimal prescribing decisions in the absence of susceptibility data. 
Timely publication and availability of up-to-date national surveillance data facilitates the development of local 
protocols.

The prescriber should ensure that the most appropriate antimicrobial is selected, based on the most accurate and up-to-
date information on pharmacodynamics and pharmacokinetics and on accurate and up-to-date information on the func
tioning of the different classes of antimicrobials.

The prescriber should always consider using single substances instead of combinations of antimicrobials and should 
ensure that, where a combination of antimicrobials is prescribed, all the substances in the combination are active 
against the target pathogen(s).

The prescriber is responsible for providing correct information to the person administering the antimicrobial. This 
should be based, in the first instance, on the information from the product information (SPC, leaflet, labelling) relating 
to the dose, the indications, the withdrawal periods and prudent use warnings.

Veterinarians should report the lack or reduced efficacy of an antimicrobial product to the authorities without delay. 
Reporting should be carried out within the existing pharmacovigilance system.

In view of the risk of AMR, the prescriber should always give serious consideration to alternative — including long-
term — solutions, which could prevent recurrence of the disease.

3.4.2. Administrator of the antimicrobial

The person administrating antimicrobials to companion animals is usually the veterinarian and/or the owner of the 
animals, whilst for food-producing animals, aquaculture animals and animals bred for fur, it is often the farmer or staff 
working on the farm. These are the people responsible for closely following the prescriber's instructions on administer
ing antimicrobials and alternatives. They also play a critical role in observing and monitoring sick animals and animals 
that do not need antimicrobials. Farmers who use good quality feed and appropriate feed management and biosecurity 
measures can influence their animals' health for the better and reduce the potential need for antimicrobials.
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Any person administering antimicrobials should always follow the prescriber's instructions, the product information 
(SPC, leaflet, labelling) on the product and any available government guidelines or guidelines from other organisations 
on administering antimicrobials prudently, especially when treating animals with oral medication (antimicrobials added 
to feed or water).

In particular, when administering antimicrobials to a group of animals, farmers or any other person administering anti
microbials, should ensure that the correct group of animals is treated, at the required dosage, and for the specified 
duration of the treatment.

The appetites of diseased animals can be depressed, so farmers or any other person administering antimicrobials should 
monitor whether all animals ingest the adequate/full quantity of the medicated feed containing the therapeutic dose, to 
avoid under-dosing. Where there is a risk of this occurring, farmers should inform the prescribing veterinarian who 
should assess the need to modify the treatment regime (e.g. by switching to parenteral treatment).

In accordance with relevant national and EU legislation, those who administer antimicrobials:

— must obtain the antimicrobials from authorised sources, based on a veterinary prescription;

— must ensure the safety of the food production chain, by respecting instructions given by the veterinarian on admin
istering antimicrobials, and ensuring that withdrawal periods are observed, so as to avoid residues of antimicrobials 
appearing in meat, milk or other products.

Those who administer antimicrobials should also:

— cooperate with the veterinarian who regularly visits the animals and knows the history and current health status of 
the herd, flock or animal, to allow him/her to put in place disease prevention measures that also take account of 
animal welfare;

— ensure that the correct dose, treatment duration and dosing schedule is followed;

— be aware of the general aspects of prudent use of antimicrobials and AMR, including the need to take samples and 
perform antimicrobial susceptibility testing on target pathogens.

3.4.3. Pharmaceutical industry, pharmacists, retailers and wholesalers

EU legislation specifies that, in some circumstances, a veterinary prescription is required for dispensing veterinary 
medicinal products. This is the case, for example, for food-producing animals. Member States shall therefore prohibit the 
advertising to the general public of veterinary medicinal products that are available on veterinary prescription only (1).

Stakeholders who supply antimicrobials to the end-user, such as pharmacists and retailers, are responsible for ensuring 
that a valid prescription is presented at the time antimicrobials are supplied, including in the case of internet sales, and 
for providing clear and correct information on product use.

The pharmaceutical industry and wholesalers should limit their advertising to veterinarians to objective information, 
which is in line with approved SPC. The information provided should also highlight the risk of AMR and the need for 
prudent use. Promotional campaigns involving economic or material benefits for prescribers or suppliers of veterinary 
medicines should be avoided.

The pack size and the strength of the available antimicrobial formulations should be adapted as far as possible to the 
approved indications of use, so as to avoid, for example, improper dosing and overuse.

In addition, the pharmaceutical industry, wholesalers and those involved in the sale of antimicrobials should cooperate 
to implement measures to monitor and control the supply and use of antimicrobials, such as providing information on 
veterinary sales and the results from industry monitoring programmes to competent authorities.

(1) Articles 67 and 85 of Directive 2001/82/EC of the European Parliament and of the Council of 6 November 2001 on the Community 
code relating to veterinary medicinal products (OJ L 311, 28.11.2001, p. 1).
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The pharmaceutical industry should prioritise and focus on developing and marketing alternatives to antimicrobials, 
such as vaccines and rapid and affordable diagnostic tests. Pharmaceutical industry should also prioritise tasks like dose 
optimisation (based on relevant pharmacokinetic and pharmacodynamic data), modern formulations of old classes of 
antibiotics such as penicillins (which are still effective against many animal diseases) and antimicrobials for minor use/
minor species. The development of fixed combinations of veterinary antimicrobials should be avoided unless adequately 
justified.

3.4.4. Feed business operators

Feed business operators must comply with the legal requirements for feed hygiene (1), implement best practices in the 
production of safe and nutritionally balanced feed, and ensure adequate feed formulation. They must also ensure that all 
ingredients meet the required standards and that the manufacturing process does not allow the feed to be contaminated 
with deleterious agents, which could compromise the safety of the feed.

Feed businesses operators producing medicated feed must be approved for the manufacture of medicated feed. They 
must follow all legal requirements for medicated feeds (2) and may only produce medicated feed from authorised veteri
nary medicinal products and in accordance with a veterinarian's prescription. They must follow good manufacturing 
practices and ensure appropriate mixing to guarantee the homogeneity of antimicrobials in the feed. They must take 
steps to avoid cross-contamination and minimise the transfer of antimicrobials to subsequent batches of feed.

In accordance with EU legislation, medicated feed must be appropriately labelled and only be supplied to the end-user 
on presentation of a valid veterinary prescription. Detailed records should be kept of the antimicrobials used, the medi
cated feed produced and the destination.

3.4.5. Food business operators

Food business operators, including retailers, should favour food produced in accordance with quality schemes and sys
tems of production and supply that apply the principles of prudent use, i.e. that minimise the use of antimicrobials and 
promote high standards of animal welfare. They should not make claims that could confuse or mislead consumers (e.g. 
‘antibiotic-free’) when marketing meat and other products from animals reared under ‘prudent use’ conditions (as antibi
otics can be used legally in accordance with SPC indications). Consumer organisations should proactively support such 
initiatives.

3.4.6. Veterinary faculties and agricultural schools

Veterinary faculties and agricultural schools or colleges should ensure that sufficient attention is given to the problem of 
AMR and the prudent use of antimicrobials in their undergraduate and post-graduate programmes, and that knowledge 
relating to these areas is kept up to date. Under- and post-graduate programmes should also focus on developing learn
ing materials and techniques relating to ways to improve and promote breeding and husbandry practices that promote 
animal health. Such practices may include biosecurity measures, good farming practices and herd health planning that 
prevent infections and therefore reduce the need for antimicrobials.

Providing information on antimicrobials and AMR should even be considered in basic education on public health and 
food safety, e.g. in secondary schools.

Universities and other research facilities should give priority to research in the area of AMR. In veterinary medicine, 
focus should be given to:

— developing alternative, preferably preventive, tools for infection control;

— evaluating the impact of the use of antimicrobials in animals on public health and the environment;

(1) Regulation (EC) No 183/2005 of the European Parliament and of the Council of 12 January 2005 laying down requirements for feed 
hygiene (OJ L 35, 8.2.2005, p. 1).

(2) Council Directive 90/167/EEC of 26 March 1990 laying down the conditions governing the preparation, placing on the market and use 
of medicated feeding stuffs in the Community (OJ L 92, 7.4.1990, p. 42).
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— further investigating pharmacokinetic and pharmacodynamic data and using models to simulate the effects of differ
ent dosing schedules (based on different combinations of: disease, pathogen, target tissue and animal species). The 
results from modelling should provide a scientific background for setting effective dosing schedules in practice;

— further investigating co-resistance and cross-resistance, including the co-resistance of disinfectants and antimicrobials 
and the co-resistance and development of resistance of antimicrobials to certain metals;

— developing new classes of antimicrobials.

Veterinary faculties should provide information on the risk of nosocomial infections in veterinary practices and clinics, 
on the use of monitoring procedures to detect and report occurrence of infections and on the use of infection preven
tion and control measures to minimise occurrence.

Scientific publications should promote the principles of prudent use.

3.4.7. Veterinary professional associations

Veterinary professional associations should continue developing guidelines for the prudent use of antimicrobials and 
promoting their implementation. Veterinary professional associations and statutory bodies should provide specific train
ing for veterinary practitioners on AMR and the prudent use of antimicrobials.

They should include principles on the prudent use of antimicrobials in their codes of conduct for veterinarians.

3.4.8. Industry stakeholder associations

Industry stakeholder associations should continue to support the development and implementation of initiatives to 
tackle AMR and to promote the prudent use of antimicrobials. They should develop appropriate communication materi
als and provide adequate information about the risk of AMR to their members. They should also support national initia
tives involving the collection of data on sales of antimicrobials.

Industry stakeholder associations should promote quality schemes and systems of production and supply that imple
ment the principles of prudent use, i.e. that minimise the use of antimicrobials and promote animal welfare.

3.4.9. Farmers' associations

Farmers' associations should promote the principles of prudent use of antimicrobials among their members. They 
should inform farmers of the implications of the use of antimicrobials in animals for the risk of AMR, and thus help to 
minimise the use. Other aspects such as the risk of AMR due to direct contact with animals should also be publicised.

Training courses and guidance materials given to farmers should include information on preventive measures that pro
mote animal health, in particular implementation of biosecurity measures, good farming practices and herd health plan
ning. Such practices can help to reduce the need for antimicrobials. Training should also cover the administration of 
antimicrobials and environmental risks.

3.4.10. Competent authorities

Competent authorities at local and national level are responsible for pursuing a proactive approach to developing appro
priate risk-based measures to ensure the prudent use of antimicrobials, verifying and enforcing their application, and 
evaluating the results. They are also responsible for providing sufficient resources for implementing these measures and 
for research and awareness campaigns. In particular, competent authorities (or, where relevant, the responsible veteri
nary statutory bodies) should:

— ensure that national strategies are developed and implemented as described in Chapter 9. Such strategies should be 
based on cooperation between the veterinary authorities, the human health authorities and other relevant authorities 
(e.g. environmental authorities);
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— monitor the implementation of the national strategy, in order to evaluate and assess the impact and effectiveness of 
measures taken under it;

— carry out, where appropriate, targeted checks on veterinarians with high levels or concerning patterns of prescrip
tion. Obligatory educational courses may be considered for veterinarians with questionable prescribing practices. 
Farm inspections should also be carried out in order to evaluate animal husbandry and animal health conditions;

— consider the introduction of mandatory herd health programmes promoting best practices, and ensure that hygiene 
standards are improved on farms where problems have been identified;

— support and promote research into alternatives to antimicrobials, diagnostic tests and the prudent use of 
antimicrobials;

— fund and support the development, dissemination and implementation of guidelines for both the prudent use of 
antimicrobials and hygiene measures; fund and support awareness and training campaigns on AMR and the prudent 
use of antimicrobials aimed at farmers and veterinarians;

— develop control measures to limit the spread of resistant bacteria when a type of AMR is low or emerging. This may 
include increased biosecurity measures, identification of carriers, animal quarantine, restrictions on the movement of 
people and investigations.

Competent authorities are also responsible for setting up compulsory surveillance programmes and supplementary pro
grammes, and for monitoring their enforcement (see Chapters 6 and 8).

3.4.11. Laboratories

The official network of laboratories for monitoring AMR comprises the European Reference Laboratory for Antimicro
bial Resistance (1) and the national reference laboratories appointed by the Member States. The main duties of the Euro
pean Reference Laboratory are to provide scientific advice and assistance to the national reference laboratories, to organ
ise annual proficiency tests for susceptibility testing for the national reference laboratories and to harmonise the imple
mentation of antimicrobial susceptibility testing methods. Each Member State's national reference laboratory oversees 
the work carried out by the official laboratories responsible for AMR testing in the Member State. The national reference 
laboratory is responsible for organising proficiency tests for susceptibility testing between the official national laborato
ries. They also provide scientific and technical assistance to the competent authorities in the Member State on monitor
ing AMR.

A network of laboratories performing antimicrobial susceptibility tests and providing results on target pathogens is 
essential in order to guarantee that susceptibility testing is available to practitioners in every Member State.

Laboratories should provide the practitioner with the results of testing and any other relevant information which may 
be useful (e.g. resistance to narrow-spectrum antimicrobials).

Results should be based on:

— (preferably internationally) standardised methodologies;

— (preferably internationally harmonised) clear interpretative criteria.

Laboratories should take part in external proficiency tests for antimicrobial susceptibility testing and other relevant 
microbiological tests, in order to ensure that their results are valid.

(1) http://www.crl-ar.eu/143-introduction.htm
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4. AWARENESS RAISING

It is only possible to minimise the development of AMR through the prudent use of antimicrobials if all parties involved 
are well informed. Awareness campaigns therefore play an important role, and need to be regularly repeated and 
updated.

— Prudent use campaigns in the veterinary sector can be targeted at specific groups, in particular farmers, veterinari
ans, other professionals involved in animal production and pet owners. These campaigns may include a number of 
approaches, for example, providing sectoral guidelines on good practice, holding seminars and displaying posters in 
veterinary practices.

— Relevant networks and stakeholder organisations play an important role in the success of such campaigns and they 
should also be supported by the competent authorities. Guidelines should not be limited to information on minimal 
legal requirements, but should also provide practical tools for implementation and should encourage the parties 
concerned to be proactive in taking steps to reduce the threat of AMR.

— (National) guidelines and education programmes should promote best practices, including correct treatment, meas
ures to prevent and reduce the transmission of pathogens, infection control and hygiene measures.

— Campaigns aimed at pet owners, designed to increase their awareness of the importance of prudent use of antimi
crobials and of hygiene, are also encouraged.

— Campaigns may also be targeted at consumers, to encourage them to demand food that is produced in accordance 
with standards which require the amount of antimicrobial agents used to be kept as low as possible. Positive exam
ples of best practice in animal husbandry can strengthen consumer confidence and increase public demand for food 
produced with minimal use of antimicrobials.

5. ENFORCEMENT AND SANCTIONS

Member States must ensure compliance with national and EU legal requirements relating to antimicrobials (see 
Chapter 3 on the regulatory framework).

Member States must perform official controls on the distribution, prescribing and use of veterinary medicines, in 
accordance with the requirements of the EU legislation on veterinary medicines and with Regulation (EC) 
No 882/2004 (1).

Member States should consider adopting national legislation and creating national systems to control the distribution 
and use of antimicrobials, in particular to prevent illegal sale of antimicrobials, including over the internet.

Member States should take appropriate measures to discourage practices and behaviours that contribute to the emer
gence and spread of AMR and reduce the effectiveness of the fight against AMR.

6. DISEASE PREVENTION AND REDUCING THE NEED TO USE ANTIMICROBIALS

6.1. General

AMR is not only an animal health and economic concern, with implications for decreasing the efficiency of antimicro
bial treatment in animals, but is also a public health concern due to the transmission of antimicrobial-resistant bacteria 
through the food chain and the transmission of resistance from animal bacteria to human bacteria.

To be effective in mitigating the risk of AMR, and taking into account co-resistance and cross-resistance, the prudent 
use of antimicrobials needs to bring about an overall reduction in the use of antimicrobials.

(1) Regulation (EC) No 882/2004 of the European Parliament and of the Council of 29 April 2004 on official controls performed to ensure 
the verification of compliance with feed and food law, animal health and animal welfare rules (OJ L 165, 30.4.2004, p. 1).
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Preventing infections in the first instance is the best way to achieve this reduction and to minimise the need to use 
antimicrobials, as reducing the number of infections reduces the number of treatments needed. This approach is suppor
ted by the new Animal Health Strategy (1), as it is fully in line with the principle promoted by this strategy that preven
tion is better than cure. A reduction in the incidence of animal disease and zoonotic infections should also minimise the 
need for, and use of, antimicrobials.

The objective of reducing the use of antimicrobials is also in line with animal welfare, aims to reduce the density of the 
farm animal population. This is believed to be a major risk factor in the emergence and spread of infections that require 
the use of antimicrobials to reduce the suffering of sick animals.

In general, the following measures can help to prevent diseases and reduce the need to use antimicrobials in all species:

— implementing hygiene and biosecurity measures (including measures designed to prevent the introduction of infec
tions), such as: keeping separate clothes and boots for each unit; limiting access; making hand washing and hand 
disinfection facilities (with liquid soap, hot and cold water) available close to the workplace; ensuring quick removal 
of and prevention of access to dead animals; applying the ‘all-in all-out’ system in each unit; following a strict sched
ule for cleaning and disinfection; and performing regular disinfection controls;

— producing clear protocols for the prevention of infectious diseases and infection control and hygiene; making these 
available on farms;

— improving husbandry systems by providing appropriate housing, ventilation and environmental conditions for ani
mals and appropriate and clean facilities during transport (e.g. the lairage area and vehicles);

— establishing integrated production systems which avoid the need to buy and mix animal populations and to trans
port animals with unknown disease status;

— avoiding stressful situations which can weaken animals' immune systems and make them more susceptible to infec
tions, e.g. limiting the transport of animals, minimising transport time and ensuring that the recommended animal 
population density is adhered to (i.e. avoiding overcrowding);

— implementing other zootechnical treatments to minimise disease and decrease use of antimicrobials;

— introducing herd-specific health plans designed to achieve a consistent stepwise improvement in herd health and 
avoiding and discouraging health programmes in which animals are systematically treated with antimicrobials pro
phylactically;

— implementing programmes to control specific animal diseases (both viral and bacterial) by means of vaccination;

— using scientifically proven, effective and safe alternatives to antimicrobials;

— using only safe, high-quality feed and water;

— providing incentives to farmers to encourage them to adopt effective preventive measures, to improve animal health 
and welfare standards and to monitor pathogens and their sensitivity at herd level, with the ultimate objective of 
ensuring evidence-based use of antimicrobials in individual herds in line with the prudent use principles set in this 
guideline.

(1) http://ec.europa.eu/food/animal/diseases/strategy/index_en.htm
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6.2. Pigs

Antimicrobials are most often used in pigs to relieve weaning diarrhoea, intestinal infections associated with Lawsonia 
intracellularis and respiratory diseases often associated with transport and the stress caused when pigs originating from 
different farms are brought together or when animals are housed in holdings with inappropriate ventilation systems, 
unsuitable feeding methods and/or insufficient biosecurity measures.

When an infection requiring the use of antimicrobials is found in certain holdings, an in-depth analysis of the problem 
should be carried out, and steps taken to limit the spread and prevent the recurrence of the infection. Possible measures 
to be taken include:

— avoiding the prophylactic use of antimicrobials in new-born piglets (and after weaning), as a part of a herd health 
strategy;

— implementing an ‘all-in all-out’ system of production, thoroughly cleaning and disinfecting production units when 
animals move into, within and out of the herd;

— isolating the pathogen and considering a vaccination strategy where available (e.g. atrophic rhinitis);

— checking and ensuring that the ventilation system and general housing environment are functioning correctly and 
making sure it is possible to change the conditions if there is a high frequency of recurring respiratory diseases or 
environmental conditions are poor (e.g. in summer, when there can be a dramatic increase in temperatures and in 
the ammonia concentration in the environment, which, if the ventilation system is not adjusted, exacerbates respira
tory conditions);

— establishing appropriate feeding strategies based on the pigs' age, especially at weaning;

— avoiding mixing within the herd, or quarantining stock for an appropriate period prior to mixing;

— reassessing weaning management in cases of recurrent weaning diarrhoea (considering in particular hygiene, the age 
of the pigs, the use of ‘all-in all-out’ systems, ways of reducing the stress suffered by the animals and alternatives to 
the prophylactic use of antimicrobials);

— eliminating recurrent cases of post-partum dysgalactiae syndrome by ensuring appropriate selection of sows, good 
hygiene at parturition and adapted feeding;

— limiting the trading and movement of pigs to mitigate the spread of infections and organisms such as methicillin-
resistant Staphylococcus aureus (MRSA).

There is an increasing need to establish integrated pig production systems that avoid the mixing of animals and mini
mise long-distance transport (e.g. closed farms and an integrated approach between breeding and fattening farms).

In addition, breeding targets should focus not only on production parameters but also on the increased resistance to 
infections. A holistic approach to disease prevention should be adopted.

6.3. Poultry

Action is needed to avoid the prophylactic and often recurrent group medication of poultry, which is frequently carried 
out immediately before or after transport of day-old chicks, or in some cases to address losses of productivity.

The injection of antimicrobials into eggs or day-old chicks in hatcheries should be avoided entirely, unless justified for 
exceptional reasons that are clearly described in national or regional guidelines.

Hatcheries should keep records of any use of antimicrobials in eggs and should provide their records to competent 
authorities on request.
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Antimicrobials should not be used routinely on the arrival of day-old chicks at the farm. The prophylactic use of anti
microbials at this stage can be avoided by ensuring good hatchery hygiene and through good management of day-old 
chick production (e.g. temperature control, hygiene and stimulation of drinking and eating).

Vaccination management should include measures to avoid a stress reaction and improvements to the availability of 
autogenous vaccines.

The use of antimicrobials for non-infectious diseases with limited secondary infections should be avoided. Husbandry, 
management and breeding policies should be evaluated to avoid the recurrence of such diseases.

The use of 3rd and 4th generation of cephalosporins in poultry (including eggs) should be prohibited, in accordance 
with the Commission's decision following the referral procedure of 13 January 2012 (1) and in line with the European 
Food Safety Authority's scientific opinion on the public health risks of bacterial strains producing extended-spectrum 
beta-lactamases (ESBL) and/or AmpC beta-lactamases in food and food-producing animals (2) due to the risk of AMR 
spreading to humans.

In accordance with the Commission's decision following the referral procedure of 1 July 2010 on quinolones for food 
producing animals and Commission's decision following the referral procedure of 28 February 2014 (3), fluoroquino
lones should be reserved for the treatment of clinical conditions that have responded poorly, or are expected to respond 
poorly, to other classes of antimicrobials and, whenever possible, should only be used where susceptibility testing has 
first been carried out.

Specific animal welfare programmes should be introduced, potentially including footpad scores.

Antimicrobials shall not be used as a specific method to control Salmonella in poultry as set out in Article 2 of Regula
tion (EC) No 1177/2006 (4). In order to ensure that EU targets for reducing Salmonella are met, all Member States' 
national control programmes should include biosecurity measures designed to prevent Salmonella infection on poultry 
farms. The introduction of such measures also has a positive effect in terms of preventing other diseases. Specific EU 
guidelines have been published by the Commission services for farms where broilers and laying hens are kept (5).

6.4. Bovines and small ruminants

Mass or group medication of cattle is rare, although veal calves can be subjected to group treatment using antimicrobi
als. Treatment given to cows at drying-off is of particular importance. The measures to be taken include:

— avoiding the prophylactic use of antimicrobials in new-born calves (e.g. antimicrobials added to milk replacers) by 
instead implementing good farming practices (e.g. to ensure high standards of hygiene);

— developing preventive strategies (e.g. vaccinations and feeding colostrum to calves), especially for the allotment of 
veal calves and beef cattle;

— avoiding the systematic treatment of cows at drying-off, and considering and implementing alternative measures on 
a case-by-case basis;

(1) Commission Implementing Decision C(2012) 182 of 13 January 2012 following the referral procedure by the European Medicines 
Agency's  Committee  for  Medicinal  Products  for  Veterinary  Use.  http://ec.europa.eu/health/documents/community-register/html/
vo22101.htm

(2) http://www.efsa.europa.eu/en/efsajournal/doc/2322.pdf
(3) Commission Decision C(2010) 4684 of 1 July 2010 and Commission Implementing decision C(2014) 1484 of 28 February 2014 fol

lowing the referral procedures by the European Medicines Agency's Committee for Medicinal Products for Veterinary Use
http://www.ema.europa.eu/docs/en_GB/document_library/Referrals_document/quinolones_35/WC500094631.pdf
http://ec.europa.eu/health/documents/community-register/html/vo25077.htm

(4) Commission Regulation (EC) No 1177/2006 of 1 August 2006 implementing Regulation (EC) No 2160/2003 of the European Parlia
ment and of the Council as regards requirements for the use of specific control methods in the framework of the national programmes 
for the control of salmonella in poultry (OJ L 314, 1.12.2007, p. 153).

(5) http://ec.europa.eu/food/food/biosafety/salmonella/impl_reg_en.htm
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— establishing thorough hygiene measures and good farm practice and management strategies to minimise the devel
opment and spread of mastitis in dairy cows;

— promoting the use of rapid diagnostic tests (e.g. standardised tests with chromogenic media) for identifying mastitis-
causing pathogens, in order to minimise the use of both intramammary and injectable antimicrobials in milking 
cows;

— avoiding feeding calves with waste milk from cows that have been treated with antimicrobials.

6.5. Aquaculture

The same strategies as are used for reducing the use of antimicrobials in other farm animals should also be considered 
in aquaculture. The use of vaccines to tackle some of the bacterial diseases most commonly occurring in fish has been 
demonstrated to be particularly effective.

The following actions should be implemented to prevent and reduce the need to use antimicrobials in aquaculture:

— encouraging production systems that provide appropriate environmental conditions for aquaculture animals kept on 
farms, in particular with regard to water quality, water flow rates, oxygen levels and nutrition;

— encouraging the use of antimicrobial sensitivity testing prior to treatment, wherever possible;

— encouraging the development of specific disease surveillance programmes to identify and help prevent possible out
breaks of disease;

— implementing specific hygiene and biosecurity measures, including measures to prevent the introduction and spread 
of infections, such as:

— operating an ‘all-in all-out’ system per unit or farm, applying single bay management where possible, ensuring 
proper cleaning and/or disinfection of units and farms between production cycles, and carrying out fallowing of 
sites between production cycles;

— keeping separate equipment, clothes and boots for each unit or farm and enforcing restrictions on access to the 
farm;

— quickly removing dead fish and ensuring systems are in place for handling, disposing of and treating 
by-products;

— ensuring a system is in place for collecting blood and/or water when slaughtering on site;

— developing systems to avoid the spread of diseases by transport (e.g. treatment of transportation water and 
avoiding contact with other aquaculture animals during transport);

— encouraging the development and use of effective vaccines for aquaculture;

— recommending adequate welfare parameters, e.g. for stocking density.

6.6. Rabbits

The two main indications requiring group medication in rabbits are weaning diarrhoea and respiratory problems. Pre
ventive measures include:

— optimising ventilation (avoidance of cold drafts) and vaccinating against pasteurellosis;

— avoiding overcrowding and fighting between animals and making sure rabbits do not come into contact with sharp 
objects;

— ensuring that dietary changes are made gradually;
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— ensuring thorough cleaning and disinfection of pens;

— quarantining newly purchased rabbits before introducing them into the main group.

6.7. Other species (pets, animals kept for fur and other non-food-producing species)

The following should be considered:

— When clinical infection with methicillin-resistant Staphylococcus aureus (MRSA) or methicillin-resistant Staphylococcus 
pseudintermedius (MRSP) is suspected or detected in horses and companion animals, they should be monitored for 
MRSA/MRSP with a view to possible quarantine. It is very important that the risk of the infection spreading in 
animal hospitals and veterinary clinics is minimised. Animals showing clinical signs should therefore be handled 
separately. In dog kennels or in daycare for dogs, dogs showing clinical symptoms should not be kept with other 
animals.

— The off-label (cascade) use of antimicrobials not authorised in veterinary medicine to treat non-food-producing ani
mals should be avoided, especially when the drugs are of critical importance for human health (e.g. carbapenems 
and tigecycline). Their use should only be considered in very exceptional cases, e.g. when laboratory susceptibility 
testing has confirmed that no other antimicrobials will be effective and where there are ethical reasons to justify 
such a course of treatment.

7. SURVEILLANCE AND MONITORING

Harmonised and comparable data on the use of antimicrobials and AMR in the food chain is necessary for carrying out 
risk assessment, for research purposes, and for evaluating the effectiveness of the measures taken to tackle AMR. 
Harmonised monitoring and surveillance systems should be used across the EU, in order to collect comparable data on 
countries and animal species, and so as to allow comparison with human data.

Member States are encouraged to timely provide data on the use of antimicrobials in veterinary medicine for the Euro
pean Surveillance Veterinary Antimicrobial Consumption project (1).

Member States are encouraged to support the initiatives launched by the European Surveillance Veterinary Antimicrobial 
Consumption project. Their aim is to collect representative and comparable data on the use of antimicrobial agents in 
individual animal species and to establish technical units of measurement for reporting the use of antimicrobial agents 
in animals.

Member States are encouraged to analyse and publish the data on antimicrobial use collected at national level. This 
should preferably include data on usage by species and age group, and should be compared to AMR monitoring data. 
Member States that are able to collect detailed data on the use of antimicrobials by age group are encouraged to use 
these data to set benchmarking values for each age group, which could then be used by all Member States.

As technology evolves, the systematic collection of data on the use of antimicrobials, and its subsequent analysis, should 
become easier. This will allow prescribers, dispensers and users who do not comply with prudent use principles to be 
detected more easily, facilitating the education and, if necessary, sanctioning of the individuals involved.

Member States must monitor antimicrobial resistance in zoonotic and indicator bacteria taken from food-producing 
animal populations and their meat, and report the data in accordance with Commission Implementing 
Decision 2013/652/EU (2). Member States are also encouraged to implement the non-compulsory provisions on moni
toring AMR contained in that Decision.

Under the harmonised monitoring system set out in Commission Implementing Decision 2013/652/EU, Member States 
are encouraged to perform additional sampling and analysis to monitor AMR in other bacteria (e.g. MRSA and animal 
pathogens), at other points in the food chain and in other food and animal species not subject to the EU harmonised 
monitoring regime.

(1) http://www.ema.europa.eu/ema/index.jsp?curl=pages/regulation/document_listing/document_listing_000302.jsp
(2) Commission Implementing Decision 2013/652/EU of 12 November 2013 on the monitoring and reporting of antimicrobial resistance 

in zoonotic and commensal bacteria (OJ L 303, 14.11.2013, p. 26).
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8. NATIONAL STRATEGIES

All Member States should develop and implement national strategies or action plans for tackling AMR. These strategies 
or action plans should have a holistic approach, and should cover all sectors and aspects of AMR (e.g. public health, 
animal health and welfare, food safety, consumer safety, the environment, research and non-therapeutic use of antimi
crobials). They should involve the relevant competent authorities and all other parties concerned.

In addition to all elements addressed in these guidelines, when developing national strategies, the following aspects 
should also be taken into account:

a) national animal production;

b) the prevalence of foodborne pathogens and animal pathogens;

c) the patterns of resistance observed in pathogens isolated during cases of infection in humans and animals, and in 
commensal organisms isolated during the screening of animals; and

d) data on the current use of antimicrobials in both animals and humans.

Animal health and welfare and the availability of relevant authorised veterinary medicinal products should also be taken 
into account.

Several Member States already have national strategies in place. These may be useful to other Member States in provid
ing information and examples of how to implement an AMR strategy.

National strategies should set out a comprehensive set of actions. They should cover at least the following areas: the 
monitoring and surveillance of AMR and antimicrobial use in both humans and animals, risk management measures, 
risk communication strategies, guidelines on prudent use, treatment and husbandry management, education and train
ing and research.

National control programmes or strategies could include targets or appropriate indicators for monitoring progress and 
assessing the effectiveness of measures taken. Care should be taken to ensure that targets for reducing the use of antimi
crobials do not result in inadequate prescribing practices which may have an effect on animal health, and/or on the 
development of AMR (e.g. under-dosing and the use of broad-spectrum antimicrobials).

Preventing diseases is, in the first instance, the best way to reduce the need for antimicrobials. Member States are there
fore recommended to focus their AMR strategy primarily on species that are commonly treated with mass or group 
medication (pigs, poultry, veal calves and rabbits), but not to the exclusion of other food-producing and non-food-pro
ducing species.

Further risk-based targeting could be considered in a national strategy. For example, some Member States have intro
duced strict provisions on specific antimicrobials included in the World Health Organisation's list of critically important 
antimicrobials, for example on the use of third- and fourth-generation cephalosporins and/or fluoroquinolones.

The following are some examples of measures (as discussed in the preceding chapters) that could be included in 
a national strategy:

— applying the ‘One Health’ perspective by means of a joint action plan developed by the authorities responsible for 
food, agriculture, environment, human health and animal health;

— monitoring the use of antimicrobials, overall and by species and/or farm; introducing systems for registering and 
identifying herds and flocks to facilitate monitoring;

— setting up an integrated surveillance system (for the human, food and veterinary sectors) to monitor AMR in selected 
bacteria; developing databases for storing the results of this monitoring;

— setting targets for reducing use of antimicrobials, in accordance with the ‘One Health’ perspective;
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— introducing measures restricting the prophylactic use of antimicrobials and minimising metaphylactic use;

— introducing financial measures to promote the prudent use of antimicrobials and the use of alternatives (e.g. differ
entiated taxes on sales and differentiated fees for granting marketing authorisations for certain medicines);

— introducing measures for resolving potential conflicts of interest that may occur where parties are involved in the 
prescription, supply and/or sale of antimicrobials;

— implementing measures strengthening the position or status of the prescriber in relation to the farmer (e.g. setting 
up registered contracts between farmers and veterinary practitioners which include scheduled regular visits by the 
veterinarian to the farm; introducing guidelines including requirements to perform susceptibility testing);

— carrying out controls on the biosecurity standards in herds and flocks;

— developing treatment guidelines covering the choice of treatment and issuing of prescriptions by veterinarians, and 
the administration of antimicrobials to animals by farmers;

— introducing restrictions on the use of some antimicrobials considered critical for public health, such that they are 
only used as a first choice if an antimicrobial susceptibility test indicates that no other antibiotic can be used for 
treating a particular disease in a particular herd, flock or animal, and, where relevant, the choice of antimicrobial is 
supported by relevant epidemiological data;

— setting maximum acceptable levels of use of antibiotics in herds and flocks, and developing action plans for reduc
ing antibiotic usage in herds or flocks where it is currently above this limit; developing a similar system of usage 
limits and action plans for prescribing antimicrobials to non-food-producing animals;

— setting up a benchmarking system to identify farms with high antimicrobial usage and obliging these farms to take 
measures to reduce their levels of usage;

— setting up ‘risk warning’ systems for individual veterinary practitioners who prescribe relatively high volumes of 
antimicrobials, and farmers who administer high levels of antimicrobials to their herds or flocks;

— introducing incentives to encourage the animal production and marketing industries to take steps to improve animal 
health on an ongoing basis, including by preventing diseases and improving hygiene standards;

— introducing animal health programmes based on good hygiene practices and other preventive measures, and dis
couraging routine prophylaxis;

— introducing control measures to prevent the spread of antimicrobial-resistant bacteria, including emerging antimicro
bial resistance; this should involve the participation of the environmental protection sector;

— applying risk-based controls and other measures provided for by legislation; following guidance (e.g. codes of prac
tice) on the prudent use of antimicrobials;

— developing methods for evaluating and assessing the effectiveness of the measures taken under the national strategy 
on AMR.
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