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PROLOGUEPROLOGUE
This guide is written as part of the DISARM project 
‘Disseminating Innovative Solutions for Antibiotic 
Resistance Management’, funded by the European 
Union’s Horizon 2020 research and innovation 
programme under grant agreement 817591.

The DISARM project aims to reduce antibiotic 
resistance through a focus on disease prevention and 
animal health, thereby reducing the need for antibiotic 
use. DISARM has a wide range of resources available 
via our website and YouTube channel. We also have 
a vibrant and knowledgeable community within our 
Facebook discussion group (we welcome you to join, 
simply click this link and answer some short questions 
to gain access), and wider social media channels: 
Twitter, Facebook, LinkedIn. 

DISARM also promotes the multi-actor approach – 
different people (farmers, veterinarians, nutritionists 
and other advisors) working together towards improved 
animal health and farm performance. If you want to 
find out more about this, check out our toolbox to get 
started! 

This guide was based on the information that was 
gathered during the DISARM project; it should not be 
considered as a complete reference book. It gives a 
useful overview with links to practical videos, abstracts, 
articles, testimonies etc., to facilitate good practices. 
Not all recommendations will be applicable or suitable 
for your farm and any interventions should be discussed 
with your farm advisor(s).

While all reasonable efforts have been taken by the author to ensure the validity of this Best Practice Guide, the DISARM project team and funding agency accept no 
liability for any loss or damage stemming from reliance upon this document. Use this document at your own risk, and please consult your veterinarian and/or advisor(s) 
to ensure the actions you wish to pursue suit your farm.

DISCLAIMER

This project has received funding from the European Union’s Horizon 2020 Research and Innovation Programme 
under grant agreement no. 817591. The contents of this publication are the sole responsibility of the DISARM 
project and do not necessarily reflect the opinion of the European Union.

This guide is one of the 10 Best Practice guides 
made during the DISARM project. The 10 guides 
all have the goal to inform you about a specific 
topic in order to reduce the antimicrobial use in 
the livestock industry.

The other DISARM Best Practice guides can be 
found here.

Visit our WebsiteWebsite

Find us on FacebookFacebook

Follow us on TwitterTwitter

Watch us on YouTubeYouTube

Follow us on LinkedInLinkedIn

Coordinated by Partners

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under Grant Agreement No 817591Coordinated byCoordinated by PartnersPartners
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https://disarmproject.eu/
https://www.youtube.com/channel/UC-Kj94o7lDSANhD7bSx13Sw
https://www.facebook.com/groups/242076006728832
https://twitter.com/ProjectDisarm/
https://www.facebook.com/ProjectDisarm/
https://www.linkedin.com/company/disarm-project/
https://disarmproject.eu/what-we-do/farm-health-toolbox/
https://disarmproject.eu/best-practice-guides/ 
https://disarmproject.eu/best-practice-guides/ 
https://disarmproject.eu/
https://www.facebook.com/ProjectDisarm/
https://twitter.com/ProjectDisarm/
https://www.youtube.com/channel/UC-Kj94o7lDSANhD7bSx13Sw
https://www.linkedin.com/company/disarm-project/
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INTRODUCTIONINTRODUCTION
This guide aims to inform you about best practices 
for prudent use of antibiotics, which is important to 
avoid development of antibiotic resistance and to get 
therapeutic success. Within this short guide, you will 
find practical hints and tips split into useful categories: 

What does prudent use of antibiotics mean?What does prudent use of antibiotics mean?
1. Give antibiotics against an identified bacterial 
infection
2. Use the right antibiotics 
3. Give antibiotics at the right time
4. Give the right dose of antibiotics
5. Right duration of antibiotic treatment
6. Treat individually rather than the whole herd/flock 
when possible

How to evaluate the prescription?How to evaluate the prescription?
1. What will influence the decision to use antibiotics?
2. A good Veterinarian-Farmer relationship is crucial
3. Implementation by the farmer
4. How to estimate the economic aspects?
5. Use of therapy guidelines 
6. Non-stop evaluation of Antimicrobial Use (AMU) by 
farmer and veterinarian 
7. Prescription in contexts outside the clinical 
consultation
8. Monitoring antibiotic use at a farm level 

The impact of learning and trainingThe impact of learning and training
1. How to support change
2. Different levels of knowledge and stages of learning
3. Various resources and tools

WHAT DOES  WHAT DOES  
PRUDENT USE OF  PRUDENT USE OF  

ANTIBIOTICS MEAN? ANTIBIOTICS MEAN? 

Antibiotic use cannot be completely avoided on farms, 
because it happens that animals may get ill, and they 
have to be treated to avoid suffering and the spreading 
of the disease to other animals. Bacterial infections 
(usually) require the use of antibiotic treatments. 

But if the treatment does not follow good practices, 
antibiotic resistance may occur when some bacteria 
are able to develop even in presence of the antibiotic. 
(See figure 1).

The acquisition of resistance to one antibiotic can 
sometimes lead to resistance to one or more other 
antibiotics (cross-resistance). There may be a risk of 

 ▲ Figure 1: antibiotic resistance selection pressure

multi-resistant bacteria against which no antibiotic is 
effective.

Prudent antibiotic use means using antibiotics 
only when necessary and following good practices 
to avoid development of antibiotic resistance.

1. Give antibiotics against an identified bacterial 1. Give antibiotics against an identified bacterial 
infectioninfection

There are numerous illnesses that are non-bacterial 
(viral upper respiratory tract infections or diarrhoeas, 
for example), so should not be treated with antibiotics 
as a first choice. 

Only treatment of primary and prevention of 
secondary bacterial diseases require antibiotic use. 
Having the right diagnosis made by the veterinarian 
is important to avoid misuse of antibiotics and 
inappropriate self-medication. 

2. Use the right antibiotics 2. Use the right antibiotics 
There are many types of antibiotics that are effective 
against different infecting bacteria. 

Choosing the right antibiotic is crucial, because 
using a wide spectrum antibiotic increases the risk of 
antibiotic resistance, even if the user feels more secure 
by covering his backside. 

The general rule is that narrow-spectrum antibiotics 
- drugs that are active against only few species of 
bacteria - are preferred over drugs that affect a larger 
group of bacteria. 

Microbiological diagnostics is a crucial help to identify 
the actual pathogen and its susceptibility pattern to 
antibiotics (using antibiograms), so as to choose the 
most targeted and efficient one. 

National and international guidelines are very 
helpful in giving practical guidance in different 
situations.

3. Give antibiotics at the right time3. Give antibiotics at the right time
Antibiotic treatment is not always an urgent must. 
Some infections are not time-critical, so treatment can 
wait for the result of microbiological diagnosis. 

Furthermore, a delay in antibiotic prescription 
may not only be harmless, but even beneficial as the 
infection may sometimes be cleared by the animal’s 
immune system without antibiotics. 

Of course, in certain cases of severe sepsis, 
immediate empiric broad-spectrum antibiotic therapy 
is appropriate until the pathogen can be identified.

On the other hand, delaying the treatment too much 
can allow the disease to extend, and would require a 
higher dosage and/or duration of treatment which is 
not a good option. 

So, considering all these matters, the veterinarian 
should choose the best time to treat considering the 
context, and their prescription should be followed. 

4. Give the right dose of antibiotics4. Give the right dose of antibiotics
Trying to spare some money by using a lower dose 
of antibiotics is not a good choice. Too low a dose of 
antibiotics not only fails to clear the infection, but 
also contributes to selection of resistant bacteria 
-subpopulations that would have been inhibited by a 
sufficiently high dose of the drug. 

See figure 2: the subpopulation in orange and 
green has resisted the treatment with low antibiotic 
dosage.

It is crucial to use the right dose of antibiotics as 
prescribed by the veterinarian.
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 ▲ Figure 2 : Selection of resistant subpopulations of bacteria 
when using too low a dose of antibiotics

5. Right duration of antibiotic treatment5. Right duration of antibiotic treatment
The treatment should not be stopped before the end 
of the prescription, even if the health of the animal 
improves significantly, because this would contribute 
to the development of antibiotic resistance. 

On the other hand, the prescriber might want to 
prescribe a longer course of antibiotics just in case of a 
plethora of reasons such as an unclear diagnosis, risks 
for complications or severity of disease.

These situations should remain an exception 
because a long duration of treatment would encourage 
antibiotic resistance.  

Again, it is important to follow the prescription of 
your veterinarian exactly. 

6. Treat as few individuals as possible6. Treat as few individuals as possible
Antibiotic treatments for a whole herd/flock are 
discouraged because treating animals who are not ill 
(so don’t need a treatment) would contribute to the 
selection of resistant bacteria.

It is sometimes preferable to treat a whole group 
when only some animals are ill, to prevent greater 
numbers of animals getting ill e.g. in poultry flocks. 
In some productions, particularly where animals are 
grouped in only small numbers, it is best to treat them 
individually rather than to treat all animals. 

Some countries have set up specific programs to 
decrease the use of antibiotics at farm level, for example 
the Ecoantibio program in France.

Do not forget: 
Always strictly follow your veterinarian’s 
prescription
Never use antibiotics from a previous 
prescription or from another farm 
Only use antibiotics prescribed by the 
veterinarian 

Improving farming conditions (as explained in 
the other Best practice guides) will improve the 
health status of the farm. That will decrease the 
need for antibiotic treatments during the farming 
period. 

HOW TO EVALUATE  HOW TO EVALUATE  
THE PRESCRIPTION?THE PRESCRIPTION?
1. What will influence the decision to use antibiotics?1. What will influence the decision to use antibiotics?

The drivers behind antibiotic-prescribing decisions 
are multifactorial and complex. The decision over 
whether or not to prescribe antibiotics is influenced by 
the clinical situation and the farmer and veterinarian 
experiences concerning the disease. Besides that, 
non-clinical factors such as the veterinarian-client 
relationship and the personal sense of responsibility 
of all farm health actors (farmer, practitioner, advisors 
and retailors) are essential considerations. Tools like 
Antimicrobial Susceptibility Testing should be utilized 
to play a more significant role in prescription decisions. 
In addition, maintaining animal welfare should always 
be the highest priority.

2. A good Veterinarian/advisor/farmer relationship is 2. A good Veterinarian/advisor/farmer relationship is 
crucialcrucial

Operative and efficient antibiotic use can only be based 
on a well-established Veterinarian-Farmer- relationship, 
and advisors (technicians) can also contribute. These 
actors can work as a team:

Customizing antibiotic therapies for the farm
Determining the correct drug following identification 
of the bacteria and its sensitivity to antibiotics
Prescribing appropriate concentrations, time 
intervals, route of administration and duration. 
Reducing the animals’ susceptibility to disease (e.g. 
using vaccination, proper nutrition, managing the 
environment)
Reducing bacterial loads and pathogen exposure 
through appropriate sanitation and hygiene
Isolating/quarantining animals showing clinical signs 
of disease and/or undergoing treatment
Employing biosecurity measures to reduce risk of 
introducing and spreading pathogens.

3. Implementation by the farmer3. Implementation by the farmer
Farmers are the executors of the treatments and 
measures. They ultimately decide whether or not they, 
for example, follow more strict hygiene measures and 
have their animals vaccinated. Moreover, they are the 
ones who will directly experience the consequences 
of these measures, financially or in terms of time and 
effort. Whether they follow their veterinarians’ advice 
will largely depend on the perceived cost-effectiveness 
of these measures.

4. How to estimate the economic aspects?4. How to estimate the economic aspects?
Economic decisions on animal health strategies should 
address the cost-benefit aspect along with animal 
welfare and public health concerns. This may be very 
complex. Some non-specific tools may be helpful to 
assess the most cost-effective treatment according to 
an infection e.g. a calculator for cost of mastitis or a 
simulator to assess the economic impact of differences 
in technical performances of a pig farm.

In the future, automatic tools based on a decision-
tree analysis might evaluate the different strategies 
and prepare the clinical decisions. However, variables 
like the probability of infection are affected by 
individual and herd status, as well as region and type of 
production, so the cost-effectiveness for all strategies 

https://disarmproject.eu/resources/farm-innovation-ecoantibio-by-french-agricultural-ministry/
https://disarmproject.eu/best-practice-guides/
https://www.delaval.com/globalassets/russia/news/19.03-pdk-7.0/presentations/mastitis-metric-v.0317-russia.xlsx
https://gtdirect.ifip.asso.fr/Pages/Resultats/Calculateur/Calculateur/Calculateur.aspx
https://gtdirect.ifip.asso.fr/Pages/Resultats/Calculateur/Calculateur/Calculateur.aspx
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5. Use of therapy guidelines 5. Use of therapy guidelines 
To enhance farmer and veterinarian experience 
about the disease, there is a need for uniform and 
comprehensive guidelines about each of the main 
animal diseases. Based on literature and disease 
handbooks and manuals, professional knowhow 
requires a contemporary adaptation of the well-
recognized hierarchy for prevention of disease, in face 
of pathogens that continue to develop resistance to 
critical therapies. New treatment strategies proposed 
in technical conferences and industry or veterinarian 
development days have to be considered.

Animal health organizations have now included the 
‘One Health’ goal to preserve the efficacy of antibiotics, 
when elaborating guidelines. For all species, a 
pathogen-specific evaluation of therapeutic outcomes 
is strongly recommended. Aetiology (cause of disease) 
should be determined before treatment. The use of 
culture-based protocols to guide selective therapy are 
cost effective and result in more judicious antimicrobial 
usage.

6. Non-stop evaluation of Antimicrobial Use (AMU) by 6. Non-stop evaluation of Antimicrobial Use (AMU) by 
farmer and veterinarian farmer and veterinarian 

Decisions to prescribe and /or use antibiotics must be 
continuously evaluated by farmers and veterinarians. 
It is important for all actors to detect if AMU could be 

inappropriate (requiring precise diagnostics). Indicators 
resulting from AMU benchmarking tools (currently 
under development) are essential to re-evaluate the 
level of AMU on a farm and compare it to levels for other 
similar farms.

Antibiotic use can be monitored at a farm level, or even 
at herd/flock level, by collecting data from voluntary 
production organisations in certain countries like in 
France, the Ref²Avi  indicator in poultry production, 
or the INAPORC panel for pig production. This help 
farmers to compare their antibiotic consumption to 
others and make them aware whether they are low 
or high antibiotic users.  This may encourage high 
antibiotic users to lower their use.

7. Prescription in contexts outside the clinical 7. Prescription in contexts outside the clinical 
consultationconsultation

In veterinary medicine, prescription of antimicrobials 
may happen in contexts other than at a clinical 
consultation, and decision-making needs to be more 
specifically addressed. 

Of course, veterinary surgeons have personal 
confidence that their prescribing decisions are 
responsible. However, some veterinarians might have 
relatively little presence on farms, often only called 
onto the farm in emergencies. Veterinary practice, 
relationship with farmers and presence on farms are 
very different across animal species and countries. 
Due to low veterinary involvement, particularly on 
sheep and beef farms, prescribing in contexts other 
than clinical consultation can be common.
In this case, the decision to prescribe antibiotics 
should be balanced considering whether the farmer 
suspects a disease or wants to prevent this disease, 
and if the veterinarian is confident or not in the 
farmers’ judgement of the disease. 
The other points to deliberate are if the farmer is a 
long term client and the veterinarian regularly visits 
their herd/flock(s), or if the veterinarian rarely visits 
the farm, or the farmer is a new client. Some farmers 
may work with several veterinarians. It may also be 
considered whether the farmer comes in for the 
same medication regularly or if they have never used 
an antibiotic for this reason before.
Besides that, consider some specific barriers e.g. the 
lack of time or the willingness of the farmer to pay for 
a veterinary visit.
To conclude, the decision making is largely based 
on the confidence in the farmer judgment and the 
mutual trust between farmer and veterinarian.

Examples of therapy guidelines Examples of therapy guidelines 
For dairy cows, SNGTV (France) reviewed in 2012 the 
guidelines for mastitis treatment, ten years after the 
first version. These new guidelines assess available 
therapeutics and diagnostic tests, and propose 
a methodology for the prescription of herd level 
treatment plans fitted to the epidemiological status of 
the farm. The new treatment plans and decision trees 
differ from the previous ones for the following aspects: 

no sustainable improvement of the herd mastitis 
situation without prevention; 
no useless or anti-economic antibiotic treatments; 
fewer antibiotic treatments by systemic route; 
fewer antibiotic treatments with wide spectrum 
activity; 
less use of critical antibiotics; 
more use of teat sealers at dying off; 
no milk containing antibiotics to feed calves or other 
animals.
Furthermore, the probability of spontaneous cure 

should be considered and spectrum of treatment should 
be appropriate for the etiological (disease-causing) 
agent. US research showed that mastitis cases that are 
culture negative at detection or caused by E. coli rarely 
benefit from antimicrobial therapy. Using antibiotics to 
treat these cases should be considered on an individual 
case basis.

Associations between bacteriological cure and clinical 
outcomes are weak. Resolution of inflammation is not 
a reliable indicator that mastitis is cured. Evaluation of 
continued decline in quarter-level SCC appears as the 
most reliable indicator of therapeutic efficacy.

THE IMPACT OF LEARNING THE IMPACT OF LEARNING 
AND TRAININGAND TRAINING

1. How to support change1. How to support change
Changing practices is a complex process that requires 
support, time and synergy between the different actors 
involved. Separately, mass dissemination, collective 
advice and individual advice are insufficient to achieve 
the expected changes in terms of antibiotic reduction. 
In order to change, farmers (as well as their advisors and 
colleagues) need to be truly convinced of the feasibility 
of the change options presented to them and consider 
that they can be in line with their values, objectives, and 
the reality of their farm.

varies depending on the input parameters. Accurate 
Information on infection status, prevention of new 
infections and cure resulting from treatment will be 
necessary to advise farmers properly about antibiotic 
usage on their farm.

https://www.itavi.asso.fr/content/reseau-professionnel-de-references-sur-les-usages-dantibiotiques-en-elevage-avicole
http://www.journees-recherche-porcine.com/texte/2019/santeanimale/s06.pdf
https://www2.sngtv.org/article-bulletin/referentiel-dutilisation-de-la-bacteriologie-dans-les-interventions-de-maitrise-des-mammites/


2. Different levels of knowledge and stages of learning2. Different levels of knowledge and stages of learning
The stages of changing practices are reflected in 
different educational objectives linked to different types 
of knowledge. Awareness raising, i.e., understanding and 
ownership of the issues, is the first step. It then allows 
general knowledge to be addressed, thus influencing 
the attitude towards change. Understanding of 
biological processes and detailed knowledge follows. 
The link between this knowledge and related practices 
allows a better understanding of the changes and 
facilitates implementation. 

Change is a complex process that takes time. 
Supporting farmers in changing their practices to 
reduce antibiotic use can be broken down into different 
stages. Each stage is characterized by educational 
objectives for the farmer and a particular role for the 
support to facilitate the validation of the objectives.

3. Various resources and tools3. Various resources and tools
Depending on the audience and the level of knowledge, 
different tools and resources can be considered. For 
example, for an initial awareness-raising action aimed 
at future farmers, a tool presenting elements in an 
interactive way, online, can be used. This tool facilitates the 
commitment of learners by involving them in the process. 
The learners conduct the investigation to acquire scientific 
and technical knowledge, identify and understand the 
issues, identify the actors involved and compare their 
opinions and practices with those of a variety of actors.

Concerning the training of farmersConcerning the training of farmers
How can we continue to train and adapt to new issues 
when the time available is limited and the subjects are 
increasingly complex? Perhaps by integrating support 

courses that combine traditional group training, virtual 
classes (short periods of input and exchange from 
home via the computer), and individual support from 
an advisor.

The virtual classroom brings together participants 
and a trainer in real time to exchange, see each other, 
view documents and videos, take quizzes and share 
their screen. It recreates online the conditions of a 
classroom training course thanks to interactive and 
educational tools. The courses are never made up solely 
of virtual classes, but alternate group days and virtual 
classes. The group dynamic is beneficial for change, as 
a complement to individual action12 3 4.

Learning on the field Learning on the field 
The more the farmer is involved in the actions, the 
easier the learning will be. It is in the action that we 
learn. Actions directly linked to the field, to concrete 
actions, to testimonies facilitate the transmission and 
integration of knowledge.

Farmer field school: Vaarst - 2007 - Danish Stable 
Schools for Experiential Common Learning in Groups 
of Organic Dairy Farmers.

Cited references & further readingCited references & further reading
1 Poizat et al_2018_Learnings exploratory implementation of 
innovative training program_IFSA https://www.researchgate.net/
publication/327845718_Learnings_from_an_exploratory_implementation_
of_an_innovative_training-program_to_reduce_antibiotic_use_in_the_
dairy_sector
2 Examples of training for poultry farmers and pig farmers : http://
biosecurite.ifip.asso.fr/
3 Example of farmers courses RedAB : http://idele.fr/no_cache/recherche/
publication/idelesolr/recommends/guide-methodologique-pour-mettre-
en-place-des-parcours-innovants-pour-reduire-les-antibiotiques-1.html
4 Leaflets for technicians and farmers about good pratices for antibiotic 
use : https://www.itavi.asso.fr/content/5-plaquettes-rassemblees-sous-
forme-de-livret-pour-sensibiliser-les-equipes-techniques-et
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