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A range of bacteria that cause common yet 
potentially life-threatening illnesses are 
becoming increasingly resistant to antibiotics. 
Tackling this issue poses one of the great 
public-health challenges of the 21st century. 
The misuse of antibiotics in both human and 
veterinary medicine has accelerated the 
development of antibiotic resistance. 
In agriculture, antibiotics are used to cure sick 
animals, but they are also used preventively, 
especially in the stressful conditions that are 
common in intensive livestock farming. This 
type of use is very conducive to the 
development of resistant bacteria. Restricting 
human antibiotic use will not be effective 
unless the widespread use of antibiotics in 
farmed animals is curbed. Antibiotic-resistant 
bacteria in animals can be transmitted to 
humans through consumption of meat, and 
close contact with animals or the environment.  
The use of antibiotics as growth promoters has 
been banned in the EU since 2006, but 
continues in many other parts of the world. 
Except for this ban, EU actions to combat 
antibiotic resistance have essentially been 
limited to monitoring, recommendations on 
prudent use and research funding. 
Surveillance data show an increasing trend of 
antibiotic resistance in Europe. Data on the use 
of antibiotics in agriculture is currently patchy, 
but Member States are working to provide 
more extensive and comparable data.  
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Glossary 
Antibiotic: A substance that kills or slows the 
growth of bacteria and similar micro-organisms.   

Antimicrobial: A broader term covering 
antibiotics, antiviral drugs and similar medicines, 
either biologically or chemically derived.  

The terms "antibiotics" and "antimicrobials" are 
often used interchangeably, as are "antibiotic 
resistance" and "antimicrobial resistance" (AMR).  

Issue definition 

In the EU, around 25 000 people die every 
year as a result of an antibiotic-resistant 
infection. The increasing number and 
prevalence of antibiotic-resistant bacteria are 
creating concern that we may return to the 
pre-antibiotic era, in which people died from 
simple infections. "Superbugs" like MRSA1 
have attracted attention to the problem.  

Numerous studies have demonstrated a 
significant link between the use of 
antibiotics in farmed animals and the 
development of antibiotic resistance. 
Globally, about half of all antibiotics are used 
in agriculture. Most antibiotics used to treat 
animals are identical to those used in 
humans, which means that resistance to 
veterinary antibiotics threatens the arsenal 
of antibiotics available to treat humans.   
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http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf
http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf
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There is a lack of data on the agricultural use 
of antibiotics to enable precise conclusions 
on cause and effect and support policy 
decisions. EU Member States (MS) are 
currently working to improve the collection 
and comparability of data. 

The European Centre for Disease Prevention 
and Control (ECDC) has established an 
antibiotic awareness day, occurring on 18 
November each year. Antibiotic resistance 
was the theme of the World Health 
Organisation (WHO) World Health Day on 7 
April 2011. 
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Antibiotics in farmed animals 

Preventive use is widespread 
Antibiotics are used in farmed animals in four 
main ways: to cure infection in a sick animal 
(therapeutic use); group medication treating 
the cohort of a sick animal to prevent the 
spread of disease (metaphylactic use); 
preventive use in healthy but stressed 
animals (prophylactic use); and for growth 
promotion. The nature of intensive livestock 
production means that animals are often 
exposed to infection or under stress, with the 
result that the preventive use of antibiotics 
in healthy animals is widespread.  

Since 2006, the use of 
antibiotics as growth 
promoters has been banned 
in the EU. EU guidelines 
emphasise the prevention of 
infectious diseases in animals 
to reduce the need for 
antibiotics, e.g. via vaccination 
programmes, education and improved 
hygiene. However, about 50% of antibiotics 
prescribed in Europe are destined for use in 
animals.  

The international dimension 
The international dimension is important 
since trade is a significant factor in the 
spread of resistant bacteria. Since 1997, the 
WHO, FAO2 and the OIE3 have organised a 
number of expert consultations to discuss 
the use of antibiotics in the food chain and 

the related rise in AMR. The Codex 
Alimentarius4 Commission has established 
an ad hoc Intergovernmental Task Force on 
AMR, which is examining how AMR from 
non-human antibiotic use is transmitted 
through food.  

In the US, about 70% of antibiotics sold are 
used in healthy animals, often as growth 
promoters. The US has only recently begun 
to address this issue, e.g. through the 
Preservation of Antibiotics for Medical 
Treatment Act (PAMTA) and new guidance 
from the FDA.  

Antibiotic resistance 

Bacteria are continuously evolving and 
mutating. When exposed to antibiotics, 
naturally resistant strains may survive. 
Antibiotic use will therefore inevitably create 
some level of resistance. However, the 
misuse of antibiotics in both human and 
veterinary medicine has accelerated this 
process, while the development of new 
types of antibiotics lags behind.  

Bacteria are able to develop resistance to 
antibiotics when exposed to low doses over 
time. The preventive use of antibiotics in 
intensive farming creates precisely this type 

of situation. Animals tend to 
be given antibiotics via their 
feed. This means that some eat 
too much (which creates the 
risk of residues remaining in 
the meat) while others eat not 
enough (allowing resistance to 
develop). Since many of the 

antibiotics used in farming are identical to 
those used in human healthcare, this allows 
bacteria to develop resistance to antibiotics 
that are essential for human health.  

Antibiotics in organic farming 

Regulation 834/2007 sets out 
EU rules on organic farming. It 
permits the use of antibiotics 
"where necessary and under 
strict conditions" in order to 
avoid animal suffering.  

A long list of studies dating back to 1969 
shows the link between the use of antibiotics 
in agriculture and the emergence of AMR. 
The decreasing level of antibiotic-resistant 
bacteria found in animals, meat and humans 
in the EU since the 2006 ban is widely used 
as evidence of this link. 

http://ecdc.europa.eu/en/EAAD/Pages/Home.aspx/
http://www.euro.who.int/en/who-we-are/whd/world-health-day-2011-antibiotic-resistance-no-action-today,-no-cure-tomorrow
http://www.louise.house.gov/index.php?option=com_content&id=1315&Itemid=138
http://www.fda.gov/downloads/AnimalVeterinary/GuidanceComplianceEnforcement/GuidanceforIndustry/UCM216936.pdf
http://www.saveantibiotics.org/resources/Pew_ABR_Bibliography.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32007R0834:EN:NOT
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There is a greater risk of human to human 
transmission in hospital settings, while there 
is a fairly low risk of humans contracting 
resistant bacteria from agriculture. However, 
most individuals spend little time in hospital, 
while the majority are exposed in some way 
to antibiotics used in agriculture (via residues 
in meat, environmental contamination, etc). 
One model suggests that the effect of such 
extensive exposure to a small risk is more 
significant than the limited exposure to a 
greater risk (see above-mentioned article, 
Figure 2). 

Best practice: prudent use 
The Federation of Veterinarians of Europe 
(FVE) prepared guidelines on the prudent 
use of antibiotics in veterinary medicine. 
Member States have national guidelines. The 
European Platform for the Responsible Use 
of Medicines in Animals (EPRUMA) brings 
together stakeholders such as veterinarians, 
farmers, manufacturers of feed and animal 
medicines, etc. 

EU actions  

In 2001, the Commission adopted a strategy 
on antibiotic resistance, stressing the role of 

veterinary as well as human medicine. The 
strategy underpinned the subsequent 
phase-out of antibiotics as growth 
promoters and stepped up monitoring and 
awareness-raising efforts. A 2002 Council 
Recommendation on the prudent use of 
antibiotics focuses on measures in human 
medicine. 

The glycopeptide case: "a large-scale 
natural experiment" 

The article Agricultural Antibiotics and 
Human Health describes the contrasting 
policies of the EU and the US regarding the 
use of glycopeptides (avoparcin in animals 
and vancomycin in humans) as a "large-scale 
natural experiment". In the EU, many 
countries allowed glycopeptides for use in 
animals as a growth promoter in the 1970s, 
while they were not widely used in humans. 
In the US, glycopeptides were reserved for 
human use. In the 1990s, Vancomycin-
resistant enterococci (VRE) emerged as a 
problem. VRE was rarely found outside 
hospitals in the US (less than 1% of cases), 
while in Europe it was estimated that 2-12% 
of the population carried VRE, including 
people who had never been hospitalised. 
When glycopeptides were banned as a 
growth promoter in the EU, VRE declined. 

Controlling the use of antibiotics 
The use of antibiotics as growth promoters 
was gradually restricted in the EU, starting in 
1997-98 with five antibiotics critical in 
human medicine and culminating in a total 
ban from 1 January 2006. Regulation 
1831/2003 bans the use of antibiotics as feed 
additives, but they are still permitted for 
therapeutic and preventive uses (via 
medicated feed or prescribed veterinary 
medicines). The use of coccidiostats and 
histomonostats was deemed essential 
(primarily for poultry production) and they 
continue to be allowed, under strict 
conditions, even though they are of 
antibiotic origin. In 2008, the Commission 
prepared a report on their use, concluding 
that they are still essential and do not pose a 
public health risk. Countries with monitoring 
in place, like Sweden, have not detected a 
rise in AMR related to their use.  

Directive 90/167/EEC sets out the rules on 
medicated feed. Medicated feed is subject to 
controls and must be prescribed. 
Alternatively, farmers can mix (prescribed) 
ready-to-use veterinary antibiotics in water 
or feed (not regulated by the Directive). 
Some countries, e.g. Spain, France and the 
UK, use large amounts of medicated feed, 
while Germany and Denmark use relatively 
little. The Directive is currently being revised 
and the Commission has produced a study to 
inform this revision. A consultation on 
medicated feed is open until 30 May 2011.  

Directive 2001/82/EC (amended by 
2004/28/EC and 2009/53/EC) sets out 
controls on the manufacture, authorisation, 
marketing, distribution and surveillance of 
veterinary medicines.  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1167557/
http://www.fve.org/news/publications/pdf/antibioen.pdf
http://www.epruma.eu/
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52001DC0333:EN:HTML
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2002:034:0013:0016:EN:PDF
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32003R1831:EN:NOT
http://ec.europa.eu/food/food/animalnutrition/feedadditives/docs/Report-Coccs-233-2008-EN.pdf
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31990L0167:en:NOT
http://ec.europa.eu/food/food/animalnutrition/labelling/medicated_feed_report_20100224.pdf
http://ec.europa.eu/food/food/animalnutrition/labelling/medicated_feed_en.htm
http://ec.europa.eu/health/files/eudralex/vol-5/dir_2001_82/dir_2001_82_en.pdf
http://ec.europa.eu/health/files/eudralex/vol-1/dir_2009_53/dir_2009_53_en.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1167557/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1167557/
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Regulation 2160/2003 sets out control 
measures on salmonella and other food-
borne diseases that are transmissible 
between animals and humans.  

Monitoring the use of antibiotics 
The Commission strategy underlined the 
need for monitoring of antibiotic residues in 
animal products in accordance with Directive 
96/23/EC. Maximum residue levels (MRLs) are 
based on scientific advice. Both Member 
States and countries exporting to the EU 
must report annually to the Commission on 
the results of their monitoring. Compliance 
controls are carried out by the Commission's 
Food and Veterinary Office. Samples of 
animal products exceeding the MRLs are rare 
(less than 1%), but most often concern 
antibiotics (about 70% of infractions). 

The European Antimicrobial Resistance 
Surveillance System (EARSS) was established 
in 1999 following the adoption of Decision 
2119/98/EC (replaced by EARS-NET since 
2010). EARS-NET monitors the prevalence of 
specific antibiotic-resistant bacteria in 
humans. It is supplemented by Directive 
2003/99/EC which requires the MS to 
monitor and report on antimicrobial 
resistance in salmonella and campylobacter 
in cattle, pigs, poultry and food derived from 
those species. 

Research under FP6 and FP7  
Research to combat AMR has been highly 
prioritised in the EU framework programmes, 
receiving over €200 million of support since 
the Microbial Threat Conference in 
Copenhagen in 1998. 

EP position 

The European Parliament has actively 
followed the issue of antibiotics in 
agriculture, as evidenced by a long list of 
parliamentary questions5 dating from 1996 
to the present. A motion for a resolution on 
antibiotic resistance is currently under 
discussion in the AGRI Committee. In its 2010 
resolution (INI/2009/2202) on the evaluation 
of the animal welfare action plan (2006-

2010), the EP welcomed the reduction in 
antibiotic use since they were banned as 
growth promoters, but called on the 
Commission to improve data collection and 
analysis. In its 2008 resolution 
(INI/2007/2260) on the animal health 
strategy (2007-2013), the EP pointed to the 
growing problem of antibiotic resistance and 
urged the Commission to act. In 2001, the EP 
adopted a resolution on the prudent use of 
antibiotics (in humans), recommending new 
legislation to limit the use of antibiotics in all 
fields to therapeutic purposes.  

Antibiotic use in farmed animals in 
selected Member States 

Lack of comparable data 
The European Medicines Agency (EMA) 
coordinates the collection of data through 
the ESVAC project. During the current pilot 
phase, ten MS participate on a voluntary 
basis6. However, even these data are not 
entirely comparable. From 2012 onwards, 
sales data and estimations per species will be 
collected from all MS. More detailed data on 
actual usage by animal species will be 
collated from 2013.  

The lack of data comparability arises due to a 
number of issues. Some countries report 
figures on the amount of antibiotics sold 
while others report actual use. In many 
countries the figures include antibiotics used 
in pets, which may account for a large 
proportion of the total amount sold. There 
are also technical reasons why the figures are 
not comparable, e.g. statistics tend to show 
the weight of antibiotics used, but newer 
antibiotics generally require smaller amounts 
per treatment than older ones. Trade also 
has an effect, as some countries import 
young animals for fattening and export them 
for slaughter, which would suggest higher 
levels of antibiotic use in the country raising 
the animals.  

Antibiotic use varies widely in the EU 
The consumption of antibiotics varies widely 
by species, due to differences in the type and 

http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CELEXnumdoc&lg=EN&numdoc=32003R2160&model=guichett
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31996L0023:EN:HTML
http://draaf.franche-comte.agriculture.gouv.fr/rubrique.php3?id_rubrique=135
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31998D2119:EN:NOT
http://eur-lex.europa.eu/smartapi/cgi/sga_doc?smartapi!celexplus!prod!DocNumber&lg=en&type_doc=Directive&an_doc=2003&nu_doc=99
http://ec.europa.eu/research/health/infectious-diseases/antimicrobial-drug-resistance/index_en.html
http://www.europarl.europa.eu/meetdocs/2009_2014/documents/agri/re/859/859185/859185en.pdf
http://www.europarl.europa.eu/sides/getDoc.do?type=TA&language=EN&reference=P7-TA-2010-0130
http://www.europarl.europa.eu/sides/getDoc.do?pubRef=-//EP//TEXT+TA+P6-TA-2008-0235+0+DOC+XML+V0//EN
http://www.europarl.europa.eu/oeil/file.jsp?id=210722
http://www.emea.europa.eu/docs/en_GB/document_library/Other/2010/04/WC500089584.pdf
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level of bacterial diseases present. Antibiotics 
are most frequently used in pigs. Based on 
statistics showing the distribution of 
livestock across the EU (available from 
Eurostat), it would therefore be expected 
that Denmark should have the highest level 
of antibiotic use and the UK should have the 
lowest. The available figures (see Figure 1) 
show that this is not the case, but there is 
insufficient information to determine what 
the factors behind the pattern of use are.  

Figure 1 - Amounts (in mg) of antibacterial agents 
sold per kg biomass of pig, poultry and cattle meat 
plus estimated live weight of dairy cattle in 2007 
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Data source: Comparison of the sales of veterinary 
antibacterial agents between 10 European countries /          
K. Grave, J. Torren-Edo, D. Mackay, 2010.  *2005 data 

An EP Policy Department study from 2006 
shows that despite differences in reporting 
data, it is clear that there are major 
differences in the amounts of antibiotics 
used to produce the same amount of meat, 
which means it should be possible for some 
countries to reduce their consumption.  

In a recent interview, the French Agriculture 
Minister said that he aims to work with the 
livestock sector to reduce the use of 
antibiotics by 25% in the next five years.  A 
recent report shows that the reduction from 
1999 to 2009 was only 11.83%. 
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Consequences for human health 

The agricultural industry has long argued 
that human use of antibiotics is responsible 
for growing levels of AMR. Although prudent 

use in human medicine is essential, a wide 
range of health authorities and scientists 
argue that restricting human use will not be 
sufficient to halt the rise in antibiotic 
resistance unless the widespread use of 
antibiotics in farmed animals is curbed. 
Already in 2003, a workshop bringing 
together experts from the WHO, FAO and 
OIE concluded that there is clear evidence of 
human health problems due to the use of 
antibiotics in animals and the resulting 
resistant organisms.  

Antibiotic-resistant bacteria in animals can 
be transmitted to humans through food, 
close contact with animals (farmers) or 
through the environment (resistant bacteria 
in animal waste enters streams, soil, etc).   

Surveillance data show an increasing trend 
of antibiotic resistance in Europe. This trend 
is connected to levels of use, with higher 
levels of resistance noted in southern and 
eastern Europe where the (human) 
consumption of antibiotics is up to three 
times higher than in northern Europe7. There 
is not enough data to determine whether the 
distribution of agricultural use is similar, but 
it is likely. The northern countries banned 
non-therapeutic use earlier and currently 
appear to be more restrictive. However, 
anomalies exist, e.g. the Netherlands has the 
lowest level of human antibiotic use but the 
highest level (among the ten countries 
currently reporting data) of use in animals.  

EARS-NET provides reference data (e.g. 
Figure 2) on the level of antibiotic resistance 
of seven bacteria of public health 
importance (e.g. E-coli, MRSA).  

In its 2010 report on antimicrobial resistance, 
the European Food Safety Authority 
expressed particular concern about the high 
levels of fluoroquinolone resistance (see 
Figure 2), since fluoroquinolones are of 
critical importance in human medicine (e.g. 
pneumonia and bronchitis, urinary tract and 
kidney infections, typhoid fever, anthrax).  

An Australian study shows that where 
fluoroquinolones are strictly reserved for 

http://jac.oxfordjournals.org/content/65/9/2037.full?keytype=ref&ijkey=Wu3vHXnQl8WVqDG
http://jac.oxfordjournals.org/content/65/9/2037.full?keytype=ref&ijkey=Wu3vHXnQl8WVqDG
http://www.europarl.europa.eu/stoa/publications/studies/stoa173_en.pdf
http://agriculture.gouv.fr/media-diminuer-les-antibiotiques
http://www.anmv.afssa.fr/en_anmv/documents/2011/rapport%202009%20final_eng.pdf
http://www.who.int/foodsafety/publications/micro/en/report.pdf
http://ecdc.europa.eu/en/activities/surveillance/EARS-Net/Pages/Amr_Map_Report.aspx
http://www.efsa.europa.eu/en/efsajournal/doc/1658.pdf
http://www.ncbi.nlm.nih.gov/pubmed/14718099
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human use, fluoroquinolone-resistant 
bacteria are rare and usually not locally 
acquired.   

Main references 

Commission staff working paper on antimicrobial 
resistance / European Commission, DG SANCO, 
SANCO/6876/2009r6, Brussels, 18.11.2009.  

Figure 2 - Proportion of Fluoroquinolones (R) - 
resistant E-coli isolates, 2009 

Antimicrobial Resistance, EFSA overview.  
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Data source: ECDC European Antimicrobial Resistance 
Surveillance Network, data from participating countries 

Comparison of the sales of veterinary 
antibacterial agents between 10 European 
countries / K. Grave, J. Torren-Edo, D. Mackay. In 
Journal of Antimicrobial Chemotherapy, 2010. 

Meeting with stakeholders on monitoring sales 
of veterinary antimicrobial agents in Europe 
(documents under separate tab), European 
Medicines Agency (EMA), Sep. 2010.  

Antibiotic Resistance, / ETAG, European 
Parliament, PD study IP/A/STOA/ST/2006-4, 2006.   

Opinion of the Scientific Steering Committee on 
Antimicrobial Resistance, European Commission, 
DG XXIV Consumer Policy and Consumer Health 
Protection, 28 May 1999. 
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Endnotes 
 

1 Methicillin-resistant Staphylococcus aureus. 

2 The Food and Agriculture Organisation of the United Nations. 

3 Office International des Epizooties, the World Organisation for Animal Health. 

4 Codex was created by the FAO and WHO to protect consumers, ensure fair trade in food, and promote the coordination of 
international food standards. 

5 Antibiotic resistance (2011), Use of antibiotics in agriculture (2010), International trade and resistance to antibiotics (2010), 
MRSA and antibiotics in the agriculture industry (2005), Antibiotics as additives in animal feedingstuffs (2002), Ban on use of 
antibiotics in small doses (2002), Hormones and antibiotics in meat (2002), Administration of massive doses of antibiotics to 
calves to speed up fattening (2001), Restrictions on the use of antibiotics for animals in Finland and Sweden (1998), Antibiotics 
(1998), Misuse of antibiotics for preventive purposes (1996).  

6 Czech Republic, Denmark, Finland, France, Germany, the Netherlands, Norway, Sweden, Switzerland, and the UK. In 2010, 
Belgium, Ireland, Luxembourg and Spain started collecting data. Cyprus, Estonia and Hungary plan to start soon.  

7 Several studies have shown this trend, e.g. Outpatient antibiotic use in Europe and association with resistance: a cross-national 
database study and Variation in antibiotic use in the European Union. See also p.286 in the Annual Epidemiological Report on 
Communicable Diseases in Europe 2008. 
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