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Objectives: To compare the sales of veterinary antibacterial agents between 10 European countries.

Methods: Data were compiled from published reports from the 10 countries. We express the usage as amounts
sold of veterinary antibacterial agents per country and year, in mg active substances per kg biomass of slaugh-
tered pigs, poultry and cattle plus estimated biomass of (live) dairy cattle for the corresponding year.

Results: The usage, as expressed in mg antibacterial drugs sold/kg biomass of slaughtered pigs, poultry and
cattle and of (live) dairy cattle, varied from 18 to 188 mg/kg. The relative proportion of the various classes
of antibacterial agents sold varied considerably.

Conclusions: The apparent wide variations in the usage of veterinary antimicrobial agents between countries
cannot be explained by differences in the animal species demographics alone. Further in-depth analyses are
required to identify the factors underlying the observed differences.
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Introduction
Data generated from surveillance of the usage of veterinary anti-
bacterial agents are essential to identify and quantify risk factors
for the development and occurrence of resistance, such as
methicillin-resistant Staphylococcus aureus (MRSA) or extended-
spectrum b-lactamase (ESBL)-producing bacteria1 in animals,
as well as its impact on human health. Data on the use of anti-
bacterial agents can be combined with data on antimicrobial
resistance to inform the development of policies for the contain-
ment of antimicrobial resistance at national, regional and inter-
national levels.2

This article compares and discusses the usage and usage pat-
terns of veterinary antibacterial agents between 10 European
countries and is a first step towards the collation of data on
usage of antibacterial agents categorized by animal species at
the European level.

Methods
Currently, data on overall sales of veterinary antibacterial agents are pub-
lished on a regular basis by 10 European countries: the Czech Republic;
Denmark; Finland; France; Germany; the Netherlands; Norway; Sweden;
Switzerland; and the UK.3–12 We have compiled overall sales data of veter-
inary antibacterial agents for therapeutic use from the published reports
into a standardized table format; the data represent sales in 2007 except
for Germany for which the most recent figures were for 2005.

The sales figures are reported in tons of active substance sold per
antibacterial class (e.g. tetracyclines).

The overall sales data generally represent sales for use in the total
animal population in the various countries in 2007. However, the inclusion
criteria of veterinary antibacterial agents were inadequately described or
lacking in several of the reports; therefore the data coverage may vary
and affect its interpretation.

As the majority of antibacterial veterinary products are marketed for
more than one species the sales cannot be ascribed to a single target
species and thus the sales cannot be reported relative to the size of the
target population, e.g. per number of slaughter pigs produced per study
year and country. To correct for the population ‘at risk’ of being treated,
a pragmatic approach is to use the total biomass of major production
animals as the denominator.13 We derived data for slaughtered pigs,
poultry and cattle and of (live) dairy cattle for the various Member
States from the Eurostat14 database while for Norway and Switzerland
data from Statistics Norway15 and Swiss Statistics16 were applied. We
calculated the biomass of live dairy cattle by multiplying numbers of
dairy cattle by the standard average weight of the various breeds
(500 kg).

The type and incidence of bacterial diseases vary considerably between
species and consequently the consumption of veterinary antibacterial
agents is heavily influenced by animal species demographics. As the
biomass produced reflects the population, we applied the above-described
denominator as a measure to express the differences in the population
patterns.

In the current paper, the usage is expressed as amounts sold, in mg
active substances, of veterinary antibacterial agents per the total
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biomass of slaughtered pigs, poultry and cattle and of (live) dairy cattle
per country and year.

Results
The amounts used per country of veterinary antibacterial agents
relative to the sum of the biomass of food-producing animals
varied from 18 to 188 mg/kg across the 10 European countries
(Figure 1).

Totally in the 10 European countries, 48% of the sales of
veterinary antibacterial agents were accounted for by tetra-
cyclines, 17% by sulphonamides and trimethoprim (as sulphona-
mides or in combination) and 16% by b-lactams.

The usage patterns varied considerably between countries:
e.g. in the Netherlands, the Czech Republic and France tetra-
cyclines accounted for 57%, 56% and 50% of the amounts
sold (in tons of active substance), respectively, while in Finland,
Sweden and Norway the corresponding figure was 11%, 11%
and 5%, respectively. For the latter countries the sales of
b-lactams were the most predominant, representing 64%, 55%
and 44% of the total sales, respectively. The sales of cephalo-
sporins accounted for 1% of total use in the Czech Republic,
Denmark, France and Switzerland, 2% in the UK, 6% in Sweden
and 7% in Finland; for Germany, the Netherlands and Norway
cephalosporins may have been reported as b-lactams.

There are relatively large differences in the animal species
demographics between the 10 countries (Figure 2). For
example, in Denmark, slaughter pigs accounted for the major
proportion of the biomass (76%) ‘at risk’ in 2007 while poultry
represented only 7%; in the UK the corresponding figures were
18% and 36% and in the Netherlands the corresponding
figures were 41% and 23%. In comparison, the estimated
amounts of antibacterial agents sold per kg biomass of the

major animals amounted to 52 mg in Denmark, 94 mg in the
UK and 188 mg in the Netherlands.

Discussion
The highest usage of antibacterial agents among food-producing
animals is generally in pigs and consequently Denmark and the
UK would be expected to have the highest and lowest usage,
respectively, of the 10 countries included in the present study.
The observed differences in overall sales of veterinary antibacter-
ial agents in animals between the 10 European countries can
therefore not be explained by differences in animal species
demographics alone. The variations between the countries in
overall sales could arise due to differences in animal husbandry,
in dosing and/or in practices in terms of frequency when pre-
scribing antibacterial agents for use in animals, while the
observed variations in terms of differences in prescribing patterns
could arise due to availability of veterinary antibacterial products
on the market, prices and veterinarians’ prescribing behaviour. As
the biomass of slaughtered animals has been used to describe
animals at risk and some countries transport animals for slaugh-
ter in other countries this may give rise to over- or under-
estimates of the usage for some of the countries. However,
insufficient information is currently available to analyse the
data in terms of the possible effects of differences with respect
to dosing, prescribing practices, animal husbandry, transport of
animals for slaughter in other countries as well as prices and
availability of veterinary antibacterial products. For such ana-
lyses, overall sales need to be differentiated into use per
species and then further analysed on the amount used per sub-
stance per treatment to estimate the number of animals treated.
Provided the data coverage is similar for the countries included in
this study it seems that the reported amounts of antibacterial
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Figure 1. Amounts, in mg, of veterinary antibacterial agents sold in 2007 per kg biomass of pig meat, poultry meat and cattle meat produced plus
estimated live weight of dairy cattle. *2005 data. **The substances included vary from country to country.
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agents sold relative to the biomass of livestock varies almost
10-fold between countries. It is not possible to conclude on
the factors underlying the differences observed.

Conclusions

An apparent wide variation in the usage of veterinary antimicro-
bial agents between countries was observed that cannot be
explained by differences in the animal species demographics
alone. Further analyses of the usage by animal species, age
groups, dosing, animal husbandry and transport of animals for
slaughter in other countries are required to identify the factors
underlying these observed differences.
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Figure 2. Biomass, as percentage of total biomass, of pig meat, poultry meat and cattle meat produced and of estimated live weight of dairy cattle
for 2007 (in 1000 tons in table). *2005 data.
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