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Mission statement

The mission of the European Medicines Agency is to foster scientific excellence
in the evaluation and supervision of medicines, for the benefit of public and

animal health.

Legal role

The European Medicines Agency (hereinafter ‘the Agency’
or EMA) is the European Union (EU) body responsible for
coordinating the existing scientific resources put at its disposal
by Member States for the evaluation, supervision and
pharmacovigilance of medicinal products.

The Agency provides the Member States and the institutions
of the EU and the European Economic Area (EEA) countries
with the best-possible scientific advice on any questions
relating to the evaluation of the quality, safety and efficacy
of medicinal products for human or veterinary use referred
to it in accordance with the provisions of EU legislation
relating to medicinal products.

The founding legislation of the Agency is Regulation (EC) No
726/2004 of the European Parliament and 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?.

Principal activities

Working with the Member States and the European Commission
(EC) as partners in a European medicines network, the Agency:

Provides independent, science-based recommendations on
the quality, safety and efficacy of medicines, and on more
general issues relevant to public and animal health that
involve medicines;

Applies efficient and transparent evaluation procedures to
help bring new medicines to the market by means of a
single, EU-wide marketing authorisation granted by the EC;

e Implements measures for continuously supervising the
quality, safety and efficacy of authorised medicines to ensure
that their benefits outweigh their risks;

Provides scientific advice and incentives to stimulate the
development and improve the availability of innovative new
medicines;

e Recommends safe limits for residues of veterinary medicines
used in food-producing animals, for the establishment of
maximum residue limits by the EC;
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e Involves representatives of patients, healthcare professionals
and other stakeholders in its work, to facilitate dialogue on
issues of common interest;

e Publishes impartial and comprehensible information about
medicines and their use;

e Develops best practice for medicines evaluation and
supervision in Europe and contributes alongside the Member
States and the EC to the harmonisation of regulatory
standards at the international level.

Guiding principles
e We are strongly committed to public and animal health.
* We make independent recommendations based on scientific

evidence, using state-of-the-art knowledge and expertise
in our field.

e We support research and innovation to stimulate the
development of better medicines.

e We value the contribution of our partners and stakeholders
to our work.

e We assure continual improvement of our processes and
procedures, in accordance with recognised quality standards.

e We adhere to high standards of professional and personal
integrity.

e \We communicate in an open, transparent manner with all
of our partners, stakeholders and colleagues.

e We promote the well-being, motivation and ongoing
professional development of every member of the Agency.
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About the European Medicines Agency

The European Medicines Agency (EMA) is a decentralised body of the EU, located in Amsterdam. Its main responsibility
is the protection and promotion of public and animal health through the evaluation and supervision of medicines for
human and veterinary use.

The Agency is responsible for the scientific evaluation of applications for European marketing authorisations for both
human and veterinary medicines (centralised procedure). Under the centralised procedure, companies submit a single
marketing authorisation application to the Agency. Once granted by the EC, a centralised marketing authorisation is
valid in all EU Member States and, after implementation at national level, in the EEA-EFTA states (Iceland, Liechtenstein
and Norway).

The Agency, with the help of its Committee for Medicinal Products for Veterinary Use (CVMP), and its Antimicrobials
Working Party (AWP), has produced a strong body of scientific advice’ in relation to the use of antimicrobials and
the risk of antimicrobial resistance (AMR), with the intention of promoting the continued availability of effective
antimicrobials for use in animals while, at the same time, acting to minimise risks to animals or humans arising
from their use.

The European Surveillance of Veterinary Antimicrobial Consumption (ESVAC) project was launched by the Agency
in September 2009, following a request from the EC to develop a harmonised approach to the collection and reporting
of data on the use of antimicrobial agents in animals from the Member States.

About the report

The tenth ESVAC report presents data on the sales of veterinary antimicrobial agents from 31 European countries in 2018,
provided at package level according to a standardised protocol and template. In addition, it includes a chapter describing
changes in consumption of veterinary antimicrobials for the years 2010-2018 (Chapter 2.8).

Of note is that compared to previous editions, this report does not present changes over the years by country (chapter 2.8.2 in
previous reports). Information on country specific changes in sales over the years will be published in a separate addendum.

The report emphasises certain classes or subclasses of antimicrobials included in Category B of the categorisation made by
the EMA Antimicrobial Advice ad hoc Expert Group (AMEG) in 2019 (see selection criteria in Annex 5). The AMEG categories
consider the World Health Organization (WHO) categorisation of antimicrobials®, the need for those antimicrobials

in veterinary medicine and the probability of transfer of antimicrobial resistance from animals to humans. The AMEG
classification is published on the EMA webpage”.

Category B of the AMEG categorisation includes those veterinary antimicrobials where the risk to public health

is estimated to be higher than other classes of veterinary antimicrobials; fluoroquinolones, other quinolones, 3rd- and
4th-generation cephalosporins and polymyxins are included in this category. Macrolides are not included in Category B
of the AMEG categorisation’.

? Available from the European Medicines Agency website (www.ema.europa.eu) via Home > Veterinary regulatory > Overview >
Antimicrobial resistance.

WHO Critically Important Antimicrobials for Human Medicine. 6th revision (https://www.who.int/foodsafety/publications/antimicrobials-
sixth/en/).

EMA/AMEG 2019. Categorisation of antibiotics in the European Union. Answer to the request from the European Commission for
updating the scientific advice on the impact on public health and animal health of the use of antibiotics in animals (https://www.ema.
europa.eu/en/documents/report/categorisation-antibiotics-european-union-answer-request-european-commission-updating-scientific_
en.pdf).

Although macrolides are not included in Category B, the CVMP has made recommendations indicating that, among other things, the
responsible use of antimicrobials (macrolides) should be strongly promoted, and that although acknowledging that macrolides are
first-line treatment against a number of animal diseases, there is a need to avoid unnecessary use.
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In 2017, the European Centre for Disease Prevention and Control (ECDC), the European Food Safety Authority (EFSA) and
EMA published the second joint report on the integrated analysis of the consumption of antimicrobial agents and occurrence
of AMR in bacteria from humans and food-producing animals (JIACRA II report)s. Whilst recognising the complexity of
evaluating the association between the sales of antimicrobials and occurrence of AMR in animals and humans, the report
confirms that a reduction in the sales of antimicrobials is a desirable objective in order to contain AMR.

ECDC, EFSA and EMA have also jointly established a list of harmonised outcome indicators’ to assist EU Member States in
assessing their progress in reducing the use of antimicrobials and occurrence of AMR in both humans and food-producing
animals. For food-producing animals, the proposed indicators for antimicrobial consumption include: overall sales of
veterinary antimicrobials; sales of 3rd- and 4th-generation cephalosporins; sales of quinolones (specifying the proportion
of fluoroquinolones); and sales of polymyxins, measured in mg/PCU.

This tenth ESVAC report places the emphasis on food-producing animals.

The data and information included in this report have been reviewed and approved by the ESVAC National Contact Points
(NCs) or their alternates.

Advice on how to read this report:

It is generally agreed that it usually takes at least three to four years to establish a valid baseline for the data
on sales of veterinary antimicrobial agents. Consequently, the data from countries that have collected such data
for the first few years should be interpreted with due caution.

It should be emphasised that the data presented in this report should not be used alone as a basis for setting
management priorities; additional data on the production of animals per country and animal demography,
available veterinary medicinal products and other factors should also be considered.

It should be underlined that data presented in this report should not be used for direct comparison between
countries, as more detailed information and analysis would be needed.

® Available on the EMA webpage (www.ema.europa.eu) via: Home > Veterinary regulatory > Overview > Antimicrobial resistance >
Analysis of consumption and resistance (JIACRA): https://www.ema.europa.eu/en/documents/report/ecdc/efsa/ema-second-joint-
report-integrated-analysis-consumption-antimicrobial-agents-occurrence_en.pdf

7 Available on the EMA webpage (www.ema.europa.eu) via Home > Veterinary regulatory > Overview > Antimicrobial resistance >
Analysis of consumption and resistance (JJACRA) > Outcome indicators (https://www.ema.europa.eu/en/documents/report/ecdc-efsa-
ema-joint-scientific-opinion-list-outcome-indicators-regards-surveillance-antimicrobial_en.pdf).
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Summary

A total of 31 European countries — 30 EU/EEA countries and Switzerland - submitted data on sales or prescriptions (two
countries) of antimicrobial veterinary medicinal products (VMPs) to the European Medicines Agency for 2018.

A population correction unit (PCU) is applied as a proxy for the size of the food-producing animal population (including
all horses). The main indicator used in the current report to express the sales is milligrams of active ingredient sold per
population correction unit - mg/PCU.

A large difference in the sales for 2018, expressed as mg/PCU, was observed between the countries with highest and
lowest sales (range 2.9 to 466.3 mg/PCU); total aggregated sales linked to aggregated PCU for all 31 countries which
delivered data in 2018 was 103.2 mg/PCU, while the median was 57.0 mg/PCU.

Of the overall sales of antimicrobials in the 31 countries in 2018, the largest amounts, expressed as mg/PCU, were
accounted for by tetracyclines (30.7 %), penicillins (28.8%) and sulfonamides (8.4 %). Overall, these three classes
accounted for 67.9 % of total sales in the 31 countries.

The prescribing patterns of the various antimicrobial classes, expressed as mg/PCU, varied substantially between the

31 countries. In 2018, notable variations in the proportion of antimicrobial classes included in the EMA AMEG Category B
were observed between countries, i.e. 3rd- and 4th-generation cephalosporins, fluoroquinolones, other quinolones and
polymyxins - with sales ranging from <0.01 to 0.9 mg/PCU, <0.01 to 10.9 mg/PCU, 0 to 2.5 mg/PCU and 0 to

12.8 mg/PCU, respectively (Table 5). For these classes, sales (mg/PCU) for food-producing animals in the 31 countries
accounted for 0.2%, 2.5%, 0.3% and 3.3 % of total sales, respectively. In addition to the antimicrobial classes
belonging to AMEG Category B, WHO has classified macrolides as critically important antimicrobials (CIAs) with the
highest priority for human medicine. Macrolides accounted for 7.7 % of the total sales of antimicrobials for food-
producing animals in the 31 countries in 2018.

When aggregated for 31 countries, sales (mg/PCU) of pharmaceutical forms suitable for group treatment accounted for
87.7 % of the total sales: premixes accounted for 26.9%; oral powders for 9.0%; and oral solutions for 51.8% (Figure 8).
The proportion accounted for by pharmaceutical forms applicable to group treatment varied substantially between
countries, ranging from 2.3% to 95.0% (Figure 7). Of the pharmaceutical forms intended for treatment of individual
animals (12.3% of total sales across all countries), 11.4% of the sales were accounted for by injectable preparations,
0.6 % by intramammary preparations and 0.3 % by oral pastes, boluses and intrauterine preparations (Figure 8).

In 2018, overall in the 31 countries, the proportion of the total sales of antimicrobial veterinary medicinal products
(VMPs) suitable for group treatment (oral powder, oral solution and premix) that contained one active ingredient was
87.5%; 12.5% contained two or more active ingredients (Figure 20).

For the 25 countries which provided sales data for all years between 2011 and 2018, an overall decline in sales
(mg/PCU) of 34.6 % was observed. Overall sales fell from 161.4 mg/PCU in 2011 to 105.6 mg/PCU in 2018 in these
countries (Figure 23). A fall in sales (mg/PCU) of more than 5% was observed in 18 of these 25 countries (ranging from
-6.2% to -58.2%), whilst there was an increase of more than 5% in five countries during the reference period (ranging
from 13.0% to 32.7 %) (Table 8).

Among these 25 countries, a noticeable decrease in sales (mg/PCU) was identified for some of the highest-selling countries,
which has had a significant impact on overall sales and resulted in the 34.6 % reduction observed during this period.
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The total sales of the AMEG Category B antimicrobials in these 25 countries showed a decreasing trend, which
contributed to the overall decrease. Specifically, between 2011 and 2018, sales of 3rd- and 4th-generation
cephalosporins decreased by 24.4 %, polymyxins decreased by 69.8 %, fluoroquinolones decreased by 4.2 % and sales
of other quinolones decreased by 74.4%.

Variations between the 31 countries in reported sales (mg/PCU) and in sales patterns are likely to be partly due to
differences in the occurrence of bacterial diseases, in the composition of the animal population and in the production
systems. Furthermore, there are considerable variations in terms of the daily doses used for the various antimicrobial
agents and pharmaceutical forms, as well as in duration of treatment. Since, these factors can only partly explain the
differences in the sales observed between the 31 countries, other factors must also be considered. Some countries
have changed their national data-collection systems over the years (e.g. Slovenia in 2013, Spain in 2014 and 2017 and
Romania in 2015) or have identified under-reporting for some of the years (e.g. Bulgaria in 2014 and Spain in 2014),
which may also have an impact on the data. Overall, this emphasises that the data presented in this report should

not be used for direct comparison between countries without considering, among other things, the above-mentioned
differences, and that changes observed over time for certain countries should be interpreted with caution.

Sales of veterinary antimicrobial agents in 31 European countries in 2018
Tenth ESVAC report 11



12

Introduction

Terms of reference from the European Commission

In 2008, the Council of the European Union adopted the Council Conclusions on Antimicrobial Resistance (AMR)?, calling
upon the European Commission (EC) and the Member States to strengthen surveillance systems and improve data
quality on antimicrobial resistance and the consumption of antimicrobial agents within both the human and veterinary
sectors. In response to the Council Conclusions, the EC requested the Agency to take the lead in the collection of data
on sales of veterinary antimicrobial agents in the Member States. To guarantee an integrated approach, the EMA was
requested to consult the ECDC, the EFSA and the EU Reference Laboratory for Antimicrobial Resistance (EURL-AR).

The European Surveillance of Veterinary Antimicrobial Consumption (ESVAC) project was launched in September
2009, following a request to develop an approach for the harmonised collection and reporting of data on the use

of antimicrobial agents in animals in the Member States (SANCO/E2/KDS/rz D(2008) 520915). Through the EC terms
of reference, the EMA was requested, among other activities:

e to identify the existing data/surveillance systems established for collection of data on the sales and use
of antibacterial drugs in the Member States;

e to develop a harmonised approach for the collection and reporting of data based on national sales figures, combined
with estimations of usage in at least the major groups of species;

e  to collect the data from Member States and manage the database;
e to draft and publish a summary annual report presenting the data from Member States.
Regarding data collection:

e comparability with the sale/use of antimicrobials in humans should be ensured.

About ESVAC activity

Through the ESVAC activity, data are collected on sales of antimicrobial VMPs at package level from the EU Member
States, EEA countries and Switzerland. Furthermore, in 2016, the ESVAC established defined daily doses for animals
(DDDvet) and defined course doses for animals (DCDvet) (EMA/224954/2016°). To prepare for the collection of data
by animal species, in 2018, the ESVAC published guidance on the collection of harmonised and standardised data
from Member States on the use of antimicrobials by species™.

Article 57 of Regulation (EU) 2019/6 on veterinary medicinal products' requests mandatory reporting of data on
antimicrobial medicinal products used in animals. It states that the Agency shall cooperate with Member States and with
other Union agencies to analyse data on antimicrobial sales and use and shall publish an annual report.

8 http://www.consilium.europa.eu/ueDocs/cms_Data/docs/pressData/en/Isa/101035.pdf

° Available on the EMA website (www.ema.europa.eu) via: Home > Veterinary regulatory > Antimicrobial resistance > European
Surveillance of Veterinary Antimicrobial Consumption > Units of measurement

' Available on the EMA website (www.ema.europa.eu) via Home > Veterinary regulatory > Antimicrobial resistance > European
Surveillance of Veterinary Antimicrobial Consumption (ESVAC) > Reporting data by animal species: https://www.ema.europa.eu/en/
documents/scientific-guideline/guidance-collection-provision-national-data-antimicrobial-use-animal-species/categories_en.pdf

" Official Journal of the European Union, 2019. ‘Regulation (EU) 2019/6 of the European Parliament and of the Council of 11 December
2018 on veterinary medicinal products and repealing Directive 2001/82/EC’, https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32019R0006&from=EN
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The organisation of the ESVAC project is illustrated in Figure 1.

The core of the ESVAC responsible for sales data collection is the ESVAC network of main NCs and alternates, nominated

by the national competent authorities in the participating countries. The country and affiliation of the ESVAC main NCs and
alternates can be found in Annex 8 of this report. The tasks of the ESVAC main NCs are: to provide sales data to the ESVAC
team at the EMA in response to annual data calls; to revise the data in terms of quality and validity, following requests from
the ESVAC team; to validate the data applied to calculate the PCU; and to provide comments on the annual ESVAC report.

The ESVAC sales data activity is supported by an Expert Advisory Group (EAG), which comprises representatives of the
ESVAC main NCs or alternate network. There are also observers from the EC, ECDC and EFSA. The task of the sales
ESVAC EAG is to provide technical advice on surveillance of overall sales data of antimicrobial VMPs, including collection,
analysis and reporting of data, and preparation of the annual reports. A list of the ESVAC EAG members and observers
can be found in Annex 9 of this report.

Figure 1. Organisation of the ESVAC
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ESVAC deliverables also include publication of the core graphs and tables of the ESVAC sales reports available on the
EMA website through ESVAC BI (Oracle Business Intelligence Enterprise Edition)™.

?ESVAC interactive database accessible via ESVAC activity web page: https://www.ema.europa.eu/en/veterinary-regulatory/overview/
antimicrobial-resistance/european-surveillance-veterinary-antimicrobial-consumption-esvac#interactive-esvac-database-section
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1. Technical notes

1.1. Antimicrobial veterinary medicinal products included in the data sets

To obtain harmonised data on sales of antimicrobial veterinary medicinal products from the ESVAC participating
countries, the ESVAC protocol” has defined which antimicrobials are to be included in the data sets by using

the Anatomical Therapeutic Chemical classification system for VMPs (ATCvet'®) (Table 1). Of note is that all the
antimicrobials included in the dataset encompass substances with an antibacterial activity. All pharmaceutical forms,
including premixes used to produce medicated feed, are included except dermatological preparations (ATCvet group QD)
and preparations for sensory organs (ATCvet group QS). The contribution of these pharmaceutical forms, in tonnes of
active ingredient, to the total amount of veterinary antimicrobials sold is considered to be minimal, and therefore the
impact of the deviation is negligible. It should be noted that the use of antimicrobial growth promoters is prohibited
in the ESVAC participating countries, and therefore they are not part of the data collection. Ionophore coccidiostat
feed additives and veterinary medicines containing zinc oxide™ are not included in the data material. Also, other
active ingredients, which are not classified as antibiotics, e.g. antiprotozoals (with no antibacterial effect), antivirals,
antifungals and anti-inflammatory ingredients, fall out of the scope of the ESVAC protocol.

To harmonise the reporting of sales of VMPs with the data on sales of antimicrobial agents in human medicine, they
are presented according to the classes/subclasses defined by the ATCvet hierarchical system, using WHO international
non-proprietary names (INN), where available. If INNs have not been assigned, the ATCvet system applies either USAN
(United States Adopted Names) or BAN (British Approved Names).

Table 1. Categories and ATCvet codes™ of antimicrobial VMPs included in the data

Categories of veterinary antimicrobial agents ATCvet codes

Antimicrobial agents for intestinal use QAO07AA; QAO07AB

Antimicrobial agents for intrauterine use QGO1AA; QGO1AE; QGO01BA; QGO1BE; QG51AA; QG51AG
Antimicrobial agents for systemic use QJo1

Antimicrobial agents for intramammary use QJ51

Antimicrobial agents belonging to antiparasitic products* QP51AG

* Solely sulfonamides

1.2. Variables reported for each antimicrobial veterinary medicinal product

Detailed information on the variables to be reported for each antimicrobial VMP is given in Annex 2 of this report, as
well as in the ESVAC protocol and ESVAC data-collection form published on the Agency’s website'®. To standardise the
information, including for the purposes of data management, the following categories of pharmaceutical forms have
been applied for reporting sales data to the ESVAC: boluses, injectable preparations, intramammary preparations for
lactating cows, intramammary preparations for dry cow treatment, intrauterine preparations, oral solutions (includes
powders for administration in drinking water), oral pastes, oral powders (powder to be administered with the feed),
premixes (premix for medicated feeding stuff) and tablets (including capsules). It should be noted that when the
product information contains instructions such as ‘powder for solution’ or ‘powder for administration in drinking
water’, the form should be reported as an oral solution. Premixes are VMPs, intended for incorporation into medicated
feedingstuffs, usually produced by feed mills.

Y Available on the EMA website (www.ema.europa.eu): https://www.ema.europa.eu/en/documents/other/european-surveillance-
veterinary-antimicrobial-consumption-esvac-data-collection-protocol_en.pdf

14Www.whocc.no/atcvet/

On 26 June 2017, the European Commission issued a decision to request the Member States to withdraw in five years from the above
date existing marketing authorisations of veterinary medicinal products containing zinc oxide to be administered orally to food-
producing animals. (C(2017) 4529 final)

'® Available on the EMA website (www.ema.europa.eu) via: Home > Regulatory > Veterinary medicines > Overview > Antimicrobial
resistance > European Surveillance of Veterinary Antimicrobial Consumption > Sales data collection form and protocol.
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1.3. Collection and calculation of sales data

The ESVAC participating countries provide the number of packages sold for each product presentation - i.e. name of
VMP, pharmaceutical form, strength of active ingredient and pack size for each calendar year within the territory of the
country. Data are directly uploaded into the ESVAC database by the reporting countries using the ESVAC web-based
application. The volume of active antimicrobial ingredient in tonnes sold for each product presentation is calculated

by multiplying the number of packages sold by the strength of active antimicrobial ingredient per unit of presentation
package, as declared in corresponding product information. For fixed combination VMPs, the amount sold is calculated
for each antimicrobial ingredient separately. Tonnes sold for each product presentation are automatically calculated in
a standardised and harmonised manner by the ESVAC web-based application tool. This implies application of standard
conversion factors to calculate from international units (IU) to mg when the strength is given in IU (Table A11) and
when prodrug standard conversion factors are used to convert to mg of active antimicrobial ingredient (Table A12).

1.4. Denominator: population correction unit (PCU)

The amounts of veterinary antimicrobial agents sold in the different countries are normalised by the animal population
that could potentially be treated with antimicrobials in each country. The PCU has been established as a denominator
for the sales data. The data sources used and the methodology for the calculation of the PCU are comprehensively
described in Appendix 2 of the Agency’s report ‘Trends in the sales of veterinary antimicrobial agents in nine European
countries: 2005-2009’ (EMA/238630/2011)". Animal categories included in the calculation of the PCU and the weights
used to calculate the PCU are described in Annex 3 of this report. It must be emphasised that the PCU is purely

a surrogate for the animal population that could potentially be treated.

1.4.1. Calculation of PCU

The PCU for each animal category is calculated by multiplying numbers of livestock animals (dairy cows, sheep, sows
and horses) and slaughtered animals (cattle, goats, pigs, sheep, poultry, rabbits and turkeys) by the theoretical

weight at the most likely time of treatment. However, due to the limited availability of live goats data via Eurostat, this
category was not included when the PCU methodology was established for the first ESVAC report'®. For countries with

a relatively high number of goats compared to other food-producing animals, this results in an underestimation of the
PCU. For farmed fish, Eurostat data are given only as live-weight at slaughter rather than weight of slaughtered farmed
fish; thus, for fish biomass live-weight slaughtered is used to calculate the total PCU.

For animals exported or imported for fattening or slaughter (cattle, goats, pigs, sheep and poultry), the PCU is
calculated by multiplying the number of animals by a standardised weight.

The PCU of the animals exported for fattening or slaughter to another Member State — i.e. cattle, pigs, poultry, goats
and sheep — is added to the PCU of livestock and slaughter animals in the country of origin because young animals

are typically treated more frequently than other age classes. The PCU for animals imported for fattening or slaughter
from another Member State is subtracted from the total PCU of livestock and slaughter animals of the importing country
in order to avoid double counting (counting by both the exporting and importing country) and since it is included in

the data on slaughter animals (Eurostat data).

The PCU is calculated for each species, weight class or production type, as follows:
PCU domestic

e Number of animals slaughtered x estimated weight at treatment

e Number of livestock x estimated weight at treatment

PCU export

e Number of animals transported to another country for fattening or slaughter x estimated weight at treatment

Y Available on the EMA website (www.ema.europa.eu) via: Home > Veterinary regulatory > Overview > Antimicrobial resistance >
European Surveillance of Veterinary Antimicrobial Consumption > https://www.ema.europa.eu/en/documents/report/trends-sales-
veterinary-antimicrobial-agents-nine-european-countries_en.pdf

*Trends in the sale of veterinary antimicrobial agents in nine European countries (http://www.ema.europa.eu/docs/en_GB/document_
library/Report/2011/09/WC500112309.pdf)
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PCU import
e Number of animals imported from another country for fattening or slaughter x estimated weight at treatment

Total PCU is calculated as follows: PCU = total PCU + total PCU - total PCU

Domestic Export Import

The total PCU by country is calculated according to the data above.

1 PCU = 1 kg of animal biomass.

1.4.2. Animal species and categories included in the PCU; selection of data
sources

Eurostat, the Statistical Office of the EU, covers data on numbers of food-producing animals slaughtered, as well as
numbers of livestock animals. The Eurostat database'® was therefore selected as the source for these data. If data were
not available via Eurostat (e.g. for rabbits and fish), national statistics were applied. In addition, national statistics on
animal categories are applied for non-EU countries - Iceland, Norway and Switzerland - as data for these countries

are not available from Eurostat. For horses (food-producing species according to EU legislation), national statistics
provided by the ESVAC NCs are used. Data on dogs and cats are not available in all participating countries. Therefore,
these species are not included in the PCU in order to have comparable data. As tablets are typically approved only for
companion animals, they are excluded from the data sets prior to the normalisation of sales by PCU.

The Eurostat data on the numbers of cattle, pigs, poultry, sheep and goats exported or imported for fattening or
slaughter might not be complete, as exports and imports are only reported above a certain amount. Therefore, data are
obtained from TRACES (TRAde Control and Expert System run by the EC’s DG SANTE), as these are based on health
certificates, which are obligatory for all animals crossing any border, and thus the data are complete.

In cases where the deviation between the Eurostat data and/or TRACES data and national statistics was more than 5%,
countries could provide national statistics for calculating the PCU.

1.5. Correction of historical data

Occasionally during data validation processes, inconsistencies in previously submitted datasets may be identified.
This may be due to several reasons, e.g. new official statistics becoming available or a specific inaccuracy identified for
a product presentation. In such cases, data should be rectified in all relevant datasets.

The introduction of amendments to already approved datasets is encouraged in order to present accurate sales of
antimicrobial VMPs for each country per year.

Note that subsequent to the correction of historical data, the updated values are published in the ESVAC Interactive
Database as soon as they have been validated and approved by Member States.

1.5.1. Sales data

Iceland identified inconsistencies in the forms reported for a minor number of presentations for the 2010-2017 datasets.
This led to revisions to sales data, which are included in the ESVAC database and in the results of this report.

1.5.2. PCU data

Updates were made to the PCU data, compared to the values used for the ESVAC 2017 report™. For France, the data on
live horses were updated for previous years, i.e. 2010-2018. For Greece, the data for slaughtered rabbits were revised

for 2015 to 2017. For Poland, the data for biomass of fish produced were revised for 2011-2017. For Portugal, the

data for slaughtered rabbits were amended for 2017. For Slovakia, the data for slaughtered turkeys were corrected for

2011-2017 and the number of slaughtered rabbits was modified for 2017. Although difference in mg/PCU following the

updates was apparent, it was not extensive.

" https://ec.europa.eu/eurostat/data/database
*Sales of veterinary antimicrobial agents in 31 European countries in 2017 (https://www.ema.europa.eu/en/documents/report/
sales-veterinary-antimicrobial-agents-31-european-countries-2017_en.pdf)
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1.6. Quality check and validation of the sales and PCU data

The countries participating in the ESVAC upload sales data directly using a web-based submission tool (ESVAC web
application) designed for data collection. To ensure the consistency of variables submitted, automated warning and error
messages are displayed instantaneously when any of the figures uploaded do not meet standardisation requirements.
When data are uploaded, various summary reports can be created using the ESVAC BI application and can be used for
validation. Each country is responsible for the quality of the sales data delivered to the ESVAC. The ESVAC secretariat
assists with data validation, including the identification of outliers, mainly by comparison with available data from
previous years and with official product information available in the registers of nationally-authorised medicinal
products. Possible outliers are cross-checked and addressed with each ESVAC NC until final agreement is reached.

Development of suitable quality control measures, including assessment of data coverage and accuracy, are defined
and set up by each country individually, taking into account the distinctive aspects of each country’s data collection.

Reference data for the denominator (PCU) gathered by the Agency from the Eurostat database and TRACES are
uploaded into the ESVAC web application. The data are subsequently validated by the ESVAC participating countries.
To ensure data quality and validity, the PCU data are displayed in the ESVAC BI reports in a way that allows for
comparison with values per animal category and the overall PCU approved for previous years. Possible outliers are
cross-checked and addressed with each ESVAC NC until final agreement is reached.

1.7. Analysis and reporting of the data

Based on the assumption that tablets are almost solely used for companion animals, tablets are excluded from the
dataset used to report sales for food-producing animals. All other pharmaceutical forms (including boluses) are
reported as sold for use in food-producing animals, including horses. Of note is that some of the sales allocated to food-
producing animals could be for non-food-producing animals such as fur animals, exotic birds and racing pigeons. In the
current report, the term ‘group treatment’ is used for medication administered orally, via feed or water; intramammary
preparations for lactating cows and for dry cow treatment are reported aggregated.

The main indicator applied in this report to express the consumption of veterinary antimicrobials is mg of active
ingredient normalised by the population correction unit (mg/PCU):

Amount sold in tonnes x 10°

PCU in kg

In this report, the term ‘food-producing species’ includes horses™. The data are presented according to the classes

or subclasses defined in the ATCvet hierarchical system. For combination preparations, sales of each active ingredient
are reported according to the ATCvet class or subclass name for each single substance in question. Maps of the spatial
distribution of consumption of the various veterinary antimicrobial agents were created using Adobe Illustrator CC 2015.

It should be noted that data presented in this report are calculated using the exact sales figures for each product (five
decimals), but in the tables and graphs the numbers are aggregated and rounded. Therefore, the total sales in tables,
for example, may differ slightly from the more detailed data presented in this report.

All data presented in this report reflect the datasets available on 3 September 2020; any updates made to the data
at a later stage are not included in the data analyses.

Data on sales, including tablets used for treatment of companion animals, are available in the ESVAC Interactive
Database.
1.8. Summary of data sources/types included, by country

Information concerning the number of years of data collection, legal basis for the data collection at national level,
systems for distribution of antimicrobial VMPs, sources from which sales data were obtained, type of data, and the data
included, by country, are shown in Table 2.

' Regulation (EC) No 854/2004 establishes that horses are considered to be food-producing animals. Typically, statistics on living horses
cover both food-producing and non-food-producing horses. This implies that the use of medicines authorised for companion horses is
also included in the surveillance.
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2. Results

2.1. Overall sales (tonnes) of antimicrobial agents for veterinary use

The overall national sales data cover sales of antimicrobial VMPs for use in food-producing animals, plus sales of tablets
that are used almost solely in companion animals. Injectable veterinary antimicrobial agents are also used in companion
animals. As injectable presentations are frequently marketed for both food-producing and companion animals and their
use in companion animals is minor in terms of weight of active ingredient, such sales are included in the statistics for
food-producing animals. Sales of tablets, and therefore use in companion animals, accounted for a minor proportion of
the total sales of antimicrobial VMPs in 2018, except in Finland, Iceland, Luxembourg, Norway, Slovenia, Sweden and
the United Kingdom, where they represented 10.3%, 8.4%, 5.3%, 6.9%, 5.2%, 7.2% and 5.8% of the total sales,
respectively (Table 3). Overall, sales of tablets in the 31 countries represented 1.1 % of the total sales in tonnes.

Table 3. Overall sales, in tonnes of active ingredient, split by tablets (used mainly in companion animals) and all other
pharmaceutical forms (used mainly in food-producing animals), by country, in 2018

Tablets All other pharmaceutical forms Total

Country Tonnes % of overall Tonnes %o of overall sales tonnes
sales

Austria 0.7 1.4% 48.0 98.6 % 48.6
Belgium 2.0 1.0% 195.0 99.0% 197.0
Bulgaria 0.1 0.3% 47.8 99.7 % 48.0
Croatia 0.1 0.6% 19.6 99.4 % 19.7
Cyprus 0.1 0.1% 53.4 99.9% 53.5
Czechia 1.0 2.4% 40.2 97.6 % 41.2
Denmark 0.8 0.8% 93.6 99.2% 94.3
Estonia 0.1 2.3% 6.1 97.7% 6.2
Finland 1.1 10.3% 9.3 89.7% 10.3
France 15.2 3.2% 456.2 96.8% 471.4
Germany 9.6 1.3% 753.1 98.7 % 762.7
Greece 0.5 0.5% 113.0 99.5% 113.6
Hungary 0.3 0.2% 150.2 99.8 % 150.4
Iceland 0.1 8.4% 0.6 91.6% 0.6
Ireland 0.8 0.8% 98.6 99.2% 99.4
Italy 10.3 1.1% 932.1 98.9% 942.4
Latvia 0.1 1.5% 6.0 98.5% 6.1
Lithuania 0.1 0.8% 10.7 99.2% 10.8
Luxembourg 0.1 5.3% 1.8 94.7 % 1.9
Malta 0.04 1.8% 2.1 98.2% 2.2
Netherlands 3.2 1.7% 183.9 98.3% 187.1
Norway 0.4 6.9% 5.7 93.1% 6.1
Poland 1.8 0.2% 782.2 99.8% 784.0
Portugal 1.2 0.6% 191.8 99.4% 193.0
Romania 3.8 1.6% 230.7 98.4% 234.5
Slovakia 0.3 2.3% 12.1 97.7% 12.4
Slovenia 0.4 5.2% 7.8 94.8% 8.2
Spain 0.5 <0.01% 1,724.1 299% 1,724.6
Sweden 0.8 7.2% 9.8 92.8% 10.6
Switzerland 0.7 2.0% 32.9 98.0% 33.6
United Kingdom 13.2 5.8% 212.9 94.2% 226.2
Total 31 countries 69.3 1.1% 6,431.4 98.9 % 6,500.7
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2.2. Population-adjusted sales for food-producing animals, including horses,
by antimicrobial class

The sales of veterinary antimicrobial agents, expressed as mg sold per PCU, ranged from 2.9 mg/PCU to 466.3 mg/PCU
across the 31 countries (Table 4). The sales patterns of the antimicrobial classes also varied substantially between the

countries (Table 5).

Table 4. Sales, in tonnes of active ingredient, of veterinary antimicrobial agents marketed mainly for food-producing

animals1, PCU and sales in mg/PCU, by country, for 2018

Sales (tonnes) for

Country food-producing animals PCU (1,000 tonnes) Sales in mg/PCU
Austria 48.0 957.2 50.1
Belgium 195.0 1,724.4 113.1
Bulgaria 47.8 399.9 119.6
Croatia 19.6 293.0 66.8
Cyprus 53.4 114.5 466.3
Czechia 40.2 704.6 57.0
Denmark 93.6 2,446.7 38.2
Estonia 6.1 114.0 53.3
Finland 9.3 496.8 18.7
Fra