I.
DDDanimal (Defined Daily Dose in animals)


A.
Definition and general considerations

The basic definition of the unit is:

The DDDanimal is the assumed average dose per day for a drug used for its main indication in animals.

A DDDanimal will only be assigned for drugs that already have an ATCvet code.

At present, DDDanimals are assigned for the ATCvet group QJ Antiinfectives for systemic use for selected food producing species and ages, i.e. cattle, pig and chicken. The following terms are used: DDDcattle, DDDpig, DDDchicken.

It should be emphasised that the defined daily dose is a unit of measurement and does not necessarily reflect the recommended or prescribed daily dose (PDD - see page 6

 REF PDD \h 
 \* MERGEFORMAT ).  Doses for individual animals and for animal herds may differ from the DDDanimal and will necessarily have to be based on individual characteristics (e.g. age and weight) and pharmacokinetic considerations.

Drug consumption data presented in DDDanimals do only give a rough estimate of the consumption and do not give an exact picture of the actual use.  DDDanimals provide a fixed unit of measurement independent of price and formulation enabling the researcher to assess trends in drug consumption and to perform comparisons on veterinary antimicrobial usage between countries, animal populations etc.

B.
Principles for DDDanimal assignment

DDDanimals for plain substances are normally based on mono therapy.  Exceptions to this rule will be given in the guidelines.

A DDDanimal will normally not be assigned for a substance before a product is approved and marketed in at least one country.

1.
Plain preparations

Plain products are preparations containing one active ingredient (including stereoisomeric mixtures).  

When a new DDDanimal is assigned, various sources are used to achieve optimal information of the actual or expected use of a substance.  The assigned DDDanimal is based on the following principles: 

-
The average dose used for the main indication as reflected by the ATCvet code.  DDDanimals are assigned for chosen species, i.e. cattle, pigs and chickens.  The DDDanimals are expressed per kg animal.  Exceptions will be specified and explained in the guidelines.

-
The maintenance dose is usually preferred when establishing the DDDanimal.  Some drugs are used in different initial doses but this is not taken into account when assigning the DDDanimal.

-
The treatment dose is generally used.  If, however, prophylaxis is the main indication, this dose is used. Such cases will be explained in the guidelines.

· A DDDanimal is usually established according to the declared content (strength) of the product. Various salts of a substance are usually not given different DDDanimals.  Exceptions are described in the guidelines.  

The DDDanimal is nearly always a compromise based on a review of the available information, including approved doses in various countries where such information is available.  The DDDanimal assigned may occasionally be a dose that is rarely if ever prescribed, because the estimate is an average of two or more commonly used dose sizes.

2. Combination products

The DDDanimals assigned for combined preparations follow, as a main principle, the DDDanimal assigned for the main ingredient, i.e. according to the ATCvet code. 

In some cases, the DDDanimal can be expressed in unit dose (UD). Such cases are described under the relevant headings.

The DDDanimals assigned for combination products are based on the main principle of measuring the combination as one daily dose, regardless of the number of active ingredients included in the combination.  If a treatment schedule for an animal includes two single ingredient products, then the consumption will be measured by counting the DDDanimals of each single ingredient product separately.  If, however, a treatment schedule includes a combination product containing two active ingredients, then the calculated consumption measured in DDDanimals will normally be lower since the DDDanimal for the combination will be counted.

The following principles for assigning DDDanimals to combination products apply:

For combination products where the ATCvet code identifies the main ingredient (i.e. for the 50-series combinations and for some 4th levels combinations), the DDDanimal for the combination product should be equal to the DDDanimal for the main active ingredient.

For combination products where the main ingredient can not be identified, DDDanimals are based on the average number of dosages administered per day. This means that: 1 tablet is the DDDanimal for combinations given once daily, whereas 2 tablets is the DDDanimal for combinations given twice daily and 3 tablets is the DDDanimal for combinations given three times daily etc. This means that the assigned DDDanimals may differ from the DDDanimal assigned for the different active ingredients.

3.
Other factors

a)
Depot formulations

Depot formulations (e.g. sustained release formulations) are usually assigned the same DDDanimals as the ordinary dosage forms.  Exceptions to this main rule are described in the guidelines.

b)
Intermittent dosing

In cases where a preparation is administered intermittently, the dose administered is divided by the number of days in the treatment period to obtain the average daily dose.  

c)
Duration of treatment

The DDDanimals for the antiinfectives are as a main rule based on the use in infections of moderate severity.  However, some antiinfectives are only used in severe infections and their DDDanimals are assigned accordingly.  The DDDanimals assigned are based on daily treatment.  

Antiinfectives may be given in a high initial dose followed by a lower daily "maintenance" dose. In such cases, the DDDanimals are assigned according to the average daily dose i.e. the total course dose divided by the number of treatment days. 

4.
Selection of units

For preparations containing only one active ingredient the DDDanimals are, as far as possible, given as amount of active ingredients, using the following units: g (gram), mg (milligram), mcg (microgram), mmol (millimol), U (unit), TU (thousand units) and MU (million units).  The abbreviation U for unit is used for international as well as other units.  

For preparations where a DDDanimal for various reasons cannot be given in amount of active ingredient, the unit UD (unit dose) is used: 

-
Tablets, intramammaries, boli:


1 UD equals 1 tablet, 1 intramammary, 1 bolus

· Powder for oral use:

1 UD equals 1 gram of powder.  If the DDD for an oral powder is given in grams, this refers to the content of active ingredient.

-
Powder in single dose units for oral use:


1 UD equals 1 unit dose powder.

-
Powder for injection:

1 UD equals 1 gram of powder.  If the DDD for powder for injection is given in grams, this refers to the content of active ingredient.

-
Liquid preparations for oral use (mixtures, syrups etc.):


1 UD equals 5 ml of the preparation?

-
Liquid preparations for parenteral use (injections):


1 UD equals 1 ml of the preparation.

Route of administration

The route of administration is indicated by the following codes:

O


= Oral





P


= Parenteral


C.
Principles for reviewing and changing DDDanimal
As the dosages used may change over time, it can be necessary to make some alterations in the assigned DDDanimal. The ATCvet Working Group may review a DDDanimal whenever the Working Group finds it appropriate. 

Changes of DDDanimals should be kept to a minimum and avoided if possible. Too many alterations will always be disadvantageous for long-term studies on drug utilisation.  Before alterations are made, difficulties arising for the users are weighed against the benefits achieved by the alteration.

· The same principles used to assign new DDDanimals also apply when DDDanimals are reviewed.

-
Changes are generally not made unless they are at least in the order of 50 %. Minor alterations are allowed for important drugs, which are frequently used.

D.
Description of other drug units of measurement

Cost
Drug use can be expressed in terms of costs (e.g. national currency).  Cost figures are suitable for an overall cost analysis of drug expenditure.  National and international comparisons based on cost parameters are often misleading and of limited value in the evaluation of drug use in an epidemiological context.  Price differences between alternative preparations and different national cost levels may make the evaluation difficult. The interpretations of results from long-term studies are also difficult due to fluctuations in currency and changes in prices. 

When cost data are used, an increase in the use of cheaper drugs may have little influence on the total level, while a shift to more expensive drugs is more readily noticed.

Volume
Physical units (e.g. grams, kilos, and litres), numbers of packages or tablets and numbers of prescriptions are also used for quantifying drug consumption.  These units can be applied only when the use of one specific drug or of well-defined products is evaluated.  Problems arise, however, when the consumption of whole drug groups is considered.  

If consumption is given in terms of grams of active ingredients, drugs with low potency and high potency are rated as equal..  Combined products may contain different proportions of the active ingredients and this will not be reflected in the statistics.  

Expressing the consumption in numbers of tablets sold also has its disadvantages, because strengths of different tablets may vary.  Also, short-acting preparations will often contribute more than long-acting preparations.

Numbers of prescriptions do not give any useful information of total use, unless total amounts of drugs per prescription are also considered. Numbers of prescriptions, however, are of great value in measuring the frequency of prescribing and in evaluating the clinical use of drugs (e.g. diagnosis and dosages used).

Prescribed daily dose
The prescribed daily dose (PDD) can be determined from prescription studies, veterinary- or pharmacy records and farmer interviews.  It is important to relate the PDD to the diagnosis.  The PDD will give the average daily amount of a drug that is actually prescribed.  When there is a substantial discrepancy between the PDD and the defined daily dose (DDDanimal), it is important to take this into consideration when evaluating and interpreting drug consumption figures.

For drugs where the recommended dosage differs from one indication to another it is important that diagnosis is linked to the prescribed daily dose given.  Information on age of the animals, mono/combined therapy etc. is also important in order to interpret a PDD. 

The PDD may vary depending on both the disease treated and national therapy traditions.  For the antiinfectives, PDDs may vary due to the severity of the infection and known resistance problems.  There are also substantial differences between PDDs in various countries.

The fact that PDDs may differ from one country to another should always be considered when making international comparisons.

It should be emphasised that the prescribed daily dose does not necessarily reflect actual drug consumption. Not all prescribed medications are dispensed, and all the medications dispensed are not necessarily administered to the animals. Specially designed studies are required to measure actual drug intake at the animal level.

II.
Use of the ATCvet/DDDanimal system

As noted above, the main purpose of the ATC/DDD and ATCvet /DDDanimal systems are to serve as tools for presenting drug utilisation statistics. Besides being a tool for the improvement of prescribing, the main aim of monitoring drug use in veterinary medicine is food safety, including antimicrobial (AM) drug resistance. The WHO, FAO, and OIE recommend the surveillance of antimicrobial (AM) drug usage in animals. The many purposes of monitoring usage of AMs in animals are to document national load and usage patterns of AMs, identify trends in the usage of different AMs per animal species, explain patterns and trends regarding AM resistance and AM drug residues, use in regulatory risk assessment of AM resistance and AM drug residues, and evaluation of effectiveness of measures implemented (e.g., campaigns on prudent use, termination of antimicrobial growth promoters drugs).

Several of these aims may also be applied for the other veterinary drug groups.    

A.
Drug consumption
Use of the ATCvet/DDDanimal system allows standardisation of drug groups and a stable unit of measurement to enable comparisons of drug use between countries, regions, etc., and to examine trends in drug use over time and in different settings.

Drug consumption figures should generally be presented as numbers of DDDanimal/1000 kg animal/day. Sales or prescription data presented in  DDDanimal/1000 kg animal/day may provide a rough estimate of the proportion of the animals within a defined area treated daily with certain drugs.  For example, the figure 10 DDDanimals/1000 animals/day indicates that 1% of the animals on average consume a certain treatment daily. 

For antiinfectives (or other drugs normally used in short periods) it is often considered most appropriate to present the figures as numbers of DDDanimals per animal per year.  For example, 5 DDDanimals/animal/year indicates that the consumption is equivalent to the treatment of every animal with a 5 days course during a certain year.  

Alternatively, if the standard treatment period is known, the total number of DDDanimals can be calculated to express the number of treatment courses, and the number of treatment courses can then be related to the total population of animals, i.e. the number of animals at risk. 

For drug groups where DDDanimals have not been established, or a preparation is approved for several animal species, alternative ways of presenting data are recommended. For example, consumption can be presented in grams of active ingredient, or in the case of dermatological preparations in grams of ointment, cream etc.

When there is a known discrepancy between the prescribed daily dose (PDD) and the DDDanimal, this should be taken into account when interpreting drug consumption figures. Caution should also be taken in situations where the recommended dosage differs from one indication to another, or in severe versus mild disease (e.g. antibiotics) and where PDDs may differ from one “population” to another (e.g., according to therapy tradition, resistance problems). 

Since alterations of ATCvet codes and DDDanimals do occur it is important to be aware of which version of the ATCvet index that has been used in drug consumption studies especially when comparing the data over time and when making international comparisons.

B.
Improving drug use

Collecting, interpreting and publishing drug utilisation statistics are critical elements in the process of improving the prescription and dispensing of medicines.  For drug utilisation statistics to have the best possible impact on drug use, the statistics need to be used in a focused and active manner.

One important motivation for establishing the DDDanimal is in order to monitor the use of antiinfectives in food producing animals for the protection of human health.

Examples where drug utilisation statistics based on ATCvet and DDDanimals have been and can be used to improve drug use include the following:

· National publications, which provide veterinarians, pharmacists and others with a profile of drug consumption in the country (with or without comparisons between countries or between areas within the country).

· Publications providing feedback within animal health services. 

-
Use of drug utilisation statistics by national animal health systems, schools of veterinary science, medicine control authorities, and others to identify possible overuse, underuse or misuse of individual drugs or therapeutic groups. This information may be used to initiate specific studies or specific educational interventions.  Educational interventions may include articles in drug bulletins, articles in scientific journals, letters to veterinarians, etc.

C.
Drug catalogues

ATCvet codes are included in some international drug catalogues and in several national drug catalogues.
