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Worked in four hospital pharmacies between 1991 and 
2007; tasks amongst others therapeutic drug 
monitoring of anti epileptics and some antimicrobial 
drugs

In 2007 started at the faculty of Veterinary Medicine of 
the Utrecht University as head of pharmacy; 
traditionally source of conversion data for veterinary 
d  t t i id d ith hi t i l “l ” i  D t h drugs; start coincided with historical “low” in Dutch 
antimicrobial usage



Pharmaceutical Industry

Sales of pharmaceuticals in 2010 in the Netherlands

Drugs for human use total: m€ 6.000

Comprising 6% antibiotics (m€ 360)

Veterinary drugs total: m€ 250

Comprising 35% antibiotics (m€ 87 5)Comprising 35% antibiotics (m€ 87,5)

(>99% for food producing animals)

15% non infectious disease 15% non infectious disease 

related drugs (fertility and

i  i l )

August 31, 2011

companion animals)

August 31, 2011



Research Dutch antibiotics consumption in kg
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Community
voorpagina Chemisch Weekblad, maart 2009 

August 31, 2011August 31, 2011



Community

Human versus veterinary antimicrobial usage monitoring 

Human (DDD/ATC) monitoring and surveillanceHuman (DDD/ATC) monitoring and surveillance

 Related to therapeutic group and therapeutic goal; no interference 

of substances with different potencies  compare doxycycline of substances with different potencies, compare doxycycline 

(DDD=0,1g) and oxytetracycline (DDD=1g) in one therapeutic 

group group 

 Related to population

Veterinary reports

Aggregated therapeutic groups in kg  aggregation method is often  Aggregated therapeutic groups in kg, aggregation method is often 

unclear, eg aminoglycosids orally and parenterally in one group

Relation to population is not standardised: related to meat 

August 31, 2011

 Relation to population is not standardised: related to meat 

production or life weight of livestock
August 31, 2011

Diffuse and ineffective communication on this topic



Pharmaceutical Industry

FIDIN sales dataFIDIN sales data

-

August 31, 2011August 31, 2011

FIDIN antibioticarapportage 2005, FIDIN werkgroep antibioticabeleid



Pharmaceutical Industry

Substitution of oxytetracycline with  doxycycline

(based on usage in 2004, assuming factor 2 dosing difference) 

Substitution of oxytetracycline with  doxycycline

kg

penicillins / cephalosporins 41040

tetracyclines 264020

macrolides 22910

132010
-----------

macrolides 22910

aminoglycosides 8580

fluoroquinolones 6880

trimethoprim / sulfonamides 93000

other 6000

total 442430310220

August 31, 2011

total 442430-----------

-30%
------August 31, 2011

Bron: Maran 2008



Community

threats

 Empty pipeline of new groups of antimicrobials

 Environmental persistence of newer substances due to 
higher stability

 Emerging multi-resistant pathogens

(MRSA, Coli and Klebsiella carrying ESBL or KPC, EHEC, 
VRE, clostridium difficile)

 Zoonoses and penetration (e.g. Q fever, MRSA carrier ship)



Knowledge transfer: 
sharing knowledge adds value

Ways for interpretation of available data on y p
veterinary antimicrobial consumption



Community

Regulatory affairs world wide?

August 31, 2011August 31, 2011



Research

ATC (vet) 

Anatomical Therapeutic Chemical grouping of substancesAnatomical Therapeutic Chemical grouping of substances

d f dWHO defined ATC-vet

Penicillins = QJ01C or QJ51C

Tetracyclins = QJ01A

Doxycylin = QJ01AA02

Oxytetracyclin = QJ01AA01

Aminoglycosides = QA07A or QJ01G

August 31, 2011

Gentamycin orally = QA07AA91

Gentamycin injection = QJ01GB03 August 31, 2011y j Q



Research

Veterinary standardisation of antimicrobial consumption?

WHO defined ATC-vet

Penicillins = QJ01C

Tetracyclins = QJ01A

Dutch approach to veterinary DDD:

1x per day 10 mg/kg = 10 mg/kg

4x per day 10 mg/kg = 40 mg/kg

1x per week 10 mg/kg = 1,43 mg/kg

August 31, 2011August 31, 2011



Research

Available data on Dutch antimicrobial consumption
The Dutch method I

LEI / MARAN

• A sample (representative selection) of husbandries • A sample (representative selection) of husbandries 

• extracting specified antibiotics from the veterinarian invoices

applying the nationally defined dagdoseringen for every • applying the nationally defined dagdoseringen for every 
authorized medicine in The Netherlands, per species and per kg 

con e ting the decla ed amo nt of medicine to t eatable animal • converting the declared amount of medicine to treatable animal 
bodyweight 

elate to the mean p esent total bod eight on the h sband  • relate to the mean present total bodyweight on the husbandry: 
compute mean daily doses per animal year

August 31, 2011August 31, 2011
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“dagdoseringstabel” Pharmacy faculty Veterinary Medicine

August 31, 2011August 31, 2011



Characteristics of the MARAN method

 Acknowledges legal obligation in NL to apply the authorized 
dosages of veterinary medicines: treatable weight 
calculated for every single specified medicine

 Population data (number of animals and weights) available

 Still need to make choices for the exposed subgroup of 
animals: in diary cattle the calves are neglected, in 
breeding sows the mean weight of 10 piglets and 1 sow is 
applied



Community
Daily dosages per animal year in dairy cattleDaily dosages per animal year in dairy cattle

August 31, 2011August 31, 2011

Maran 2009



Community
Daily dosages per animal year in sows/pigletsDaily dosages per animal year in sows/piglets

August 31, 2011August 31, 2011

Maran 2009
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Available data on European antimicrobial consumption

Danmap (prescription vet + hum)Danmap (prescription vet + hum)

Svarm (prescription (since 2003) vet + hum)

Norm Normvet (sales vet + hum)Norm-Normvet (sales vet + hum)

Finres (sales vet)

VMD-sales UK (sales vet)

AFSSA-ANMV France (sales vet)

Swissmedic, Swiss Agency for Therapeutic Products (sales vet)

Germap (sales vet)

BelVet-Sac (sales vet)

FIDIN (sales vet)

August 31, 2011

in kg active substance (accumulated)

August 31, 2011
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Available data on European antimicrobial consumption
Denmark

the consumption is measured both in kg active 
substance and as a National Animal Defined Daily 
Dose, the latter either as the dose for one kg animal 
bodyweight (ADDkg) or as the dose for a defined 
animal body weight x (ADDx), depending on species 
and age group.

August 31, 2011August 31, 2011



Research

Reasons for more specified analysis

Considering
 Potency differences between active substances
 Dosing differences between species
 ???

AimAim
 Linking usage data with resistance data

Interpretation of shifts in therapy choices Interpretation of shifts in therapy choices
 Anticipating future developments

August 31, 2011August 31, 2011



Research

Reasons for more specified analysis and comparison 
between countries 

 Awareness stimulation!

 Adaptation of formularies Adaptation of formularies

Identifying influence ofIdentifying influence of

 Husbandry system and management

St t i  h i Strategic choices

 National policies

Knowing

August 31, 2011

 Populations at risk

August 31, 2011



Research

Available data on European antimicrobial consumption
The Dutch method II (under construction)

Calculated weighed mean dose per FT group per country 

 of all substances in a pharmacotherapeutic group based on Dutch p p g p

authorized medicines (anno 2011) 

 of most important route of administration (mostly oral)p ( y )

 weighed by livestock composition (kg BW of poultry*dose + kg BW 

veal*dose + kg BW cattle*dose + kg BW pig*dose)/total kg BWg g p g )/ g

Interpretation of available kg data possible  at least some Interpretation of available kg data possible, at least some 
consideration of 

 differences in potency between pharmacotherapeutic groups 

August 31, 2011

differences in potency between pharmacotherapeutic groups 

 differences in national dosing related to livestock composition

August 31, 2011
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Available data on European antimicrobial consumption
The Dutch method II, calculated national doses 

mg/kg
min

mg/kg
Ma

Pharmacotherapeutic group ATC vet
min

(often UK)
Max

(often FI)
Tetracyclines QJ01AA_QD06AA_QG51AA 6,69 13,65
Oral antiinfectives / ionophores QA07AA 8,04 10,20/ p Q 0 , ,
Amphenicols QJ01BA 10,37 12,66
Trimethoprims/Sulfonamides QJ01EA / EQ  / EW 20,84 28,52
β‐Lactams / penicillins QJ01C_QJ51C 12,94 18,21
C h l i 1/2 0 67 0 67Cephalosporins 1/2 QJ01DB / DC_QJ51RD_QJ51DA3_QG51AX 0,67 0,67
Cephalosporins 3/4 QJ01DD / DE_QJ51DA9 1,14 1,83
Aminoglycosides QJ01G 6,94 9,25
Macrolides/lincosamides QJ01FA  / FF QJ51FF 4,77 17,93/ Q _Q , ,
Quinolones QJ01MB 17,69 21,08
Fluoroquinolones QJ01MA 3,03 5,05
Combinations QJ01R_QJ51R 1,11 22,76
Oth ( l i l tili ) 9 98 20 13

August 31, 2011

Other (polymyxines, pleuromutilins) QJ01AA_QD06AA_QG51AA 9,98 20,13

August 31, 2011



Research

August 31, 2011August 31, 2011
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fraction of total use (in DDD) for main therapeutic groups 
Dutch human vs Dutch, Belgian and Danish veterinary (2009)

August 31, 2011August 31, 2011
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Relationship antimicrobial use - population density

August 31, 2011



Community European method

• Consequent application of correct ATC vet
• Local identification of medicine: veterinarian or husbandry

• Collection of consumption data connected to species
• Local calculation of treatable kg
• Local conversion to ADD (even subgroup analysis?) for individual • Local conversion to ADD (even subgroup analysis?) for individual 

husbandry management purposes

• Report to national database • Report to national database 
• ATCvet + ADD for monitoring purposes
• ATCvet + treatable kg + species for national calculation of ADD

• European collection of data 
• Per country per species: ATCvet + treatable kg

• Evaluation of data
• Identifying risk factors for societal biological safety

i i i l id li l i bl k k

August 31, 2011

• Imposing international guidelines to prevent malpractices or black market 
for antimicrobials

• Creating awareness in professionals AND civilians on societal stewardship
August 31, 2011



Community European method prerogatives

• Consequent application of correct ATC vet
• Part of SPC (Summary of Product Characteristics) 

• Collection of consumption data connected to species
• ADD consensus in member states of Europe, idem in SPC

• Report to national database 
• National source database available for all veterinary drugsy g
• Safe environment for husbandries / veterinarians to report usage or 

prescription data
• Involvement of all parties (veterinarians, husbandry cooperations, industry)

• European collection of data 
• Per country (preferably per species): ATCvet + treatable kgy (p y p p ) g
• Nominator data consensus (life weight livestock)

• Evaluation of data

August 31, 2011

Evaluation of data
• Independent professionals
• Undisclosed publication

August 31, 2011



Community Issues to consider!

• Antimicrobial drugs, related to those essential for human use:
• 3rd and 4th generation cephalosporins (ceftiofur, cefquinome, cefoperazone, 

cefovecin)cefovecin)
• modern (2nd generation?) fluoroquinolones (enrofloxacine, marbofloxacine, 

danofloxacine)
• colistin (?)• colistin (?)

• Antibiotics with long T1/2 or extended release formulation 
tulathromycine (Draxxin®)• tulathromycine (Draxxin®)

• gamithromycine (Zactran®)
• tilmicosin (Micotil®)

florfenicol (Nuflor®)• florfenicol (Nuflor®)
• oxytetracycline (several LA products)
• ampicilin (several LA products)
• (tildipiron (Zuprevo®))• (tildipiron (Zuprevo®))

• Essential antibiotics with extended release formulation or 
intrinsic long half life

August 31, 2011

intrinsic long half-life
• ceftiofur (Naxcel®)
• cefquinome (Cobactan® LA)

f i  (C i ®) August 31, 2011
• cefovecin (Convenia®)



Nico Bondt
Linda PuisterLinda Puister
(LEI Wageningen UR)

Dik Mevius
(CVI W i  UR  L l t d / UU)(CVI Wageningen UR, Lelystad / UU)

contributed to data collection and 
interpretationp
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