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AMR Review (Jim O’Neill) 2016



Antimicrobials….

The only drugs that have a positive effect for you (or 
your animals) and a negative effect for the society

Decision to use should not be at the individual level but 
by prescription only and according to guidelines
developed by professionals



Global level

• WHO, FAO and OIE all adopted in their General 
Assemblees in 2015 a resolution to contain AMR.

• WHO: Global Action Plan => member states will 
prepare a National Action Plan with a One Health 
approach (ready 2017).

• September 21st 2016: resolution adopted in the UN-
General Assemblee in New York



Precautionary principle



The Netherlands

x 106

2nd in exporting of 
agricultural products

people 17,0

dairy cows 1,6
veal calves 0,9
pigs 13,0
chicken 104,0



Dutch Veterinary Antibiotics Policy

• Published in March 1994
– Usage and AMR surveillance
– Guidelines for restricted use 

of antibiotics for all major 
animal species (formularia)
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Effect of the ban of AGPs on Dutch AMU in animals

Source: FIDIN



Window of opportunity (1): usage



Window of opportunity (2): LA-MRSA (2005)

Science (329), 27 August 2010

Prevalence MRSA veal farms: 88%
veal farmers: 33%

family members: 8%

Prevalence MRSA on pig farms: >70%
pig farmers: 49%

family members: 3%



Window of opportunity (3): ESBLs (2010)



Window of opportunity (4): Q-fever outbreak 
(2007-2009)



Window of opportunity (4): Q-fever outbreak 
(2007-2009)



Exposure of the general public…..

• Newspapers, television, ….



Dutch measures initiated to contain usage and 
resistance

• 2008: Covenant signed by the animal sectors and KNMvD (Dutch Association for 
Veterinarians)

• Mandatory 20% reduction in 2011, 50% in 2013 and 70% in 2015 (reference to 
2009 and based on sales data) set by government (April 2010).

• Establishing an independent Veterinary Medicines Authority (SDa) (early 2010)

• All antimicrobial use on farms transparent by end of 2011 (requested by 
government)

• 1 to 1 relationship between a vet and a farmer (farm health and farm treatment 
plan) 

• Discussion about prescribing and selling of antimicrobials by veterinarians



Report of the Dutch Health Council

- Ban Critically Important Antimicrobials for 
human use (WHO-list) – cephalosporines, 
fluoroquinolones

- Redefine 1st, 2nd, 3rd choice antimicrobials

- Reconsider formularia

- Only 1st choice antimicrobials on farm 
(temporary exceptions for 2nd); 3rd choice only 
after bacteriological analysis and 
susceptilibility testing. 



Implementation of the Health Council 
recommendations and other new legislation

 Ban on profylactic use (2011)

 Antimicrobials administered exclusively by veterinarian, 
unless farmer complies with strict conditions

 Susceptibility testing mandatory for 3rd choice 
antimicrobials (3rd, 4th gen. cephalosporins and 
fluoroquinolones)



Netherlands Veterinary Medicines Authority(SDa)

• Established in 2010

• Independent body to:
– Define targets for AM-usage in pigs, cattle and poultry
– Report annual trends 
– Identify frequent or mis-users/prescribers
– Assess improvement plans for each animal sector

• How the SDa is doing the work:
– Yearly data from all farms (appr. 42,000) to SDa
– Data analysis
– Define and specify benchmarks by animal species
www.autoriteitdiergeneesmiddelen.nl



Central AMU database (private 
quality system – separate for each 
of the animal sectors)

Direct connection

Online (manual) 
registration in the 
database

Via a HUB

Data processing: AMU numerator (prescription data)

Practice management system



Animal population database

Per UBN
Annual average farm population per 
age category of animal).

Central AMU databases of sectors

Mutations in 
animal population
for each UBN 
(unique farm ID)

Data processing: AMU denominator (number of animals per farm) 



Data processing: data from vet practice to SDa

SDa receives all AM delivery data and # animal data for ~42,000 livestock 
farms anonymized from four major sectors (>850,000 records) through 
animal sectors (quality systems)

poultry pigs veal dairy



Three outcomes of data analysis by SDa

Animal Defined Daily Dose (DDDA) = 

treatable weight (kg)/animals at risk (kg)

1. Monitoring trends: DDDANAT per sector

2. Benchmarking: DDDAF at farm level

3. Benchmarking: DDDAVET per veterinarian



Benchmarkvalues sows and piglets 2012 (example)



Sows benchmark values 2012 (example)

TARGET VALUE
No immediate action required 

SIGNALING THRESHOLD
Use of antimicrobials requires additional attention 

ACTION THRESHOLD
Immediate measures required which reduce use 
of antimicrobials immediately

< 10

10 - 13

> 13 
ADDD/Y



Quarterly antibiotic use report to the farmer

Dry cow therapy

Farm specific Defined Daily Dose
(Yellow is country average)

Udder
injector



Veterinarians: differences in prescription pattern

• 5-20-fold differences (20 = exceptional)

• Veterinary Benchmark Indicator (VBI)
VBII

Action zone > 0,30

Signaling zone 0,10 – ≤ 0,30

Target zone < 0,10



Quarterly report of VBI to the individual vet



30

Sales data of antimicrobials in the Netherlands

• ~ 65% reduction (2007-2015)

• 58.4% reduction in 2015 to reference year 
2009

• Fluoroquinolones and 3rd/4th-gen 
cefalosporines usage reduced to a minimum

• 68% reduction in use of colistin (2011-2015)

Effect of policy

DDD/AY for different sectors



Surveillance of antimicrobial resistance in commensal E. coli 
(MARAN 2016)



Critical success factors

• Public pressure

• All parties involved (stakeholders)

• Clear targets defined by the government

• Measures initiated by well organised private animal production sectors 
and veterinary association; implementation by private sectors with 
using their production chain quality systems; enforcement of law by 
government

• Usage fully transparent: from > 42,000 farms DDDAs available

• Independent institution (SDa) accepted by all parties involved





Diversity in the world……

• AMR and AMU 
• Residues 
• Counterfeit drugs
• Overuse vs. lack of availability of (good quality) drugs
• Over the counter availability: imprudent self medication
• Legislation and enforcement
• Knowledge
• Lack of veterinary services (#vets/#animals)
• Housing conditions, biosecurity, climate





- Over the counter sales

- No professional advice

- To treat animals with bad management

- Drugs that are reserved for humans

- Where to start the intervention?



Conclusions and future
• Window of opportunity used for action

• Facts => public awareness/pressure => politics => action => facts

• Huge reduction in use followed by reduction in resistance in animals

• Effect in humans?

• Low-hanging fruit has been harvested

• Animal husbandry without antimicrobials is impossible – what is acceptable 

usage? (welfare, economics)

• Include other sectors (companion animals, rabbits, horses...), focus on the 

‘’red’’ farms

• Preparedness for carbapenem resistance in the food chain



EFFORT: Ecology from Farm to Fork Of microbial 
drug Resistance and Transmission (2014-2018)

Objectives
• Understanding the epidemiology of AMR in the food chain
• Understanding the ecology of AMR in the microbial communities
• Understanding the relative contribution of the exposure routes 

of AMR from animals to humans
• Understanding the economic impact and animal welfare aspects 

of AMR in the food chain

• Sampling in 9 European countries (pigs and poultry) + smaller 
sectors in a selection of countries
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Output of EFFORT
• AMR: comparison between phenotypic resistance (E. 

coli) and metagenomics (genes)
• Exposure of AMR to humans through food of animal 

origin
• Relation AMU and farm management – AMR
• Environmental contamination with AMR organisms
• Effect (and feasibility) of interventions on AMR 
• Relation AMU and economic and welfare aspects
• Knowledge about successful clones (plasmids)
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Role of the Netherlands (EU-presidency 2016)

Minister Edith Schippers (Health): 

‘’we have enough reports, it is time for action’’



"The Triumph of Death" by Flemish painter Pieter Breugel in his mid-16th-century reflects the social upheaval and      

terror that followed plague.

Image courtesy Museo del Prado, Madrid




