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Outline

• Priority microbial targets and indicators

• When sequencing?

• Examples of (Integrated) Surveillance-based interventions 
• colistin - Indonesia, 

• ESBL in the Netherlands

• Colistin (Indonesia)

• ESBL-producing E. coli (the Netherlands) 



What 





• When sequencing?



Communication, reporting

• JIACRA report (Zoltan)



What if your data are (too) alarming or have a potential negative effect 
on trade?



Some more examples



Colistin

Highest prioritized Critically Important Antimicrobial – WHO-MIA-list



2020

Colistin ban in animals 

(Policy as an intervention)

Pre-ban Post-ban 

Escherichia coli 

as an indicator organism
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COINCIDE in 
Indonesia Objective: To understand colistin resistance in humans and 

animals from a policy, behavioral, epidemiological and 

molecular perspectives
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Research question 
What is the impact of the colistin ban in livestock on colistin 

resistance in humans and poultry in Indonesia?

1 Colistin resistance in humans

Colistin resistance in broilers and layers

Transmission between chicken and humans



3

2

1 Humans in 

community

Layer 

chickens

Layer 

farmers

Microbiology
Phenotype vs genotype

Pre-ban Post-ban

Prevalence of phenotypic colistin-resistant E. coli

15/423 (3.5%)

3/423 (1.2%)

2/423 (0.8%)

13/671 (1.9%)

0/671 (0%)

0/671 (0%)

10/398 (2.5%)

1/398 (0.25%)

1/398 (0.25%)

29/900 (3.2%)

0/900 (0%)

0/900 (0%)

0/48 (0%)

0/48 (0%)

0/48 (0%)

5/127 (3.9%)

0/127 (0%)

0/127 (0%)

CHROMagar MIC mcr
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Take-home
messages

Phenotypic colistin resistance is low in Central Java

Next step is to investigate molecular epidemiology and validate 

phenotypic-genotypic association  

COINCIDE expands the initial colistin ban in the animal 

production sector into an integrative multi-sectoral One Health 

intervention

COINCIDE: Impact of reducing colistin use on colistin 

resistance in humans and poultry in Indonesia



Intermezzo: In ovo vaccination

ceftiofur
gentamicin



Extended Tricyle project Indonesia for extended-spectrum beta-

lactamase positive Klebsiella pneumoniae and Escherichia coli

Fleming Fund Fellowship Collaborative Project



ONE 

HEALTH

Patients with 

bloodstream infection

Pregnant women 

(rectal & throat swabs)

Cipto Mangunkusumo Hospital

Persahabatan Hospital

PHC 

Pulo Gadung

PHC 

Johar Baru

PHC 

Koja

Water samples from rivers:

• 2 upstream

• 2 near slaugtherhouse

• 1 hospital effluent

• 1 communal

• 2 downstream

HUMAN

ENVIRONMENT

ANIMAL

Broiler caeca:

• Koja: 

⚬ 4 wet markets

• Johar Baru: 

⚬ 2 wet markets 

⚬ 3 poultry collectors/shelters

• Pulo Gadung: 

⚬ 1 wet market

⚬ 7 sites poultry shelters

⚬ 7 sites poultry slaughterhouses



Drivers for ESBL producing E. coli

3rd and 4th generation cephalosporines are Highest Prioritized Critically Important 
Antimicrobials (MIA-list of WHO)



• DD/DY based on data from vets in 2011
– Total AMU

– oral AMU in calves

– Dry cow therapy

– 1st, 2nd, 3rd choice antimicrobials OR = 4.2

– 3rd, 4th generation cephalosporines OR = 4.6

– all cephalosporines   OR = 2.8

– Other classes of antimicrobials

– mastitis injectors   

– mastitis injectors with 3rd, 4th generatie cephalosporines  OR = 6.9

– mastitis injectors with penicillins

– mastitis injectors with aminopenicillins

  

Risk factors: antimicrobial use in dairy and ESBL

Thanks to prof. Theo Lam



Cefotaxime resistance of indicator E. coli (non-selective culturing)

Off label use of ceftiofur in 
hatcheries stopped in 2010

Thanks to Kees Veldman, WBVR
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Reduction of antimicrobial use in 
animal production: the Dutch 

approach

Disclaimer



Background Dutch situation

• All antimicrobials are on prescription only

• Antimicrobial Growth Promotors are banned in the EU since 2006

• AMR/AMU in humans is for decades a well-controlled issue

• AMR/AMU in animals was forced to improve considerably around 2007

• AMR surveillance (since 1999) mandatory for EU-member states 

• 2nd exporter of agricultural products in the world!



Triggers for reduction policy: publications in 2007 
 
    
 Low in humans   High in animals

Strong appeal for a more responsible and 

restrictive application of antibiotics in animal production
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Triggers for reduction policy in the Netherlands  

• Publications about high AMU in animals and low AMU in humans

• Emergence of resistant bacteria in livestock and their risk for 
transmission to humans (e.g. Livestock Associated-MRSA, ESBL-
producing E. coli)

• Growing concern about human health implications of livestock 
production in the Netherlands

• Primary motivation in public health, following the precautionary principle



Key elements of reduction policy in NL
• Mandatory reduction targets: -20% in 2011; -50% in 2013; -70% in 2015

• Regulation and enforcement on preventive use and on use of highest prioritized 
Critically Important Antimicrobials for Human Medicine (CIA-list) – 3rd/4th gen 
cephalosporines and fluoroquinolones

• Transparency: all antimicrobial use for each farm registered in mandatory central 
databases (surveillance of AMU)

• Benchmarking and defining AMU-targets for sectors by the independent Veterinary 
Medicines Institute (SDa)

• Self-regulation by well organised animal sectors 

• 1—1 relationship between farmer and veterinarian (farm health and farm 
treatment plan)
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Antimicrobial use in animals in the Netherlands (2009-2022)

Antimicrobial Veterinary Medical Product (AVMPs) sales (2009-2022) in kg 1000 (Source FIDIN)

• 77% reduction (2022 to 

reference year 2009)

• Fluoroquinolones and 3rd/4th-gen 

cefalosporines hardly used





Association between AMU and AMR: ESTABLISH-project 
Does the reduction in usage of antibiotics in animals have a 
positive effect on the level of resistance in human 
pathogens?

Based on AMU en AMR data from 2008 - 2019

Salmo: positive correlation AMU animal – AMR human BUT…
E. coli: no correlation AMU animal – AMR human
Campy: negative correlation AMU animal – AMR human

Thanks to Kees Veldman, WBVR



Trends in Campylobacter-AMR from broilers, chicken meat and human 
patients

Thanks to Kees Veldman, WBVR



Effect on LA-MRSA in pigs?

• 99% of pigs still positive at slaughter…..



Conclusions

• When bacterial species differ between sectors, genes are an alternative 
for Integrated Surveillance

• Be transparent in communication!
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