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AMU monitoring at farm level

• Substantial AMU 

reduction in high 

income countries

• No comparable 

monitoring system

exist in LMICs

AACTING, 2021

https://aacting.org/monitoring-systems/


Data 
collection

Sales data
Population 

level
Use data

Farm/ flock 
level

AMU quantification

• Weight-based indicators

o mg/PCU

o Limitations?

• Dose-based indicators

o DDD, DCD

o Why dose-based indiocators?

• Treatment Incidence (TI)?

Sanders et al., 2020

https://pubmed.ncbi.nlm.nih.gov/33195490/


Treatment Incidence

TI = 
Total amount of active substance administered (mg)

Dose (mg/kg) × number of days at risk × kg of animal at risk
× 100 AAR

Defined daily dose (DDDvet)

Defined course dose (DCDvet)

Joosten et al. 2019

ESVAC

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&cad=rja&uact=8&ved=2ahUKEwjc9_Hu0YKEAxX2gv0HHae_BfwQFnoECA8QAQ&url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F30649428%2F&usg=AOvVaw1fSeZX7MFq2qq8CDaccVgK&opi=89978449


Defined doses

• DDD: average dose of a drug for its main indication per day 

per kg of animal

• DCD: average dose of a drug for its main indication per 

treatment course per kg of animal

European Medicines Agency, 2016

https://www.ema.europa.eu/en/veterinary-regulatory-overview/antimicrobial-resistance-veterinary-medicine/european-surveillance-veterinary-antimicrobial-consumption-esvac-2009-2023/standardised-units-measurement-veterinary-antimicrobials


Objective

• To establish DDDvet pk and DCDvet pk for broilers

• To enable farm-level quantification and 

comparison of AMU across Pakistan
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PUNJAB

PAKISTAN

Data collection

100 broiler farms

Farm record registers Whole production 

cycle

SPCs

Punjab, Pakistan



Assigning DDDvet pk and DCDvet pk

• Active moiety

• Dosage in mg/kg

• Standard feed & 
water

• Synergestic effect

Standardization

Mean recommended 
dose for all similar 
active substances with 
same route

DDDvet pk Mean 
recommended 
dose × mean 
treatment duration

DCDvet pk

European Medicines Agency, 2015

https://www.ema.europa.eu/system/files/documents/scientific-guideline/wc500188890_en.pdf
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Recommended doses in SPCs

DDD for preventive antimicrobials?

• DDDvet pk treatment for 88% 

(36/41) active substances

• DDDvet pk preventive for 76% 

(31/41) active substances



Choice of active substances

CIAs for human medicine, WHO, 2019

58.2% CIAs

https://iris.who.int/bitstream/handle/10665/325036/WHO-NMH-FOS-FZD-19.1-eng.pdf?ua=1


Defined daily doses



Comparison with ESVAC DDDvet values



Comparison with ESVAC DDDvet values

• Possible reasons for difference between Pakistani and EMA 

doses?

• What is the correct dose?
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Key findings

• DDDvet pk & DCDvet pk list for Pakistan
• Difference with ESVAC values
• Alarming choice of AM classes (HPCIA>IA)
• AGPs in addition to treatment and preventive use
• Variation in recommended doses (AMX 4-26mg/kg, CTC, 7-32mg/kg, 

etc.) 
• Inconsistencies in units (only 11 % in mg/kg, g/L, ml/L, g/ton, g/kg, 

kg/ton, IU/kg, ml/gallon, etc.)
• AS compositions (12 various units: mg/g, g/ml, g/kg, mg/ml, IU/g, 

MIU, g/L etc.)



Next steps

What we plan to do further?

Farm level 
AMU 

quantification
Benchmarking

Intervention by 
biosecurity 
assessment 
and AMU



Next steps

What policymakers can do?

List of authorized 
veterinary 

antimicrobials in 
Pakistan

Establish SPCs 
and improve 

drug 
standardization 

procedures

National-level 
DDD list

Restrict/ phase 
out CIAs and 

AGPs



Thank you for your attention!
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