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Qamer Mahmood is a veterinarian from Pakistan. He obtained his Bachelor's degree in Doctor of Veterinary Medicine
(DVM) from the University of Veterinary and Animal Sciences, Lahore, in 2018, and completed a Master's degree in
Epidemiology and Public Health at the same institution in 2020, during which he also served as a Research Associate
from 2019 to 2021. In 2022, he commenced his PhD in the Veterinary Epidemiology Unit at Ghent University, Belgium,
where his research focused on quantification of antimicrobial use and biosecurity assessment in conventional broiler
production in Pakistan. Alongside his PhD project, he has contributed to the European Partnership on Animal Health
and Welfare (EUPAHW) project, reviewing the state of knowledge on biosecurity in food animal production systems
across the EU and developing evidence-based recommendations. He has also been part of the COST Action BETTER
(Biosecurity Enhanced Through Training, Evaluation and Raising Awareness), coordinating multinational surveys
across 22 European countries to evaluate legislation and governance on biosecurity in intensive poultry production.
He is (co-)author of more than ten publications in peer-reviewed journals, and his research has been presented at
several international conferences.
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Summary

This thesis addresses a critical gap in farm-level monitoring of antimicrobial use (AMU) and biosecurity
implementation in Pakistan’s broiler production sector. Conventional broiler systems in Pakistan rely heavily on
antimicrobials, including those of major importance to human medicine, yet no standardized national system exists
for AMU quantification or for benchmarking biosecurity practices. To support future surveillance and stewardship
efforts, this thesis applied multiple metrics to quantify AMU and used Biocheck.UGent tool to evaluate biosecurity at
farm level, using field data collected from 100 conventional broiler farms across the province of Punjab.

The thesis is structured across six chapters. Following a general introduction, the scientific aims and research questions
are outlined, after which three peer-reviewed published studies form the core scientific contribution. The thesis
concludes with a general discussion synthesizing the findings and outlining future directions.

The first published study focused on establishing country-specific Defined Daily Dose (DDDvetPK) and Defined Course
Dose (DCDvetPK) values for AMU quantification. The second published study quantified AMU across the same 100
farms using four metrics: treatment incidence based on DDDvetPK (TIDDDvetPK), DCDvetPK (TIDCDvetPK), actual
farm-reported use (TIUDDvetPK), and mg/kg biomass. The third published study evaluated biosecurity
implementation using the Biocheck.UGent scoring tool and examined the association between AMU and biosecurity.

Taken together, this thesis established dose-based units of measurement (DDDvetPK and DCDvetPK values) specific
to animal husbandry practices in Pakistan, quantified AMU in intensive broiler production using various AMU metrics
and provided the first comprehensive quantitative assessment of biosecurity implementation on these broiler farms.
This work identifies priority areas for intervention, demonstrates the feasibility of standardized AMU monitoring, and
highlights the relationship between improved biosecurity and reduced antimicrobial exposure. These findings offer a
first quantitative reference point for evidence-based stewardship policies, the integration of biosecurity into AMU
reduction strategies, and provide the baseline data for future efforts to establish a national AMU and biosecurity
monitoring system in Pakistan’s poultry sector.



