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ABSTRACT

Background: The rampant use of antimicrobials in poultry farms is creating 
a global public health threat as antimicrobial resistance (AMR) in humans 
may arise from such practice. This study was conducted with the objective 
of quantification and hence assessment of the level of antimicrobial use in 
Pakistani poultry farms so that appropriate utilization of such agents can be 
assured. 

Methods: Six randomly selected poultry farms of Pakistan with ten 
production cycles with 20,000- 30,000 birds in every production cycle were 
selected for the study from 2018 to 2019. The average dosage utilized on-
farm was described by the defined daily dose (DDD) and used daily dose 
(UDD).

Results: It was found that enrofloxacin, amoxicillin, doxycycline, tylocin, 
and lincomycin were the antimicrobials commonly used by all poultry farms. 
However, only Enrofloxacin (UDD/DDD = 0.95) was being used within the 
rational therapeutic range. All the antimicrobials were used irrationally 
without proper indication and suggestion by the veterinarian. No records 
on antimicrobials use were found on any farm.  

Conclusion: The irrational use of antimicrobials in poultry farms may lead 
to antimicrobial resistance which has been a global public health threat. 
The speedy action should be implemented to discourage such rampant use 
of drugs in poultry farms in Pakistan and countries with similar farming 
practices for the effective use of antimicrobials in the proper indication. 
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INTRODUCTION

Antimicrobial resistance (AMR), according to the 
World Health Organization (WHO), is one of the top 
10 global public health threats.1 If it is not controlled 
in time, it is predicted that  by 2050, due to the 
increase in drug-resistant infections, millions of lives 
a year and a huge economic output will be at risk.2 
Poultry is one of the most extensive food industries 
worldwide, where broiler is the most commonly 
farmed species, with over 90 billion tons of chicken 
meat produced per year.3 
For AMR in humans, there is growing evidence that 
antimicrobial use in livestock plays an important role 
through the zoonotic spread of resistant bacteria. 
Resistance may spread to humans through either 
direct contact with animals, meat consumption, and 
contamination of vegetable matter with manure 
or indirectly through environmental pathways.4 
Though the use of antibiotics in poultry and livestock 
production is favorable to farmers and the economic 
growth, the likely dissemination of AMR due to their 
rampant use and thus the production of different 
strains of micro-organisms and their further 
transmission to humans via the food chain could 
lead to serious consequences on public health.3,5 
In 2007, the WHO strongly recommended stopping 
intensive routine use of antimicrobials in the 
production of animals.6 Then since January 2012, 
the UK poultry industry has adopted veterinary 
measures on the use of antimicrobials categorized 
by WHO as a critically important measure for human 
health. The UK’s poultry meat sector has reduced the 
use of antibiotics by 71% in the last four years, while 
production has increased by 11%.7 The countries 
such as Germany, UK, Norway, and the Netherlands 
have developed antimicrobial consumption 
monitoring programs to prevent AMR in animals and 
humans8.
Pakistan is a country where commercial poultry 
production was started in the 1960s and about 5 
million broilers are slaughtered every day.9 Thus, the 
poultry sector has played a vital role in the supply of 
proteins.10 
In such a context, appropriate use of antibiotics 
guided by user-friendly guidelines for the poultry-
men can have a significant impact in business as well 
as health points of view. Therefore, this study was 
conducted with the objectives of quantification and 
hence assessment of the level of antimicrobial use in 
Pakistani poultry farms.

MATERIALS AND METHODS

Study design and sampling: Ten broiler farms holding 
at least 2 lakh birds were randomly selected from 
the city of Lahore, Multan, and Gujranwala in this 
observational study. Out of them, six (60%) farms 

agreed to participate in this study (Figure 1). These 6 
farms had ten production cycles with 20,000- 30,000 
birds in every production cycle. Among the six farms, 
three farms were producing one production cycle 
each, and two farms were producing two production 
cycles each, whereas the other one was producing 
three production cycles at a time. The farms were 
visited twice a week to note the data in the year 2018 
to 2019.
Data collection: The data of antibiotics used 
were collected whereby time and duration of 
administration, name of antibiotic administered, 
amount administered, route of administration 
and indication for administration were recorded. 
Different types of antibiotics were being used 
on different days of the cycle. We monitored and 

recorded each one of them separately. We consulted 
with the owners and veterinary doctors on the 
individual farms. But we could not access the data 
on antibiotics used in hatchery because the regular 
details were not given with the day-old chicks. 
The data of the amounts of antimicrobials, indications 
for use, and accuracy of dosing were collected during 
consecutive 10 production cycles in enrolled poultry 
farms. 
Data analysis: All the data were entered in an Excel 
spreadsheet. Volumes of antimicrobials administered 
were converted to mg of active substance per kg 
live weight. The frequency of use of the different 
active substances used was calculated as the ratio of 
production cycles where the compound was used to 
the total number of cycles followed.

Alhouzani et al. Irrational Use of Antimicrobials ....

Figure 1: Flow chart of study selection
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Weight indicators were chosen for the quantification 
of drug use. The defined daily dose (DDD) is defined 
as the nationally determined average maintenance 
dose per day and per kg chicken of a specific drug.11 
For poultry, the DDD12 was estimated based on the 
dosages mentioned in the Belgian Compendium on 
Veterinary Medicines and the drug’s instruction 
leaflet.13 
The used daily dose (UDD) describes the amount 
of active substance administered to the animals in 
mg per kg. The UDD was calculated by dividing the 
amount of antimicrobial compound administered 
(mg) by the number of broilers times the average 
weight at treatment to define a standard treated 
bird. The UDD/DDD ratios were calculated as a way 
to assess the correctness of dosage. Ratios between 
0.8 and 1.2 were considered as correct dosing. Values 
less than 0.8 and greater than 1.2 were considered to 
be under-dosing and overdosing, respectively.13

Ethics approval: The ethics approval was granted by 
the Institutional Review Board/Ethical Committee, 
University of the Punjab, Lahore. Informed consent 
to participate in the study was obtained from 
participants.

RESULTS

All the farmers were using the same antibiotics 
in a similar pattern in all the studied farms in 
10 production cycles that were monitored. The 
administration pattern of antibiotics was depicted in 
table 1.

The average dosage utilized on-farm was described 
by the DDD and UDD in table 2. From the ratio of 
UDD/DDD, it was found that only Enrofloxacin 
(UDD/DDD = 0.95) was being used within the 
rational therapeutic range (UDD/DDD = 0.8-1.2). All 
of the other antibiotics were under-dosed (Figure 2).
Medication records to describe antimicrobial use 
data were not found in farms. The antimicrobials 
were being used without prescription. We could not 

find any indications of using antimicrobials and they 
were using such agents prophylactically. We also 
noticed that that farmer used to consult veterinarians 
if some disease conditions were observed and used 
medications separately.

DISCUSSION
Among the 10 farms selected for the study, only six 
were included in the study because two farms refused 
to be enrolled in the study, and the rest two farms 
were planning to cease poultry farming soon. All the 
farms approached were using the same technique of 
antimicrobials usage where they were found using 
the same type of antibiotics but on different days 
of the production cycle. To obtain reliable data on 
antimicrobial consumption patterns, registration 
cards were asked but the registration system for 
antimicrobial usage was not found prepared and 
maintained by any farms.
The farmers were using antibiotics prophylactically 
without any indication of the same pattern in 
every production cycle. This is in line with a study 
conducted by Nonga et al. (2010) in Tanzania 
which revealed that all farmers were using 85% 
antimicrobials among all the drugs for prophylactic 
or treatment purposes among which almost two-
thirds (65%) were treating broilers in poultry farm.14  
The antimicrobials used were enrofloxacin, tylosin, 
amoxicillin, doxycycline, and lincomycin. A similar 
report was furnished by a study done in Pakistan 
by Mashkoor et al. (2019) where the agents such 
as tylosin, doxycycline, and enrofloxacin were the 
most common antimicrobials for prophylactic or 
therapeutic use in poultry farms.15

Table 1: Administration pattern of antibiotics

Compound Age of
 broiler Indication UDD

(mg/kg)
Enrofloxacin 1-5 days Prophylaxis 9.51

Amoxicillin 11-16 days Prophylaxis 13.2

Doxycycline 28-32 days Prophylaxis 5.04

Tylosin 19-23 days Prophylaxis 21.4

Lincomycin 14-30 days Prophylaxis 22.68

Table 2: UDD/DDD* ratio of antibiotics used

Antibiotics DDD UDD Ratio(UDD/DDD)   

Enrofloxacin 10 9.51 0.95

Amoxicillin 20 13.2 0.66

Doxycycline 15 5.04 0.34

	Figure 2: UDD/DDD* ratio of antimicrobials used

*DDD: Defined daily dose, UDD: Used daily dose 

*DDD: Defined daily dose, UDD: Used daily dose 

https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i2.316


13
www.europasianjournals.org Europasian J Med Sci.

Vol. 3 | No. 2 | Jul-Dec Issue | 2021

Europasian Journal  
of Medical Sciences

https://doi.org/10.46405/ejms.v3i2.316

According to WHO classification, all the 
antimicrobials used in the current study are classified 
as class 1 or critically important class in human 
health. Amoxicillin and enrofloxacin are broad-
spectrum antibiotics. The fact is when the developed 
countries are trying to produce antibiotic-free farms, 
developing countries like Pakistan are still using 
antimicrobials haphazardly without awareness.16 
The legal steps had not had been taken adequately 
by the concerned authority against such usage. A 
great majority of important antibiotics are sold 
for poultry which can be used in a rational way for 
routine disease prevention.17 The poultry industry 
in Pakistan is relatively unorganized and largely 
unregulated, making the challenges deeper than the 
other countries of the world.
There are 25000 poultry farms across the country 
and producing annually 1220 million kg of chicken 
meat.18 Antibiotics misuse is a growing problem 
in Pakistan where many people take unnecessary 
antibiotics and avoidable.19,20

The ubiquity of AMR can be expected with such 
rampant use of antimicrobials on poultry which has 
been reported by several distinct studies carried out 
in different parts of the world.21 The AMR develops 
when low or sub-therapeutic doses of antibiotics 
are given to poultry. The antimicrobial consumption 
pattern of the current study also signifies that the 
AMR is inevitable with such practice in Pakistan. 
All the antimicrobials were irrationally administered 
via drinking water in the poultry farms. A study 
conducted in Tanzania by Rugumisa et al. (2016) 
is comparable with the current research which has 
shown that antibiotics were given by similar pattern 
mixing with food and drinking water and because 
of which resistance developed against amoxicillin, 
ampicillin, and few other antibiotics in commercial 
layer chicken.22 Such resistance can be acquired 
in humans even without taking antibiotics after 
consumption of their meat.23

Many international and regional efforts to control 
antibiotic resistance have been imposed including 
the WHO-global action plan.24

 The Ministry of 
National Health Services Regulations and Co-
ordinations over the last two years and the national 
strategic framework for containment of antimicrobial 
resistance 2016 was developed and then followed 
up with the draft; National Action Plan on AMR in 
May 2017 through a comprehensive consultation 
process.25 But the farmers were not found compliant 
with such a national strategic framework and no 
initiative had been taken by the government to take 
legal action against them. 
The use of antibiotics should be banned immediately 
in Pakistan otherwise most people will become 
resistant to antibiotics by their therapeutic misuse 
or consuming meat from poultry raised with the 

routine use of antibiotics meant to treat human 
illnesses.
Limitations: There were certain limitations to 
consider in disseminating the findings of this 
research. Firstly, it was conducted in only six poultry 
farms which might not reflect the scenario of whole 
Pakistani farms as there are around 25000 poultry 
farms across the country. Secondly, the AMR could 
not be assessed due to the limited availability of 
resources but it was anticipated that AMR can be the 
definite result of such irrational use of antimicrobials.  

CONCLUSION
Our findings emphasize the rising demand for broiler 
meat in low- and middle-countries, which has led 
the growers to irrationally use the antimicrobials in 
broilers chicken as a growth promoter and for routine 
disease prevention. The study urges immediate 
action to stop the overuse of antimicrobials in 
poultry farms in Pakistan and countries with similar 
farming practices to avert a public health crisis such 
as antimicrobial resistance. 
Author Contributions:
TMZA: Data collection, Writing - Original draft 
preparation. 
MS: Conceptualization, Supervision, Writing - 
Reviewing and editing. 
AS: Methodology, Writing - Reviewing and editing. 
SK: Writing - Original draft preparation, Data 
analysis. 
RPG and PA: Data collection, Literature search. 

REFERENCES  

1.	 Antimicrobial resistance . WHO. 2020 [cited 2021 
Feb 7]. Available from: https://www.who.int/news-
room/fact-sheets/detail/antimicrobial-resistance 
[Google Scholar]

2.	 O’Neill J. Tackling drug-resistant infections globally: 
final report and recommendations. [Internet]. 2016. 
Available from: https://apo.org.au/node/63983 
[Google Scholar]

3.	 Agyare C, Boamah VE, Zumbi CN, Osei FB. Antibiotic 
Use in Poultry Production and Its Effects on Bacterial 
Resistance. In: Kumar Y, editor. Antimicrobial 
Resistance [Internet]. Rijeka: IntechOpen; 
2019. Available from: https://doi.org/10.5772/
intechopen.79371  https://doi.org/10.5772/
intechopen.79371  [Google Scholar]

4.	 Coyne L, Patrick I, Arief R, Benigno C, Kalpravidh 
W, McGrane J, et al. The Costs, Benefits and Human 
Behaviours for Antimicrobial Use in Small Commercial  
Broiler Chicken Systems in Indonesia. Antibiot 
(Basel, Switzerland). 2020 Apr;9(4). https://doi.
org/10.3390/antibiotics9040154   [Google Scholar]

5.	 Bywater RJ. Veterinary use of antimicrobials and 
emergence of resistance in zoonotic        	 a n d  
sentinel bacteria in the EU. J Vet Med B Infect Dis Vet 

Alhouzani et al. Irrational Use of Antimicrobials ....

https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i2.316
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+resistance+%5BInternet%5D.+WHO.+2020+%5Bcited+2021+Feb+7%5D.+Available+from%3A+https%3A%2F%2Fwww.who.int%2Fnews-room%2Ffact-sheets%2Fdetail%2Fantimicrobial-resistance&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=O%E2%80%99Neill+J.+Tackling+drug-resistant+infections+globally%3A+final+report+and+recommendations.+%5BInternet%5D.+2016.+Available+from%3A+https%3A%2F%2Fapo.org.au%2Fnode%2F63983&btnG=
https://doi.org/10.5772/intechopen.79371
https://doi.org/10.5772/intechopen.79371
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Agyare+C%2C+Boamah+VE%2C+Zumbi+CN%2C+Osei+FB.+Antibiotic+Use+in+Poultry+Production+and+Its+Effects+on+Bacterial+Resistance.+In%3A+Kumar+Y%2C+editor.+Antimicrobial+Resistance+%5BInternet%5D.+Rijeka%3A+IntechOpen%3B+2019.+Available+from%3A+https%3A%2F%2Fdoi.org%2F10.5772%2Fintechopen.79371+&btnG=
https://doi.org/10.3390/antibiotics9040154
https://doi.org/10.3390/antibiotics9040154
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Coyne+L%2C+Patrick+I%2C+Arief+R%2C+Benigno+C%2C+Kalpravidh+W%2C+McGrane+J%2C+et+al.+The+Costs%2C+Benefits+and+Human+Behaviours+for+Antimicrobial+Use+in+Small+Commercial++Broiler+Chicken+Systems+in+Indonesia.+Antibiot+%28Basel%2C+Switzerland%29.+2020+Apr%3B9%284%29.+&btnG=


www.europasianjournals.org Europasian J Med Sci.
Vol. 3 | No. 2 | Jul-Dec Issue | 2021

Europasian Journal  
of Medical Sciences

14

https://doi.org/10.46405/ejms.v3i2.316

Alhouzani et al. Irrational Use of Antimicrobials ....

Public Health. 2004;51(8–	 9):361–3. https://
doi.org/10.1111/j.1439-0450.2004.00791.x   [Google 
Scholar]

6.	 Angulo FJ, Collignon P, Powers JH, Chiller TM, Aidara-
Kane A, Aarestrup FM. World Health Organization 
Ranking of Antimicrobials According to Their 
Importance in Human Medicine: A Critical Step for 
Developing Risk Management Strategies for the Use 
of Antimicrobials in Food Production Animals. Clin 
Infect Dis [Internet]. 2009;49(1):132–41. Available 
from: https://doi.org/10.1086/599374 https://doi.
org/10.1086/599374  [Google Scholar]

7.	 Kaul S. What’s behind British Poultry’s antibiotic 
success? British Poultry Council. 2018 [cited 2021 
Feb 7]. https://www.britishpoultry.org.uk/whats-
behind-british-poultrys-antibiotic-success/ [Link]

8.	 Mesa Varona O, Chaintarli K, Muller-Pebody B, Anjum 
MF, Eckmanns T, Norström M, et al. Monitoring 
Antimicrobial Resistance and Drug Usage in the 
Human and Livestock Sector  and Foodborne 
Antimicrobial Resistance in Six European Countries. 
Infect Drug Resist. 2020;13:957–93. https://doi.
org/10.2147/IDR.S237038 [Google Scholar]

9.	 Pakistan Poultry Sector Spreading Its Wings. The 
Poultry Site. 2014 [cited 2021 Feb 7]. https://www.
thepoultrysite.com/news/2014/07/pakistan-
poultry-sector-spreading-its-wings [Link]

10.	 Hussain J, Rabbani I, Aslam S, Ahmad HA. An overview 
of poultry industry in Pakistan. Worlds Poult Sci J. 
2015 Dec;71(4):689–700. https://doi.org/10.1017/
S0043933915002366  [Google Scholar]

11.	 Jensen VF, Jacobsen E, Bager F. Veterinary 
antimicrobial-usage statistics based on standardized 
measures of dosage. Prev Vet Med. 2004 
Jul;64(2–4):201–15. https://doi.org/10.1016/j.
prevetmed.2004.04.001  [Google Scholar]

12.	 Grave K, Kaldhusdal MC, Kruse H, Harr LMF, 
Flatlandsmo K. What has happened in 	 n o r w a y 
after the ban of avoparcin? Consumption of  
antimicrobials by poultry. Prev Vet 	 M e d . 
2004 Jan;62(1):59–72. https://doi.org/10.1016/j.
prevetmed.2003.08.009 [Google 	Scholar]

13.	 Persoons D, Dewulf J, Smet A, Herman L, Heyndrickx 
M, Martel A, et al. Antimicrobial use in Belgian broiler 
production. Prev Vet Med. 2012 Aug;105(4):320–5. 
https://doi.org/10.1016/j.prevetmed.2012.02.020  
[Google Scholar]

14.	 Nonga HE, Simon C, Karimuribo ED, Mdegela RH. 
Assessment of antimicrobial usage and residues 
in commercial chicken eggs from  smallholder 
poultry keepers in Morogoro municipality, Tanzania. 
Zoonoses Public Health. 2010 Aug;57(5):339–44. 
https://doi.org/10.1111/j.1863-2378.2008.01226.x  
[Google Scholar]

15.	 Mohsin M, Van Boeckel TP, Saleemi MK, Umair M, 
Naseem MN, He C, et al. Excessive use of medically 
important antimicrobials in food animals in Pakistan: 
a  five-year surveillance survey. Glob Health Action. 
2019;12(sup1):1697541.https://doi.org/10.1080/1
6549716.2019.1697541  [Google Scholar]

16.	 Hassan M. Scenario of Antibiotic Resistance in 

Developing Countries. In: Antimicrobial Resistance. 
[Google Scholar]

17.	 Understanding the role of the poultry sector in 
antibiotic resistance. Poultry Health Today. 2016 
[cited 2021 Feb 7]. https://poultryhealthtoday.com/
understanding-the-role-of-the-poultry-sector-in-
antibiotic-resistance/  [Link]

18.	 Anjum A. Misuse of drugs and development of their 
resistance. Poultry. 2021 [cited 2021 Feb 7]. http://
www.pakissan.com/english/allabout/livestock/
poultry/misuse.of.drugs.and.development.of.their.
resistance.shtml  [Link]

19.	 Akhund R, Jamshed F, Jaffry HA, Hanif H, Fareed 
S. Knowledge and Attitude of General Pakistani 
Population Towards Antibiotic  Resistance. Cureus. 
2019 Mar;11(3):e4266. https://doi.org/10.7759/
cureus.4266  [Google Scholar]

20.	 Ali M, Abbasi BH, Ahmad N, Fazal H, Khan J, Ali SS. 
Over-the-counter medicines in Pakistan: misuse and 
overuse. Vol. 395, Lancet (London, England). England; 
2020. p. 116. https://doi.org/10.1016/S0140-
6736(19)32999-X  [Google Scholar]

21.	 Hedman HD, Vasco KA, Zhang L. A Review of 
Antimicrobial Resistance in Poultry Farming within 
Low-Resource  Settings. Anim  an open access J from 
MDPI. 2020 Jul;10(8). https://doi.org/10.3390/
ani10081264 [Google Scholar]

22.	 Rugumisa B, Call D, Mwanyika G, Subbiah M, Buza J. 
Comparison of the prevalence of antibiotic-resistant 
Escherichia coli isolates from commercial-layer and 
free-range chickens in Arusha district, Tanzania. 
African J Microbiol Res. 2016;10(34). https://doi.
org/10.4315/0362-028X.JFP-15-584  [Google 
Scholar]

23.	 National Research Council (US) Committee to Study 
the Human Health Effects of Subtherapeutic Antibiotic 
Use in Animal Feeds. The Effects on Human Health 
of Subtherapeutic Use of Antimicrobials in Animal 
Feeds. Washington (DC): National Academies Press 
(US); 1980. [PubMed]

24.	 Global action plan on antimicrobial resistance. WHO. 
2015 [cited 2021 Nov 2]. https://www.who.int/
antimicrobial-resistance/global-action-plan/en/ 
[Link]

25.	 National Strategic Framework for Containment of 
Antimicrobial Resistance (AMR). Ministry of National 
Health Services, Regulations & Coordination. 2017 
[cited 2021 Nov 2]. https://www.nih.org.pk/wp-
content/uploads/2018/08/national-strategic-
framework-AMR.pdf  [Link]

https://www.europasianjournals.org 
https://doi.org/10.46405/ejms.v3i2.316
https://doi.org/10.1111/j.1439-0450.2004.00791.x
https://doi.org/10.1111/j.1439-0450.2004.00791.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bywater+RJ.+Veterinary+use+of+antimicrobials+and+emergence+of+resistance+in+zoonotic+and++sentinel+bacteria+in+the+EU.+J+Vet+Med+B+Infect+Dis+Vet+Public+Health.+2004%3B51%288%E2%80%939%29%3A361%E2%80%933.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bywater+RJ.+Veterinary+use+of+antimicrobials+and+emergence+of+resistance+in+zoonotic+and++sentinel+bacteria+in+the+EU.+J+Vet+Med+B+Infect+Dis+Vet+Public+Health.+2004%3B51%288%E2%80%939%29%3A361%E2%80%933.&btnG=
https://doi.org/10.1086/599374
https://doi.org/10.1086/599374
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Health+Organization+Ranking+of+Antimicrobials+According+to+Their+Importance+in+Human+Medicine%3A+A+Critical+Step+for+Developing+Risk+Management+Strategies+for+the+Use+of+Antimicrobials+in+Food+Production+Animals.+Clin+Infect+Dis+%5BInternet%5D.+2009%3B49%281%29%3A132%E2%80%93&btnG=
https://britishpoultry.org.uk/whats-behind-british-poultrys-antibiotic-success/
https://doi.org/10.2147/IDR.S237038
https://doi.org/10.2147/IDR.S237038
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mesa+Varona+O%2C+Chaintarli+K%2C+Muller-Pebody+B%2C+Anjum+MF%2C+Eckmanns+T%2C+Norstr%C3%B6m+M%2C+et+al.+Monitoring+Antimicrobial+Resistance+and+Drug+Usage+in+the+Human+and+Livestock+Sector++and+Foodborne+Antimicrobial+Resistance+in+Six+European+Countries.+Infect+Drug+Resist.+2020%3B13%3A957%E2%80%9393.&btnG=
https://www.thepoultrysite.com/news/2014/07/pakistan-poultry-sector-spreading-its-wings
https://doi.org/10.1017/S0043933915002366
https://doi.org/10.1017/S0043933915002366
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hussain+J%2C+Rabbani+I%2C+Aslam+S%2C+Ahmad+HA.+An+overview+of+poultry+industry+in+Pakistan.+Worlds+Poult+Sci+J.+2015+Dec%3B71%284%29%3A689%E2%80%93700.&btnG=
https://doi.org/10.1016/j.prevetmed.2004.04.001
https://doi.org/10.1016/j.prevetmed.2004.04.001
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jensen+VF%2C+Jacobsen+E%2C+Bager+F.+Veterinary+antimicrobial-usage+statistics+based+on+standardized+measures+of+dosage.+Prev+Vet+Med.+2004+Jul%3B64%282%E2%80%934%29%3A201%E2%80%9315&btnG=
https://doi.org/10.1016/j.prevetmed.2003.08.009
https://doi.org/10.1016/j.prevetmed.2003.08.009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Grave+K%2C+Kaldhusdal+MC%2C+Kruse+H%2C+Harr+LMF%2C+Flatlandsmo+K.+What+has+happened+in+norway+after+the+ban+of+avoparcin%3F+Consumption+of++antimicrobials+by+poultry.+Prev+Vet+Med.+2004+Jan%3B62%281%29%3A59%E2%80%9372.&btnG=
https://doi.org/10.1016/j.prevetmed.2012.02.020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Persoons+D%2C+Dewulf+J%2C+Smet+A%2C+Herman+L%2C+Heyndrickx+M%2C+Martel+A%2C+et+al.+Antimicrobial+use+in+Belgian+broiler+production.+Prev+Vet+Med.+2012+Aug%3B105%284%29%3A320%E2%80%935.+&btnG=
https://doi.org/10.1111/j.1863-2378.2008.01226.x
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Nonga+HE%2C+Simon+C%2C+Karimuribo+ED%2C+Mdegela+RH.+Assessment+of+antimicrobial+usage+and+residues+in+commercial+chicken+eggs+from++smallholder+poultry+keepers+in+Morogoro+municipality%2C+Tanzania.+Zoonoses+Public+Health.+2010+Aug%3B57%285%29%3A339%E2%80%9344.&btnG=
https://doi.org/10.1080/16549716.2019.1697541
https://doi.org/10.1080/16549716.2019.1697541
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Mohsin+M%2C+Van+Boeckel+TP%2C+Saleemi+MK%2C+Umair+M%2C+Naseem+MN%2C+He+C%2C+et+al.+Excessive+use+of+medically+important+antimicrobials+in+food+animals+in+Pakistan%3A+a++five-year+surveillance+survey.+Glob+Health+Action.+2019%3B12%28sup1%29%3A1697541.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hassan+M.+Scenario+of+Antibiotic+Resistance+in+Developing+Countries.+In%3A+Antimicrobial+Resistance+-+A+One+Health+Perspective&btnG=
https://poultryhealthtoday.com/understanding-the-role-of-the-poultry-sector-in-antibiotic-resistance/
https://poultryhealthtoday.com/understanding-the-role-of-the-poultry-sector-in-antibiotic-resistance/
https://doi.org/10.7759/cureus.4266
https://doi.org/10.7759/cureus.4266
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Akhund+R%2C+Jamshed+F%2C+Jaffry+HA%2C+Hanif+H%2C+Fareed+S.+Knowledge+and+Attitude+of+General+Pakistani+Population+Towards+Antibiotic++Resistance.+Cureus.+2019+Mar%3B11%283%29%3Ae4266.&btnG=
https://doi.org/10.1016/S0140-6736(19)32999-X
https://doi.org/10.1016/S0140-6736(19)32999-X
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ali+M%2C+Abbasi+BH%2C+Ahmad+N%2C+Fazal+H%2C+Khan+J%2C+Ali+SS.+Over-the-counter+medicines+in+Pakistan%3A+misuse+and+overuse.+Vol.+395%2C+Lancet+%28London%2C+England%29.+England%3B+2020.+p.+116.+&btnG=
https://doi.org/10.3390/ani10081264
https://doi.org/10.3390/ani10081264
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Hedman+HD%2C+Vasco+KA%2C+Zhang+L.+A+Review+of+Antimicrobial+Resistance+in+Poultry+Farming+within+Low-Resource++Settings.+Anim++an+open+access+J+from+MDPI.+2020+Jul%3B10%288%29.+&btnG=
https://doi.org/10.4315/0362-028X.JFP-15-584
https://doi.org/10.4315/0362-028X.JFP-15-584
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rugumisa+B%2C+Call+D%2C+Mwanyika+G%2C+Subbiah+M%2C+Buza+J.+Comparison+of+the+prevalence+of+antibiotic-resistant+Escherichia+coli+isolates+from+commercial-layer+and+free-range+chickens+in+Arusha+district%2C+Tanzania.+African+J+Microbiol+Res.+2016%3B10%2834%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Rugumisa+B%2C+Call+D%2C+Mwanyika+G%2C+Subbiah+M%2C+Buza+J.+Comparison+of+the+prevalence+of+antibiotic-resistant+Escherichia+coli+isolates+from+commercial-layer+and+free-range+chickens+in+Arusha+district%2C+Tanzania.+African+J+Microbiol+Res.+2016%3B10%2834%29.+&btnG=
https://pubmed.ncbi.nlm.nih.gov/25032407/
https://www.who.int/antimicrobial-resistance/global-action-plan/en/
https://www.who.int/antimicrobial-resistance/global-action-plan/en/

