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Abstract
Background and Aim: Indiscriminate and injudicious use of antibiotics in layer farms is a common practice of Bangladesh 
for the compensation of Poor management practices and ignorance. Despite this scenario, there is no published documentation 
on antibiotic usage pattern and farm management practices in layer farms. This study was undertaken to understand the 
farmers’ perspective in small-scale layer farms regarding antibiotics usage and farm management.

Materials and Methods: A questionnaire survey was conducted in 120 small-scale layer farms of Mymensingh district 
during January-February 2017. We only considered farms in production. Data were analyzed on antibiotic usage, purpose, 
egg management, understanding of antibiotic residue, withdrawal period, and other issues.

Results: Among 120 farmers, about 94.16% of farmers are using antibiotics without respecting the withdrawal period. Only 
39.1% of farmers possess knowledge of residues. In our surveyed farms, 91.83% of farmers are not practicing egg washing 
before supplying to the market and 52.67% of farmers are unaware of cleaning and disinfection of egg tray. Ten different 
types of antibiotics of seven classes have found in the survey. Most antibiotics are in the Watch (49%) and Reserve (8%) 
groups according to the WHO AWaRe categorization and 73% antibiotics are critically important for human medicine and 
are considered as last resort.

Conclusion: This study found that due to the lack of knowledge and poor management, farmers consider using antibiotics as 
the most effective practices to control disease and enhancement of egg production. These indiscriminate uses of antibiotics are 
responsible for antibiotic residual and resistance problem. Here, we also provide some suggestion and guidelines to improve 
management practices to minimize the emerging problems of antimicrobial resistance through small-scale layer farms.
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Introduction

Commercial poultry production in Bangladesh 
is growing rapidly since 1990. There are about 
0.15 million commercial poultry farms (broiler 
and layer) in Bangladesh [1] and at least 50% of 
those are layer farms [2]. Antibiotics are commonly 
used at a subtherapeutic level in the poultry indus-
try due to its growth-promoting effect. Delivered in 
the feed or water, these antibiotics stabilize the gut 
population and reduce susceptibility to disease [3]. 
Laying hens may be exposed to veterinary drugs 
due to (a) therapeutic use after proper diagnosis, 
(b) control and prevention of disease, (c) growth 
promotion, (d) stimulation of egg production, (e) ille-
gal or extra-label use of drugs, (f) cross-contaminated 

during feed mixing unintentionally, and (g) the use 
of mislabeled feed [4-7]. Commonly used antibiot-
ics in veterinary practices are aminoglycosides, tet-
racyclines, beta-lactams, quinolones, macrolides, 
polypeptides, amphenicols, and sulfa drugs [8]. Eggs 
produced by laying hens which have been given anti-
biotics can have residual levels of these compounds in 
the egg yolk and albumen [9].

The egg is considered one of the most nutritious 
foods which are cheap and readily available [10]. The 
presence of antibiotic residue in the egg may lead 
to pathogen resistance to antibiotics used in human 
medicine. [11]. Nowadays, the main concern of the 
sanitary authority is to protect the public health against 
possible harmful effects of these veterinary drugs [12]. 
Modern animal production practices in Bangladesh 
and many countries are associated with regular use 
of antimicrobials, potentially increasing selection 
pressure on bacteria to become resistant. Globally, 
average estimated annual consumption of antimi-
crobials per kilogram in poultry is 148 mg/kg [13]. 
According to the Bangladesh Veterinary Practitioners 
Ordinance, 1982, only registered veterinarians are 
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allowed to prescribe medicine or to perform surgery. 
However, not only registered veterinarian but also 
non-veterinarian personnel and farmers used anti-
microbials without a confirmatory diagnosis or for 
growth promotion purposes [14]. According to the 
Drug Act 1940, only registered pharmacists are 
allowed to sell antibiotics with the documentation 
of legal prescription. In Bangladesh, so far, there 
are no specific guidelines for using antibiotic in lay-
ing hens. Antibiotics are indiscriminately used as 
growth promoters and to control infectious diseases 
in poultry [15]. These unjustified usages are consid-
ered as the most vital selecting force to antimicrobial 
resistance (AMR) in bacteria. Due to the enormous 
use of antibiotics in the field of poultry, an increased 
number of resistant bacterial strains were developed 
in recent years [16]. However, there is a little known 
about the farmer’s perceptions on indiscriminate use 
of antibiotics in layer industry and AMR. National 
sales data are unavailable in Bangladesh though it is 
the first step to analyze the types of antibiotics or spe-
cies of animal indicated. However, sales data do not 
explain about the frequency of antibiotic use, route of 
administration, farmer’s knowledge of prescription 
pattern, antibiotic storage facilities, antibiotic resi-
due, withdrawal period, shelf-life of antibiotics, egg 
management, etc.

The study was designed to learn what is known 
to the small-scale poultry farmers of Mymensingh 
district, Bangladesh, and their perception regarding 
antibiotic usage. Proper understanding of these 
factors leads to indiscriminate use of antibiotics and 
antibiotics resistance which, in turn, can minimize 
AMR. This is the first report in Bangladesh where 
we collected and analyzed data regarding veterinary 
antibiotic usage in layer farms.
Materials and Methods
Ethical approval

Ethical approval is not required to pursue this 
study.
Informed consent

Selected poultry farmers were approached prop-
erly and explained about the research before the study 
was conducted. Informed consent was obtained from 
all the participants of this study.
Study area

The study was conducted in Mymensingh dis-
trict, covering seven Upazilas (administrative regions), 
namely, Fulbaria, Muktagacha, Gauripur, Gaffargaon, 
Mymensingh Sadar, Trishal, and Bhaluka. Location of 
each Upazilas is presented in Figure-1 [17].
Selection of farms

A total of 120 small-scale layer farms were 
selected randomly for the survey, which were in pro-
duction. Poultry shed covering 500-1500 ft in size was 
grouped as small-scale farm [18]. We have surveyed 
14 farms from Fulbaria, 17 farms from Muktagacha, 

13 farms from Gauripur, 13 from Gaffargaon, 16 farms 
from Mymensingh Sadar, 21 farms from Trishal, and 
26 farms from Bhaluka.
Preparation of questionnaire

A semi-structured questionnaire was designed to 
collect relevant information to assess farmers’ knowl-
edge and management procedures in farms related to 
antibiotic usage and residual problem in the egg that 
may lead to residue in human food chain. The ques-
tionnaire was written both in English and Bangla. All 
questions in the questionnaire were pre-tested to test 
the suitability of this script to the target group before 
finalization.
Collection of data

All necessary information was collected through 
personal interview of the farm owner or manager in 
Bangla on the basis of the questionnaire. Data were 
collected in January-February 2017. Data were col-
lected on the following criteria: (i) knowledge regard-
ing antibiotic residue; (ii) duration and withdrawal 
period of antimicrobials; (iii) types of antimicrobial 
used; (iv) purpose of antibiotic use; (v) egg man-
agement; (vi) route of administration of antibiotics; 
(vii) obtaining suggestions regarding antibiotics usage, 
etc. Some additional information was collected on total 
population in farms, age of birds, number of sheds, 
educational status of the respondent, etc. During the 
survey, all the leftover packets and bottles of antibiot-
ics were collected and recorded for obtaining accurate 
information regarding antibiotic usage. Each interview 
was double-checked to identify any laps and gaps of 
information and was corrected whenever necessary.
Statistical analysis

Surveyed data were stored in Microsoft Excel 
2010 and further analysis was done by SPSS IBM 
20 for descriptive statistics (IBM Corp. Released 
2011, IBM SPSS Statistics for Windows, Version 20, 
Armonk, New York, USA: IBM Corp). Responses 

Figure-1: Location of surveyed layer farms in Mymensingh 
district, Bangladesh [17].
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to the questionnaire are presented in simple fre-
quency. Graphs were prepared by GraphPad Prism 6 
(GraphPad Software, La Jolla, California, USA, www.
graphpad.com).
Results

A total of 120 small-scale layer farms were 
surveyed for the study with a semi-structured ques-
tionnaire. Around 30 farms were not included either 
these were not in production or farmers refused to par-
ticipate. All the data were collected and analyzed to 
assess the farmers perspective on antibiotics usages 
and factors related to AMR.
Farmer’s educational status, knowledge of antibiotic 
residue, shelf-life, aware of the withdrawal period, 
and storage of drug

Educational statuses of selected farmers were 
primary to graduate; most had education up to sec-
ondary (56%). A good number of farmers have knowl-
edge of antibiotic residue (73%) and shelf-life (96%); 
however, few are aware of the withdrawal period (7%) 
and proper storage of drugs (around 40%). Data are 
summarized in Table-1.
Egg management, vaccination schedule, and  monitoring 
of antibiotic residues

Farmers were asked about vaccination, egg man-
agement including washing of eggs (wet cleaning) [19] 

and egg trays management and regarding monitoring 
of antibiotic residues. All farmers were maintaining the 
vaccination schedules. In respect to egg management, 
only 4.16% among 120 farmers were washing eggs 
before supply to wholesaler or other places. Regarding 
egg tray management, we asked about cleaning and 
disinfection of egg tray. Only 0.83% of farmers were 
practicing cleaning and disinfection regularly, 47.5% 
of farmers sometimes did, and 51.67% of farmers were 
not doing any management of the egg tray. We assessed 
farmer’s knowledge of antibiotic residue. No authori-
ties are monitoring residue of antibiotics in egg. Even 
no one from the Department of Livestock Services or 
NGO is raising awareness of residue and its effect. 
Most of the farmers are not aware of antibiotic residue.
Types of antibiotics use

Ten different types of antibiotic were found 
among the 120 poultry farms. Most of the farms are 
multidrug users. Our survey found that ciprofloxacin, 
amoxicillin, sulfa drugs, oxytetracycline, tylosin 
tartrate, tiamulin, norfloxacin, enrofloxacin, 
doxycycline, and colistin sulfate are being used on 
the farm. The percentages of these antibiotics usage 
pattern are shown in Figure-2.

The most common antibiotics in surveyed 
farms were ciprofloxacin (22.5%), followed by 
enrofloxacin (17.5%), amoxicillin (16.66%), 

Table-1: Farmer’s educational status, knowledge of antibiotic residue and shelf-life, aware of withdrawal period, and 
storage of drug (n=120).

Educational status Knowledge of 
antibiotic residue

Knowledge of 
shelf-life,

Aware of 
withdrawal period

Storage of drug

Level of education Number Yes No Yes No Yes No Place Number

Illiterate 5 (4) Storage room 23 (19.17)
Primary 16 (14)
Junior secondary 12 (10) 73 (60.83) 47 (39.1) 96 (80) 24 (20) 7 (5.83) 113 (94.16) Poultry shed 60 (50)
Secondary 65 (54)
Higher secondary 
/diploma/

6 (5) Refrigerator 37 (30.83)

Graduate 16 (13)

Figure-2: Frequency of antibiotics used in the surveyed layer farms.
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oxytetracycline (10.83%), sulfa drugs (3.33%), and 
norfloxacin (1.66%). Class-wise most antibiotics 
belong to fluoroquinolones, followed by tetracyclines, 
aminopenicillin, and polymyxin and rest are in 
macrolides and sulfa groups (Figure-3). Among them, 
fluoroquinolones, aminopenicillin, and sulfa drugs are 
not FDA-approved antibiotic for laying hens in many 
countries due to lessen the prevalence of resistant 
bacteria [20]. We have further classified the antibiotics 
usage pattern into Access, Watch, and Reserve 
antibiotic according to the WHO essential medicine 
list [21] (Figure-4). Then, we have categorized the 

antibiotics as critically important, highly important, 
and important antimicrobials group (Figure-5).
Purpose, frequency, route, course completion, and 
idea of using antibiotics

Farmers used antibiotics for both therapeutics 
and prophylaxis purposes (Table-2) and mostly when 
needed (80%) through drinking water (75.83%). 
Most farmers (92.05%) complete the course of 
antibiotics. Some farmers (18.34%) indicated that they 
administered antibiotics to their own poultry based on 
experience or copying from an old prescription.
Discussion

We studied farmers’ perspective on antibiotic 
usages in small-scale layer farm in Mymensingh 
district of Bangladesh. Our sample size was 
comparatively small as we have only considered layer 
farm in production at the time of the survey. In a few 
cases, farmers were uncooperative to the surveyor and 
were not included in the survey.

Most of the small-scale layer farmers are 
educated though only a few take necessary steps to 
minimize residue. About 80% of farmers are aware of 
shelf-life of drugs as they want the best action of anti-
biotics for their layer birds, but almost all the farmers 
do not respect the withdrawal period. Farmers com-
plain that no veterinarian provides them the knowl-
edge of the withdrawal period or some farmers think 
that government veterinarians are not cooperative 
and easily assessable [22]. Although veterinarians are 

Table-2: Purpose of the use of antibiotics, frequency of use, route of administration, course completion, and idea of 
using antibiotics.

Purpose of antibiotics use Frequency of use Route of 
administration

Course 
completion

Idea of using 
antibiotics

Purpose Number Parameter Number Parameter Number Yes No Parameter Number

Egg production fall 13 (10.83)
Therapeutics 41 (34.16) Daily 24 (20) Water 91 (75.83) 111 (92.5) 9 (7.5) Prescribed 98 (81.66)
Prophylaxis 17 (14.17) When 

needed
96 (80) Feed and 

water
29 (24.16) Self 22 (18.34)

Both (therapeutic 
and prophylaxis)

49 (40.83)

Figure-3: Percentage of different class of antibiotics in the 
surveyed layer farms.

Figure-4: Classification of antibiotics on the basis of the 
AWaRe categorization of antibiotics.

Figure-5: Classification of the antimicrobials used by 
surveyed poultry farms according to the FAO, WHO, and 
OIE criteria for critically important antimicrobials for human 
medicine.
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aware of withdrawal period and residual knowledge, 
they do not create mass awareness due to socioeco-
nomic constraints of the country as farmers have no 
insurance or governmental support for the loss of 
their business. Even those (5.83% of farmers) possess 
knowledge of the withdrawal period; do not follow it 
during the selling of the eggs. This possesses a poten-
tial risk to transfer the drug residue from egg to human 
body. Furthermore, most farmers did not imply appro-
priate farm hygiene, biosecurity, and proper antibiotic 
management to prevent infection or recurrence of dis-
ease in the farm [14,23].

The farmers of Mymensingh district are not aware 
of the quality management of eggs and egg tray through 
cleaning and disinfection before entering into farms as 
it is a potential source of bacterial entrance. This is not 
the sign of good management practices in poultry farms 
[8]. Vaccination does not provide 100% protection 
against diseases. For the best prevention, strict biose-
curity, good housing, and management are essential. As 
these practices are infirm in farms, so vaccine does not 
comply with the highest protection. In addition, vacci-
nation schedules often did not match with local pattern 
of disease, level of biosecurity, and level of challenge in 
each sector of operation of production [24].

Almost 100% of farmers in our study are using 
antibiotic in their farms. This finding is comparable 
with other studies which reported high usage of antibi-
otics in poultry production to control the source of infec-
tion in farms due to poor management [8,14,25,26]. It 
was evident that majority of farmers were continuously 
using antibiotics as therapeutic and prophylaxis and 
with higher intensity during disease outbreaks. About 
20% of farmers use antibiotic daily without any rea-
sons. Most of the farms are prescribed antibiotic by 
the registered veterinarian and non-veterinarian, but 
18.34% of farmers use antibiotic of their own choice 
and on the basis of experience as antibiotic is easily 
and unlawfully purchasable from unregistered phar-
macy and dealer shop [27]. Non-cooperating behavior 
of governmental veterinarian and farmers’ ignorance or 
unavailability of trained veterinarian at the time of dis-
ease havoc and immunization push the farmers to pre-
scribe for their own flock [22]. This practice is respon-
sible for indiscriminate use of antibiotics and potential 
chance to AMR [28]. Indiscriminate use of antibiotic 
can be alleviated by increasing veterinarian responsibil-
ity, training program, and mass awareness and monitor-
ing. The quality of antibiotics differs from one pharma-
ceutical to another. Poor grade antibiotics are unable to 
kill whole bacterial colony. This leads potential risk to 
AMR. Dishonest practitioners influenced by persuasive 
marketing policy of pharmaceuticals sometimes pre-
scribe poor quality antibiotics. Moreover few farmers 
prescribe antibiotics for their flock instead of veterinar-
ian’s suggestion could lead to selection of poor quality 
antibiotics [29]. The bigger picture lies in lack of public 
health education, awareness program for food safety, 
and enforcement of laws and legislation.

Multidrug using is common in poultry farms 
with the practice of broad-spectrum antibiotics. 
Ciprofloxacin and norfloxacin were the highest and 
lowest used drug, respectively. Fluoroquinolones are the 
top-ranked antibiotic classes followed by tetracyclines, 
aminopenicillin, and polymyxin groups, suggesting 
similar observations from other studies [14,26,30]. In 
Bangladesh, the prevalent bacterial diseases of poul-
try are salmonellosis, colibacillosis, fowl cholera, and 
mycoplasmosis [31]. However, selection of antibiotics 
and disease prevalence does not match with each other 
due to choosing broad-spectrum antibiotics without 
proper justification or choosing of antibiotics which 
are available in powder form that is easily administra-
ble through drinking water. This phenomenon is also 
similar globally. We found that 75.83% of farmers are 
practicing mixing antibiotics into drinking water. Rest 
are using feed and water to mix antibiotic at the same 
time. No farmers depend on feed to administer anti-
biotics as it causes uneven distribution of antibiotics. 
Furthermore, sick birds are more likely to continue to 
drink water rather than have feed [8] and farmers want 
the laying birds to complete the course.

Our surveyed farms are using most of antibiotic 
from Watch groups including fluoroquinolones and 
macrolides. These antibiotics have higher resistance 
potentials and critically important antimicrobials for 
human medicine (CIA list) and apply for risk manage-
ment strategies for the use of antimicrobials in food 
production animals [32]. Furthermore, 8% of used 
antibiotics are in Reserve groups which are considered 
as “last resort” for multidrug-resistant (MDR) treat-
ment in human and generally not recommended for 
livestock and poultry. By exposing these two groups, 
we are creating a potential space to make superbug 
and MDR bacteria.

Our questionnaire survey response does not, 
therefore, cover the entire antibiotic usage phenomena 
of the Bangladesh poultry industry; rather, it is only 
cover the small-scale layer farms. It is very difficult to 
collect data regarding usage and prescription pattern of 
antibiotic used in the poultry industry in Bangladesh 
due to legislation not being practiced here. Data should 
be collected from more farmers and prescriber’s to 
assess the bigger picture. However, our study demon-
strates the factors and perspective of antibiotic usage 
pattern in small-scale layer farms in Bangladesh.
Conclusion

Publicly available, verifiable data on usage 
of antibiotics in poultry industry and production in 
Bangladesh are shockingly incomplete. More than 90% 
of farmers have educational qualification, most of them 
are aware of shelf-life of drug and compel to course 
completion but do not respect the withdrawal period. All 
small-scale layer farms are multidrug users and having 
prescription from registered veterinarian, non-veteri-
narian, or even self-medication. Different antibiotics of 
different classes have observed in those farms including 
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critically important antibiotic and antibiotic consider-
ing as last resort from human being which should not 
be used without definite causes. It is responsible for 
emergence of antibiotic resistance among the biota. 
Strict biosecurity, intensive extension, educational pro-
gram, and governmental legislation on responsible use 
of antibiotics could lead to restriction on indiscriminate 
use of antibiotics in layer farms in Bangladesh. Hence, 
National Residue Control Programs should be imple-
mented. Education and awareness programs have to be 
started on the use of antibiotics and the risk for AMR 
across the sector to farmers, veterinarians, sellers of 
antibiotics, and other stakeholders. These sectors could 
work together to promote responsible use and promote 
good practices. National sales data should be collected 
in regular interval. Legislation of prescribing antibiot-
ics and authorized sales according to guidelines should 
be enforced. Illegal trade and unauthorized prescribers 
should be penalized.
Authors’ Contributions

JF and MHS planned and designed the research 
work. JF, SS, and ZA carried out the experiments with 
the collection of data. MHS supervised the whole 
experiments. SMAKH and YAS helped in drafting and 
revised the manuscripts for important intellectual analy-
sis. All authors read and approved the final manuscript.
Acknowledgments

The authors pay their gratitude to the 
selected layer farmers who helped them with the 
data. This research was financially supported by 
University Grants Commission, Bangladesh (Project 
No. 2018/662/UGC).
Competing Interest

The author declares that they have no competing 
interests.
Publisher’s Note

Veterinary World remains neutral with regard to 
jurisdictional claims in published map and institutional 
affiliation.
References
1. Department of Livestock Service. (2014) National Poultry 

Development Policy. Department of Livestock Service, 
Dhaka, Bangladesh.

2. Moazzem, K.G.M. and Raz, S. (2014) Roundtable on 
“Poultry Industry-Media Cooperation” Challenges faced 
by the Poultry Industry of Bangladesh How media could 
support its Development? Organized by Bangladesh Poultry 
Industries Coordination Committee.

3. Casewell, M., Friis, C., Marco, E., McMullin, P. and 
Phillips, I. (2003) The European ban on growth-promoting 
antibiotics and emerging consequences for human and 
animal health. J. Antimicrob. Chemother., 52(2): 159-161.

4. Vandenberge, V., Delezie, E., Delahaut, P., Pierret, G., 
Backer, P.D., Daeseleire, E. and Croubels, S. (2012) 
Transfer of flubendazole and tylosin at cross-contamination 
levels in the feed to egg matrices and distribution between 
egg yolk and egg white. Poult. Sci., 91(5): 1248-1255.

5. Lawal, J.R., Jajere, S.M., Geidam, Y.A., Bello, M.A., 

Wakil, Y. and Mustapha, M. (2015) Antibiotic residues in 
edible poultry tissues and products in Nigeria: A potential 
public health hazard. Int. J. Anim. Vet. Adv., 7(3): 55-61.

6. CDC. (2013) Antibiotic Resistance Threats in the United 
States. Available from: https://www.cdc.gov/drugresistance/
pdf/ar-threats-2013-508.pdf. Last accessed on 31/08/2019.

7. Zhang, H., Luo, Y., Wu, L., Huang, Y. and Christie, P. 
(2014) Residues and potential ecological risks of veteri-
nary antibiotics in manures and composts associated with 
protected vegetable farming. Environ. Sci. Pollut. Res. Int., 
22(8): 5908-5918.

8. Sirdar, M.M., Picard, J., Bisschop, S. and Gummow, B. 
(2012) A questionnaire survey of poultry layer farmers 
in Khartoum state, Sudan, to study their antimicrobial 
awareness and usage patterns. Onderstepoort J. Vet. Res., 
79(1): 1-8.

9. Alaboudi, A.R. (2017) Antimicrobial Residues in Table 
Eggs. In: Egg Innovations and Strategies for Improvements. 
Ch. 42. Published by Elsevier Inc. United states. p 447-456.

10. Frenich, A.G., Luiz, M.D.M., Vidal, J.L.M. and 
González, R.R. (2009) Comparison of several extraction 
techniques for multiclass analysis of veterinary drugs in 
eggs using ultra-high pressure liquid chromatography tan-
dem mass spectrometry. Anal. Chim. Acta, 661(2): 150-160.

11. Founou, L.L., Founou, R.C. and Essack, S.Y. (2016) 
Antibiotic resistance in the food Chain: A developing 
country-perspective. Front. Microbiol., 7: 1881.

12. Herranz, S., Moreno-Bondi, M.C. and Marazuela, M.M. 
(2006) Development of a new sample pretreatment 
procedure based on pressurized liquid extraction for 
the determination of fluoroquinolone residues in table 
eggs. J. Chromatogr. A, 1140(1-2): 63-70.

13. Boeckel, T.P.V., Brower, C., Gilbert, M., 
Grenfell, B.T., Levin, S.A., Robinsoni, T.P., Teillant, A. and 
Laxminarayan, R. (2015) Global trends in antimicrobial use 
in food animals. Proceedings of the National Academy of 
Sciences of the United States of America, 112(18): 5649-54.

14. Wadoum, R.E.G., Zambou, N.F., Anyangwe, F.F., 
Njimou, J.R., Coman, M.M., Verdenelli, M.C., Cecchini, C., 
Silvi, S., Orpianesi, C., Cresci, A. and Colizzi, V. (2016) 
Abusive use of antibiotics in poultry farming in Cameroon 
and the public health implications. Br. Poult. Sci., 57(4): 
483-493.

15. Hasan, B., Faruque, R., Drobni, M., Waldenstrom, J., 
Sadique, A., Ahmed, K.U., Islam, Z., Parvez, M.B.H., 
Olsen, B. and Alam B.M. (2011) High prevalence of 
antibiotic resistance in pathogenic Escherichia coli from 
large- and small-scale poultry farms in Bangladesh. Avain 
Dis., 55(4): 689-692.

16. Hassan, M.M., Amin, K.B., Ahaduzzaman, M., 
Alam, M., Faruk, M.S.A. and Uddin, I. (2014) Antimicrobial 
resistance pattern against E. coli and Salmonella in layer 
poultry. Res. J. Vet. Pract., 2(2): 30-35.

17. Map of Mymensingh District, Bangladesh. Available 
from: http://www.lged.gov.bd/DistrictHome.aspx?distric-
tID=22&fromDistrictpage=2. Last accessed on 30/08/2019.

18. Bangladesh Bureau of Statistics. (2006) Statistical Yearbook. 
Statistical Division, Ministry of Planning, Government of 
the People’s Republic of Bangladesh, Dhaka. Bangladesh 
Bureau of Statistics, Bangladesh.

19. Egg Cleaning Procedures, Guidelines to Comply with 
the Egg Food Safety Scheme of Food Regulation. (2015) 
Available from: http://www.foodauthority.nsw.gov.au/_
Documents/industry/egg_cleaning_procedures.pdf. Last 
accessed on 31/08/2019.

20. Marmulak, T., Tell, L.A., Gehring, R., Baynes, R.E., 
Vickroy, T.W. and Riviere, J.E. (2015) Egg residue 
considerations during the treatment of backyard poultry. 
J. Am. Vet. Med. Assoc., 247(12): 1388-1395.

21. Executive summary: the selection and use of essential 
medicines. Report of the 21st WHO Expert Committee on 
the Selection and Use of Essential Medicines. Available 



Veterinary World, EISSN: 2231-0916 1447

Available at www.veterinaryworld.org/Vol.12/September-2019/13.pdf

from: http://www.who.int/medicines/publications/essen-
tialmedicines/EML_2017_ExecutiveSummary.pdf. Last 
accessed on 31/08/2019.

22. Roess, A.A., Winch, P.J., Ali, N.A., Akhter, A., Afroz, D., 
Arifeen, S.E., Darmstadt, G.L. and Baqui, A.H. (2013) 
Animal husbandry practices in rural Bangladesh: Potential 
risk factors for antimicrobial drug resistance and emerging 
diseases. Am. J. Trop. Med. Hyg., 89(5): 965-970.

23. Krishnasamy, V., Otte, J. and Silbergeld, E. (2015) 
Antimicrobial use in Chinese swine and broiler poultry 
production. Antimicrob. Resist. Infect. Control, 4(17): 1-9.

24. Marangon, S. and Busani, L. (2006) The use of vaccination 
in poultry production. Rev. Sci. Tech., 26(1): 265-274.

25. Oluwasile, B.B., Agbaje, M., Ojo, O.E. and Dipeolu, M.A. 
(2014) Antibiotic usage pattern in selected poultry farms in 
Ogun state. Sokoto J. Vet. Sci., 12(1): 45-50.

26. Nonga, H., Mariki, M., Karimuribo, E. and Mdegela, R. 
(2009) Assessment of antimicrobial usage and antimicrobial 
residues in broiler chickens in Morogoro municipality, 
Tanzania. Pak. J. Nutr., 8(3): 203-207.

27. Mubito, E.P., Shahada, F., Kimanya, M.E. and 
Buza, J.J. (2014) Antimicrobial use in the poultry industry 
in Dar-es-Salaam, Tanzania and public health implications. 

********

Am. J. Res. Commun., 2(4): 51-63.
28. Agyare, C., Boamah, V.E., Zumbi, C.N. and Osei, F.B. 

(2018) Antibiotic Use in Poultry Production and Its Effects 
on Bacterial Resistance. Available from: https://www.inte-
chopen.com/online-first/antibiotic-use-in-poultry-produc-
tion-and-its-effects-on-bacterial-resistance. Last assessed 
on 31/08/2019.

29. Clifford, K., Desai, D., Costa, C.P.D., Meyer, H., Klohe, K., 
Winkler, A.S., Rahman, T., Islam, T. and Zaman, A.H. 
(2018) Antimicrobial resistance in livestock and poor 
quality veterinary medicines. Bull. World Health Organ., 
96(9): 662-664.

30. Amaechi, N. (2014) A survey on antibiotic usage in pigs 
and poultry birds in Abia state, Nigeria. Glob. J. Med. Res. 
C Microbiol. Pathol., 14(5): 1-9.

31. Giasuddin, M., Sil, B.K., Alam, J., Koike, I., Islam, M.R. 
and Rahman, M.M. (2002) Prevalence of poultry diseases 
in Bangladesh. J. Biol. Sci., 2(4): 212-213.

32. Critically Important Antimicrobials for Human Medicine. 
(2018) Ranking of Medically Important Antimicrobials 
for Risk Management of Antimicrobial Resistance Due to 
Non-Human Use. 6th Revision. World Health Organization, 
Colombia.


