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Abstract  
South Asia is a major hotspot of antimicrobial resistance (AMR) and the situation of increasing AMR is alarming. Livestock, 
particularly poultry sectors are supposed to have the highest burden of AMR in animal health sectors. We reviewed published 
works about AMR in poultry farms in South Asia from 2005–2020, identifying 37 relevant articles. Published articles showed 
the high prevalence of AMR among poultry farms in South Asian countries, India, Pakistan, Bangladesh, and Nepal. The 
pattern of resistance to antibiotics was found to vary with a higher degree of resistance to the most commonly used antibiotics 
such as ampicillin, tetracycline, streptomycin, and ciprofloxacin; and little or no resistance to less commonly used antibiotics 
such as amikacin and ceftriaxone. Antibiotics such as amikacin, ciprofloxacin, gentamicin, and ceftriaxone antibiotics were 
effective against E. coli; ampicillin, enrofloxacin, colistin, chloramphenicol in Salmonella sps; azithromycin, chloramphenicol, 
and gentamicin in Campylobacter sps; chloramphenicol and vancomycin in Staphylococcus sps. However, all these available 
scientific publications were based on point prevalence studies and lacked a comprehensive baseline, which makes it difficult 
to get a clear insight into AMR among poultry farms in South Asia. Thus, nationwide comprehensive studies on antimicrobial 
resistance among poultry farms in South Asian countries are necessary to get a clear picture of AMR in poultry farms in South 
Asian nations and to inform policies related to infection prevention and control measures.  
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Introduction 
The problem of antibiotic resistance (referred to as AMR 

hereafter as antibiotics resistance is used synonymously 

with antimicrobial resistance) is a growing concern 

globally and is a pressing public health issue (1). Non-

compliance with prescriptions and irrational use of 

antibiotics have been major problems in the human 

health sector (2,3). The use of antibiotics as a growth 

promoter and unscrupulous use of these drugs for 

treatment have been major factors behind the increasing 

burden of AMR in the animal health sector (3). Though 

Europe and some other developed countries have limited 

their use as a growth promoter in animals, it is rampant 

in developing countries, including nations of South Asia 

(4). This led to the increasing use of antibiotics in the 

animal sector. The increased use of antibiotics is 

positively correlated with increased resistance (5–7). The 

amount of antibiotics used for animal production is 

estimated to have increased by 67% from 2010 to 2030 (8). 

With the increasing use of antibiotics, the burden of AMR 

has also been reported to increase correspondingly. The 

evidence of increasing antibiotics used, intensive 

production, and reports indicating the growing problem 

of AMR require robust and comprehensive evidence to 

inform timely policies and practices related to 

containment and control of AMR in South Asia. 

However, there is a lack of certainty about the current 

situation of the burden of AMR in the poultry sector in 

South Asian countries. Although the burden of AMR in 

developed countries is well understood, the burden of 

AMR in developing countries is not well documented. 

Due to a lack of information, it is difficult to set up 

initiatives/programs to monitor, regulate, control, and 

contain AMR in the poultry sector in South Asia.    

South Asia is a major hotspot of AMR (9,10) and the 

situation of increasing AMR is alarming. The 

indiscriminate use of antibiotics in animal feed and 

associated AMR are considered to be a major driver of 

AMR in the human health sector (1). In the animal health 

sector, the poultry sector is notoriously known for its 

growing antimicrobial use and AMR. Farmers in South 

Asia are known to use antibiotics to compensate for poor 

sanitation and hygiene on farms which in turn favors the 

development of resistant microbes. The high burden of 
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resistant microbes in the poultry sector, poor 

antimicrobial stewardship, poor sanitation and hygiene, 

and poor infection prevention and control measures, 

could increase the risk of bacterial resistance in humans, 

as humans live in close association with poultry farms in 

South Asia. Some point prevalence studies in countries 

such as Bangladesh (11–13), Pakistan(14,15), India (16–

18), and Nepal (3,19–21) have revealed an alarming 

situation of AMR. These point prevalence studies in 

South Asian poultry farms are limited to poultry meat, 

carcass, or dressed poultry meat which restricts the 

availability of literature regarding the resistant microbes 

in live poultry birds and poultry farm environments. 

Thus, the situation of resistant microbes in poultry farms, 

their environments, as well as the extent to which these 

resistant microbes are responsible for increased AMR in 

poultry and humans remains unknown. Furthermore, a 

comprehensive analysis of the situation of AMR in South 

Asian poultry farms is lacking. This lack of 

comprehensive data on AMR in South Asian poultry 

farms could be due to insufficient national monitoring 

and surveillance programs.  

To help address the current problem of AMR in South 

Asia, a robust infection prevention and control response 

is required, which involves robust and comprehensive 

data on the burden of AMR; this, in turn, requires a 

comprehensive review. A comprehensive review of data 

on AMR will help to identify and assess the risk factors 

behind resistant microbes in South Asia and will help to 

inform AMR control, create a containment plan and 

develop policies to protect animal health and human 

health. However, without a comprehensive review of 

existing information, it is difficult to build an evidence-

based control and containment policy. This scoping 

review, thus, aims to investigate the situation of AMR in 

poultry farms in South Asia.  

Methods 
Article selection:  
We conducted a literature search to locate peer-reviewed 

research publications related to antimicrobial resistance 

in poultry farms in South Asian countries. PubMed, 

Scopus, Web of Science, and Google Scholar were used to 

search for peer-reviewed research articles published 

between 2005 and September 2020 (Figure 1), using terms 

such as Antimicrobial/Antibiotics/Prevalence/South 

Asia, with appropriate search MeSH heading (Detailed 

search strategy and terms used are mentioned in 

Appendix below: Appendix 1). For articles to be eligible 

for inclusion, they had to report the prevalence and 

antibiotic resistance in poultry farms in South Asian 

nations. Editorials, comments, letters, reviews, and 

correspondence articles were excluded.  Papers on AMR 

that included literature other than poultry farms (poultry 

birds and/or their environment) such as retail chicken 

meat, and dressed poultry carcasses, were also excluded. 

Any articles that were not in the English language were 

not included.  

Data extraction:  
Data were extracted in data extraction form including 

author, title, year of publication, country, study, 

methods/designs, sample size, results, and reported 

microbial pathogen.   

Results  
Thirty-seven articles reporting AMR in poultry farms met 

inclusion criteria and were included in the review (Table 

1). Twelve studies were conducted in India, ten studies in 

Pakistan, ten studies in Bangladesh, three studies in 

Nepal, and two studies in Sri Lanka, whereas no studies 

were reported from Maldives, Afghanistan, and Bhutan 

(Table 1). All the studies investigated more than one 

farm. All 37 research had used phenotypic antimicrobial 

susceptibility testing, whereas only 17 studies used the 

molecular genomic method to detect AMR genes (Table 

1), which leads to antibiotic resistance. Thirty-four 

studies utilized the Kirby-Bauer disc diffusion method to 

perform an antibiotic sensitivity test (AST), while three 

studies used micro-dilution to assess the minimum 

inhibitory concentration test (MIC) in combination with 

the Kirby-Bauer disc diffusion method (Table 1). The 

commonly used antibiotics such as tetracycline, 

ciprofloxacin, enrofloxacin, amoxicillin, levofloxacin, and 

chloramphenicol were tested for sensitivity (Table 1). E. 

coli, Salmonella sps, Staphylococcus aureus, Campylobacter, 

Klebsiella sps, Enterococci sps, and Enterobacter sps, were 

studied in fourteen, fourteen, one, one, one, one, and one 

studies, respectively.  

 

Eight studies reported AMR in broiler farms, four studies 

in layer farms, five studies in backyard chickens, and two 

studies in poultry litter (see Table 1). Two studies 

investigated the presence of AMR in both broiler and 

layer farms while four studies were conducted in the 

poultry farm environment. The majority of studies 

(19/37), on the other hand, did not specify the type of 

poultry farms on which their research was conducted.  

The most common antibiotic-resistant bacteria found in 

South Asian chicken farms were E. coli, Salmonella sps, 

and Staphylococcus sps. Eleven studies reported multidrug 

resistance (MDR) E. coli while seven studies reported 

MDR Salmonella. E. coli was reported in fifteen studies, 

and this E. coli was highly resistant to antibiotics such as 
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tetracycline, amoxicillin, and ampicillin antibiotics. 

Salmonella was also identified in fourteen studies and 

these Salmonella sps were resistant to tetracycline, 

ampicillin, streptomycin, ciprofloxacin, and 

chloramphenicol (Table 1). Similarly, bacteria with 

extended-spectrum beta-lactamases (ESBL) were also 

identified. These ESBL bacteria were resistant to 

tetracycline, ampicillin, and sulphamethoxazole but were 

sensitive to gentamicin, tigecycline, chloramphenicol, 

nitrofurantoin, and ceftriaxone (Table 1). ESBL E. coli was 

identified in five of the studies while methicillin-resistant 

Staphylococcus aureus (MRSA) was studied in a single 

study. The ESBL E. coli isolates were susceptible to both 

tigecycline and chloramphenicol; however, MRSA was 

exclusively susceptible to chloramphenicol.  

 

These results indicate that antimicrobial-resistant 

bacteria are prevalent among poultry farms in South 

Asian countries, mainly India, Pakistan, Bangladesh, and 

Nepal. Similarly, studies from Pakistan (7), Bangladesh 

(6), India (2), and Nepal (2) revealed the presence of 

multidrug-resistant (resistant to more than three or more 

classes of antibiotics) bacteria in those countries. The 

presence of resistant bacteria and associated 

antimicrobial resistance in Bhutan, Afghanistan, and the 

Maldives could not be studied as no data from these 

countries was available.  

 

Discussion  
The results indicate a high prevalence of antimicrobial-

resistant bacteria including the MDR in poultry farms in 

South Asian countries especially India, Pakistan, and 

Bangladesh. This higher prevalence of resistant microbes 

could be due to poultry farming practices that rely 

heavily on antibiotics use as mentioned by Founou et al., 

2018 (22), Laxminarayan and Chaudhary (23) Brower et 

al., 2018 (24)  and Nandi et al., 2013 (25). Other studies 

including modeling studies have shown similar 

conclusions including a gradual increase in antibiotics 

consumption and associated AMR in the animal health 

sector by 2030 (8). Although antibiotics have rarely been 

used, a high prevalence of resistant microbes in backyard 

free-range chicken has been reported in India (26–28) and 

Pakistan (29–31), which is possibly due to either sharing 

a common environment with broilers (which are treated 

with antibiotics) or environmental transmission through 

liquid manure of livestock and human excreta (26,27).  

In addition, it has been reported that a higher resistance 

to antibiotics was reported in E. coli and Salmonella sps. 

(Table 1). This is higher than those reported by the 

European Union (EU) (32) and lower than reports from 

Africa (33). The good antibiotics (or antimicrobials) 

stewardship in EU countries has likely resulted in a low 

prevalence of AMR in the animal health sector (including 

poultry), which can be attributed to stringent regulations 

on antibiotics use as a growth promoter in animal feed as 

well as good infection prevention, and control measures 

which include nationwide monitoring and surveillance 

of antibiotics. Whereas in Asia and Africa, a lack of such 

measures could have contributed to a higher prevalence 

of MDR. In developed countries such as countries within 

European Union (34), and the USA (35), the use of 

antibiotics in animals has been regulated by laws, and the 

use of antibiotics as a growth promoter is banned (35,36); 

however, in countries from South Asia, there are no 

guidelines on the use of antibiotics on food-producing 

animals. Two countries in South Asia- Bangladesh (37) 

and Nepal (3) have banned the use of antibiotics in 

animal feeds whereas India has banned the use of human 

critical antibiotics in poultry farms (38). In addition, in a 

recent move, the use of colistin has been banned for use 

in animals in both Nepal and India (39). However, 

despite such bans and regulations, antibiotics are 

commonly used in poultry and other animals, which is 

attributed to the poor implementation of regulations 

leading to failure to achieve tangible results. High-risk 

antibiotics such as Chloramphenicol, Colistin, and 

Metronidazole that has been prohibited for use in 

European Union and other developed countries, are one 

of the most commonly used antibiotics in the poultry 

sector. Chloramphenicol is being used for the treatment 

of Salmonellosis, Metronidazole for diarrhea in 

combination with Sulphonamides, and Colistin for 

Colibacillosis and Salmonellosis even today in Nepal 

(Unpublished). 

Antibiotics such as amikacin, ciprofloxacin, gentamicin, 

and ceftriaxone were found to be highly effective against 

E. coli; ampicillin, enrofloxacin, colistin, chloramphenicol 

in Salmonella sps; azithromycin, chloramphenicol, and 

gentamicin in Campylobacter sps; chloramphenicol and 

vancomycin in Staphylococcus sps. Resistance to amikacin 

and ceftriaxone was negligible for E. coli and Salmonella 

sps, and hence remains a drug of choice. The pattern of 

resistance to antibiotics differed with a higher resistance 

reported to most commonly used antibiotics such as 

ampicillin, tetracycline, streptomycin, and ciprofloxacin; 

and little/no resistance was reported to less commonly 

used antibiotics such as amikacin and ceftriaxone.  

Twenty-two studies have reported a high prevalence of 

multidrug-resistant bacteria in poultry farms. This higher 

prevalence of resistance and MDR in poultry farms is not 

only of animal health concern but also a public health 
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concern as these resistant microbes could lead to the 

development of resistant microbes in the human health 

sector. For instance, Salmonella enterica serovar enteritidis 

(40) and Salmonella enterica serovar typhimurium (41), and 

E. coli (42) are zoonotic and are easily transmitted to 

humans. The presence of resistant strains of Salmonella 

sps. (43) and E. coli to third-generation cephalosporins, a 

reserved antibiotic to treat fulminating septicemia, 

portends an alarming situation for the future and 

insinuates for judicious use of antibiotics. Furthermore, 

the prevalence of resistance genes carried by plasmids 

such as the ESBL, aph(3")_Ib, and mcr-1, in poultry 

(26,44) highlights the high possibility of horizontal 

transfer of antibiotic resistance to among the poultry, 

poultry litter, surrounding environment, and humans. 

The resistant microbes from poultry farms may reach the 

environment, and humans via the food chain causing 

negative impacts on human health.  

Studies reported so far are point prevalence studies and 

are scattered, having low sample size and limited 

geographical coverage, thus, comprehensive nationwide 

studies are needed to have a clear insight into the AMR 

burden in these pathogens. Scientific studies have shown 

that antibiotic resistance emerges with the excessive use 

of antibiotics in animals (45–47). A recent study in 

Vietnam, a Southeast Asian country, has shown that 

colistin resistance is linked to the rampant use of colistin 

in poultry and pigs (48). However, none of the studies in 

South Asia have investigated the increased use of 

antibiotics and the associated antibiotic resistance, 

although it has been clear that increased use of antibiotics 

leads to resistance. The lack of such comprehensive data 

means that we cannot use these studies to inform AMR 

policies to control and contain AMR.  

 

Our results suggest that there exists a variation in the 

prevalence of AMR in poultry farms varying based on the 

types of poultry farms, the nature of the biosecurity and 

hygiene controls, and farming practices. Research studies 

conducted on farms that have strong biosecurity 

measures and good husbandry practices in place had a 

lower prevalence (24.43%) of salmonellae infection, 

compared to traditional farms that had not implemented 

any biosecurity measures (38.07%) (49). The prevalence 

of AMR was found to be higher in broiler farms 

compared to layer farms (Table 1). This could be due to 

the antibiotics being used extensively to promote faster 

growth. Faster growth results in more health problems 

and farmers then use antibiotics to compensate for the 

poor hygiene and sanitation and to ward off diseases as 

mentioned by Laxminarayan and Chaudhary (23) and 

Hasan et al., 2012 (50).  Another reason for a lower 

prevalence of AMR in layers poultry could be due to the 

fact that antibiotics in layers farms are used more 

judiciously in consultation with qualified veterinarians. 

Whereas in case of broilers, the unqualified practitioners 

(quacks) guide the farmers on antibiotic use as mentioned 

by Habiba et al., 2022 (51). Furthermore, a higher 

prevalence of AMR in broilers compared to layers could 

also be due to the rearing of broilers in a more intensive 

production system and more frequent antibiotics use 

which is a common tradition in South Asian nations 

(Unpublished). The resistant microbes in poultry could 

be released into the environment and reach humans. 

Previous research have highlighted the possible transfer 

of antibiotics and resistant microbes from farms to the 

environment owing to the poor biosecurity measures and 

wastewater drainage systems (51–53) and the practice of 

using poultry waste as a fertilizer for agricultural land 

(51,53,54). For example, a recent survey in Pakistan found 

that around 85% of the farmers surveyed did not have a 

wastewater drainage infrastructure and directly dump 

their poultry waste and antibiotics residue in the farm’s 

surroundings (51). However, in our review, we did not 

find any such evidence for the possible role of poultry as 

antibiotics and resistant microbe contamination to the 

environment due to the absence of literature regarding 

this aspect. But, the contamination of the environment 

with antibiotics and resistant microbes is a distinct 

possibility in all South Asian countries, as there is a 

common practice of dumping poultry litter into nearby 

farm environments or using it as a fertilizer in 

agricultural lands as previously mentioned.  

In South Asian countries, sub-therapeutic use of 

antibiotics as growth promoters has been prohibited by 

different regulations (3,4,12,55–58), but implementation 

of such regulations is very weak; thus, rendering these 

regulations ineffective. Furthermore, a shortage of skilled 

personnel in these countries makes efficient monitoring 

of irrational use of veterinary drugs in poultry farming 

difficult. The rampant use of antibiotics in South Asian 

countries such as India, Pakistan, and Bangladesh, has 

been further aggravated by the pressure to increase 

production to meet increasing demand in those countries; 

where farmers use antibiotics massively to increase the 

production. This unnecessary use of antibiotics results in 

the development of resistant microbes in poultry farms 

and these resistant microbes from poultry farms may 

contaminate the environment and be  transmitted to 

humans via poultry products, emphasizing the 

importance of controlling AMR in the poultry sector as a 

means for controlling AMR in the humans.  
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A nationwide AMR surveillance system in the human 

health, animal health, and environmental health sectors 

is needed to help inform the national situation of AMR 

and to formulate plans and policies to help reduce the 

burden of AMR. Furthermore, a one-health approach is 

important for early monitoring and detection of AMR in 

zoonotic pathogens such as Salmonellla enterica serovar 

typhimurium, Enterococcus sps, and Campylobacter sps, as 

well as preventing the transmission of resistant bacteria 

to humans. A neglected but promising strategy to 

alleviate the problem of antimicrobial resistance would 

be to use alternatives to antimicrobials i.e., non-antibiotic 

therapy such as probiotics (59,60), organic acids (60),  

essential oils (60) and enzymes (60) either to prevent 

bacterial growth or to replace harmful bacteria with 

beneficial ones. Vaccines for poultry diseases, if available, 

will have a crucial role in reducing antibiotic resistance. 

Vaccination reduces antimicrobial resistance because it 

reduces the occurrence of infections and, as a result, the 

usage of antibiotics being used to treat such infections 

also decreases (61,62). A recent research that examined 

the effectiveness of vaccination to prevent colibacillosis 

in poultry birds challenged with avian pathogenic E. coli 

(APEC) found that vaccinated birds had significant 

protection against the APEC strains of E. coli (63). Thus, 

vaccines could be developed and used to prevent 

bacterial infections to the most common and economic 

diseases in poultry such as E. coli, Salmonella sps, 

Staphylocccus sps, and Clostridium sps.   

This scoping review revealed a deficit of scientific studies 

on AMR in poultry farms in South Asia. The prevalence 

of AMR in South Asian poultry farms could theoretically 

be linked to the practice of using antibiotics to 

compensate for sanitation and hygiene, easy access to 

antibiotics, the practice of self-prescription by farmers 

and/or un-qualified veterinary technicians, and poor 

regulation and control by the government authorities as 

previously mentioned (3,4,64). However, there is a lack of 

comprehensive scientific research articles to prove this 

assumption. Once there are comprehensive data on AMR 

use and AMR burden, it will be possible to draw a better 

conclusion. Therefore, further comprehensive research 

data using a comprehensive and standard surveillance 

method in each South Asian country is necessary to have 

a clear insight into AMR in poultry farms in South Asia 

and to inform infection prevention and control programs, 

by real-time tracking of patterns of AMR in pathogens in 

poultry farms.  

 

Conclusion 

The examination of available scientific literature on 

antimicrobial resistance in South Asian poultry farms 

reveals a high prevalence of AMR in poultry farms in 

South Asia. In addition, our result also identifies a 

considerable variation in AMR with a higher degree of 

resistance reported to the most commonly used 

antibiotics and little or no resistance to less commonly 

used antibiotics. However, there is a lack of 

comprehensive data; so, firm conclusions could not be  

drawn. We suggest conducting comprehensive 

nationwide surveillance on the prevalence and incidence 

of AMR in poultry farms and creating baseline data on 

antimicrobial resistance. These comprehensive baseline 

data will help inform AMR policies in South Asian 

countries and help alleviate the problem of AMR in 

poultry farms in South Asia.  

Contributors  
Acharya KP conceived the idea of the manuscript and all 

the authors identified relevant data, wrote the first draft 

of the manuscript revised and approved for submission.  

Funding 
This work was not supported by funding. 

Declaration of interests 
 no conflicts of interest to declare.  

References 
1. Prestinaci F, Pezzotti P, Pantosti A. Antimicrobial resistance: A global 
multifaceted phenomenon. Pathogens and Global Health. 
2015;109(7):309-18. https://doi.org/10.1179/2047773215Y.0000000030 
2. Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial 
resistance in developing countries: Causes and control strategies. 
Antimicrobial Resistance and Infection Control. 2017;6(1):1-8. 
https://doi.org/10.1186/s13756-017-0208-x 
3. Acharya KP, Wilson RT. Antimicrobial Resistance in Nepal. Front 
Med. 2019; 6:105-109. https://doi.org/10.3389/fmed.2019.00105 
4. Goutard FL, Bordier M, Calba C, Erlacher-Vindel E, Góchez D, De 
Balogh K, et al. Antimicrobial policy interventions in food animal 
production in South East Asia. BMJ. 2017; 36-41. doi: 
https://doi.org/10.1136/bmj.j3544 
5. Burow E, Simoneit C, Tenhagen BA, Käsbohrer A. Oral antimicrobials 
increase antimicrobial resistance in porcine E. coli - A systematic 
review. Preventive Veterinary Medicine. 2014;113(4):364-375. 
https://doi.org/10.1016/j.prevetmed.2013.12.007 
6. Simoneit C, Burow E, Tenhagen BA, Käsbohrer A. Oral 
administration of antimicrobials increase antimicrobial resistance in E. 
coli from chicken - A systematic review. Preventive Veterinary 
Medicine. 2015;118(1):1-7. 
https://doi.org/10.1016/j.prevetmed.2014.11.010 
7. Bell BG, Schellevis F, Stobberingh E, Goossens H, Pringle M. A 
systematic review and meta-analysis of the effects of antibiotic 
consumption on antibiotic resistance. BMC Infect Dis. 2014;14(1):1-25. 
https://doi.org/10.1186/1471-2334-14-13  
8. Van Boeckel TP, Brower C, Gilbert M, Grenfell BT, Levin SA, 
Robinson TP, et al. Global trends in antimicrobial use in food animals. 
Proc Natl Acad Sci USA. 2015; 112(18):5649-5654. 
https://doi.org/10.1073/pnas.150314111 
9. World Health Organization. Antimicrobial resistance Global Report 
on Surveillance. 2014;1-2565. Available from: 
https://apps.who.int/iris/bitstream/handle/10665/112642/?sequenc
e=1  



Nepal J Biotechnol. 2023  Jul y ;  1 1  (1): 1-15     Acharya et al.  

©NJB, BSN    6 

10. Murray CJ, Ikuta KS, Sharara F, Swetschinski L, Aguilar GR, Gray 
A, Han C, Bisignano C, Rao P, Wool E, Johnson SC. Global burden of 
bacterial antimicrobial resistance in 2019 : a systematic analysis. The 
Lancet. 2022; 399(10325):629-655. https://doi.org/10.1016/S0140-
6736(21)02724-0  
11. Ahmed I, Rabbi MB, Sultana S. Antibiotic resistance in Bangladesh: 
A systematic review. International Journal of Infectious Diseases. 2019; 
80:54-61 https://doi.org/10.1016/j.ijid.2018.12.017  
12.  Hoque R, Ahmed SM, Naher N, Islam MA, Rousham EK, 
Islam BZ, et al. Tackling antimicrobial resistance in Bangladesh: A 
scoping review of policy and practice in human, animal and 
environment sectors. PLoS One. 2020;15(1):e0227947. 
https://doi.org/10.1371/journal.pone.0227947 
13. Rousham E, Unicomb L, Wood P, Smith M, Asaduzzaman M, Islam 
MA. Spatial and temporal variation in the community prevalence of 
antibiotic resistance in Bangladesh: An integrated surveillance study 
protocol. BMJ Open. 2018; 8(4):e023158. 
http://dx.doi.org/10.1136/bmjopen-2018-023158 
14. Hayat K, Rosenthal M, Gillani AH, Chang J, Ji W, Yang C, et al. 
Perspective of key healthcare professionals on antimicrobial resistance 
and stewardship programs: A multicenter cross-sectional study from 
Pakistan. Front Pharmacol. 
2020;10:1520.https://doi.org/10.3389/fphar.2019.01520 
15. Khan EA. Situation Analysis Report on Antimicrobial Resistance in 
Pakistan-Findings and Recommendations for Antibiotic Use and 
Resistance. Internet] Glob Antibiot Resist Partnersh (GARP), Pakistan. 
2018. Available from https://onehealthtrust.org/wp-
content/uploads/2018/03/Situational-Analysis-Report-on-
Antimicrobial-Resistance-in-Pakistan.pdf.   
16. Kakkar M, Walia K, Vong S, Chatterjee P, Sharma A. Antibiotic 
resistance and its containment in India. BMJ. 2017;358. 
https://doi.org/10.1136/bmj.j2687 
17. Britto CD, John J, Verghese VP, Pollard AJ. A systematic review of 
antimicrobial resistance of typhoidal Salmonella in India. Indian 
Journal of Medical Research. 2019;149(2):151. 
https://doi.org/10.4103/ijmr.IJMR_830_18 
18.  Joshi J. Scoping Report on Antimicrobial Resistance in India- 
Key findings AMR scoping report. Cent Dis Dyn Econ Policy. 2017. 
Available from https://onehealthtrust.org/wp-
content/uploads/2017/11/scoping-report-on-antimicrobial-
resistance-in-india.pdf 
19. Dahal RH, Chaudhary DK. Microbial Infections and Antimicrobial 
Resistance in Nepal: Current Trends and Recommendations. Open 
Microbiol J. 2018;12(1):230–42. 
https://doi.org/10.2174/1874285801812010230 
20. Basnyat B, Pokharel P, Dixit S, Giri S. Antibiotic use, its resistance in 
Nepal and recommendations for action: a situation analysis Global 
Abtibiotic Resistance Partnership (GARP)-Nepal. J Nepal Health Res 
Counc. 2015;13(30):102–11. DOI:10.33314/jnhrc.v0i0.632 
21. Acharya KP, Subramanya SH, Lopes BS. Combatting antimicrobial 
resistance in Nepal: the need for precision surveillance programmes 
and multi-sectoral partnership. JAC-Antimicrobial Resist. 
2019;1(3):dlz066. https://doi.org/10.1093/jacamr/dlz066 
22. Founou LL, Amoako DG, Founou RC, Essack SY. Antibiotic 
Resistance in Food Animals in Africa: A Systematic Review and Meta-
Analysis. Microbial Drug Resistance. 2018; 24(5):648-665. 
https://doi.org/10.1089/mdr.2017.0383  
23. Laxminarayan R, Chaudhury RR. Antibiotic Resistance in India: 
Drivers and Opportunities for Action. PLoS Med. 2016; 
2;13(3):e1001974. https://doi.org/10.1371/journal.pmed.1001974 
24. Brower CH, Mandal S, Hayer S, Sran M, Zehra A, Patel SJ, et al. The 
prevalence of extended-spectrum beta-lactamase-producing 
multidrug-resistant Escherichia coli in poultry chickens and variation 
according to farming practices in Punjab, India. Environ Health 
Perspect. 2017;20;125(7):077015. https://doi.org/10.1289/EHP292  
25. Nandi SP, Sultana M, Hossain MA. Prevalence and characterization 
of multidrug-resistant zoonotic enterobacter spp. in Poultry of 
Bangladesh. Foodborne Pathog Dis. 2013; 10(5):420-427. 
https://doi.org/10.1089/fpd.2012.1388 
26. Qumar S, Majid M, Kumar N, Tiwari SK, Semmler T, Devi S, et al. 
Genome dynamics and molecular infection epidemiology of multidrug-
resistant Helicobacter pullorum isolates obtained from broiler and free-
range chickens in India. Appl Environ Microbiol. 2017;83(1):e02305-16. 
https://doi.org/10.1128/AEM.02305-16 

27. Hussain A, Shaik S, Ranjan A, Nandanwar N, Tiwari SK, Majid M, 
et al. Risk of transmission of antimicrobial resistant Escherichia coli 
from commercial broiler and free-range retail chicken in India. Front 
Microbiol. 2017; 13;8:2120. https://doi.org/10.3389/fmicb.2017.02120 
28. Samanta, Joardar S, Das P, Sar T, Bandyopadhyay S, Dutta T, et al. 
Prevalence and antibiotic resistance profiles of Salmonella serotypes 
isolated from backyard poultry flocks in West Bengal, India. J Appl 
Poult Res. 2014;23(3):536-45. https://doi.org/10.3382/japr.2013-00929 
29. Akhtar F, Rabbani M, Muhammad K, Younus M, Ghafoor A, Sheikh 
AA, et al. Comparative antibiotic resistance profile of the multidrug 
resistant E.coli isolated from commercial and backyard poultry. J Anim 
Plant Sci. 2016;1;26(6):1628-1632.  
30. Kamboh AA, Shoaib M, Abro SH, Khan MA, Malhi KK, Yu S. 
Antimicrobial Resistance in Enterobacteriaceae Isolated from Liver of 
Commercial Broilers and Backyard Chickens. J Appl Poult Res. 2018; 
27(4):627-634. https://doi.org/10.3382/japr/pfy045 
31. Umair M, Mohsin M, Ali Q, Qamar MU, Raza S, Ali A, et al. 
Prevalence and Genetic Relatedness of Extended Spectrum-β-
Lactamase-Producing Escherichia coli among Humans, Cattle, and 
Poultry in Pakistan. Microb Drug Resist. 2019;25(9):1374-8. 
https://doi.org/10.1089/mdr.2018.0450 
32. EFSA. The European union summary report on antimicrobial 
resistance in zoonotic and indicator bacteria from humans, animals and 
food in 2017. EFSA J. 2019;17(2):e05598. 
https://doi.org/10.2903/j.efsa.2022.7209 
33. Tadesse BT, Ashley EA, Ongarello S, Havumaki J, 
Wijegoonewardena M, González IJ, et al. Antimicrobial resistance in 
Africa: A systematic review. BMC Infect Dis. 2017;17(1):1–17. 
https://doi.org/10.1186/s12879-017-2713-1  
34. The European Parliament. Regulation (EU) 2019/6 of the Europen 
Union parliament and of the council of 11 December 2018 on veterinary 
medicinal products and repealing directive 2001/82/EC. Off J Eur 
Union. 2019;2018(726):43–167. https://doi.org/10.29374/2527-
2179.bjvm000822 
35.  Wallinga D, Smit LAM, Davis MF, Casey JA, Nachman KE. A 
Review of the Effectiveness of Current US Policies on Antimicrobial Use 
in Meat and Poultry Production. Curr Environ Heal Reports [Internet]. 
2022;339–54. https://doi.org/10.1007/s40572-022-00351-x 
36. The European Commission. Ban on antibiotics as growth promoters 
in animal feed enters into effect. 2005. Available from 
https://ec.europa.eu/commission/presscorner/detail/en/IP_05_168
7.  
37. Amin A. Antimicrobial resistance situation in animal health of 
Bangladesh. Vet World. 2020; 13 (12): 2713–2727. doi: 
www.doi.org/10.14202/vetworld.2020.2713-2727 
38. The Poultry Site. India bans the use of a human-critical antibiotic in 
poultry farms [Internet]. 2019. Available from: 
https://www.thepoultrysite.com/news/2019/07/india-bans-the-use-
of-a-human-critical-antibiotic-in-poultry-farms 
39. Kumar H, Chen B, Kuca K, Nepovimova E, Kaushal A, Nagraik R, 
et al. Understanding of Colistin Usage in Food Animals and Available 
Detection Techniques : A Review. 2020;10(10):1892:1–19.  
https://doi.org/10.3390/ani10101892 
40. Akhtar F, Hussain I, Khan A, Rahman SU. Prevalence and 
antibiogram studies of salmonella enteritidis isolated from human and 
poultry sources. Pak Vet J. 2010;30(1):25-28.  
41. Bordoloi S, Nayak A, Sharma V, Jogi J. Antimicrobial sensitivity and 
multidrug- resistance for Salmonella species isolated from broilers. 
2018;6(5):400–3. Available from 
https://www.entomoljournal.com/archives/2018/vol6issue5/PartG/
6-7-374-708.pdf  
42. Tewari R, Mitra S, Ganaie F, Das S, Chakraborty A, Venugopal N, et 
al. Dissemination and characterisation of Escherichia coli producing 
extended-spectrum β-lactamases, AmpC β-lactamases and metallo-β-
lactamases from livestock and poultry in Northeast India: A molecular 
surveillance approach. J Glob Antimicrob Resist. 2019; 17:209-215.  
https://doi.org/10.1016/j.jgar.2018.12.025 
43. Yasmin S, Nawaz M, Anjum AA, Ashraf K, Ullah N, Mustafa A, et 
al. Antibiotic susceptibility pattern of Salmonellae isolated from poultry 
from different districts of Punjab, Pakistan. Pak Vet J. 2020; 40:98-102. 
http://dx.doi.org/10.29261/pakvetj/2019.080  
44. Joshi PR, Thummeepak R, Paudel S, Acharya M, Pradhan S, Banjara 
MR, et al. Molecular Characterization of Colistin-Resistant Escherichia 



Nepal J Biotechnol. 2023  Jul y ;  1 1  (1): 1-15     Acharya et al.  

©NJB, BSN    7 

coli Isolated from Chickens: First Report from Nepal. Microb Drug 
Resist. 2019;25(6):846-854.  https://doi.org/10.1089/mdr.2018.0326 
45. Scientific EMAJ. ECDC, EFSA and EMA Joint Scientific Opinion on 
a list of outcome indicators as regards surveillance of antimicrobial 
resistance and antimicrobial consumption in humans and food-
producing animals. 2017;15(10):e05017. doi: 10.2903/j.efsa.2017.5017 
46. EFSA. The European Union Summary Report on Antimicrobial 
Resistance in zoonotic and indicator bacteria from humans, animals and 
food in 2018/2019. 2021; 19(4):e06490.  
https://doi.org/10.2903/j.efsa.2021.6490 
47. Tang KL, Caffrey NP, Nóbrega DB, Cork SC, Ronksley PE, Barkema 
HW, et al. Restricting the use of antibiotics in food-producing animals 
and its associations with antibiotic resistance in food-producing 
animals and human beings : a systematic review and meta-analysis. 
Lancet Planet Heal. 2017;9–11. https://doi.org/10.1016/S2542-
5196(17)30141-9 
48. Nguyen NT, Nguyen HM, Nguyen C V, Nguyen T V, Nguyen MT, 
Thai HQ, et al. Use of Colistin and Other Critical Antimicrobials on Pig 
and Chicken Farms in Southern Vietnam and Its Association with 
Resistance in Commensal Escherichia coli Bacteria. 2016;82(13):3727–35. 
https://doi.org/10.1128/AEM.00337-16 
49. Hasan B, Faruque R, Drobni M, Waldenström J, Sadique A, Ahmed 
KU, et al. High prevalence of antibiotic resistance in pathogenic 
Escherichia coli from large- and small-scale poultry farms in 
Bangladesh. Avian Dis. 2011; 55(4):689-692. 
https://www.jstor.org/stable/41418385 
50. Hasan B, Sandegren L, Melhus Å, Drobni M, Hernandez J, 
Waldenström J, et al. Antimicrobial drug-resistant escherichia coli in 
wild birds and free-range poultry, Bangladesh. Emerg Infect Dis. 2012; 
18(12): 2055-2058. DOI: http://dx.doi.org/10.3201/eid1812.120513 
51. Habiba U, Khan A, Mmbaga EJ, Asadzaman M. Patterns and Risk 
Factors of Antibiotic Use in Poultry Farming and the Farmers : A Cross 
Sectional One-health Study in Pakistan. 2022. doi: 
10.20944/preprints202207.0402.v1 
52. Xu J, Sangthong R, Mcneil E, Tang R, Chongsuvivatwong V. 
Antibiotic use in chicken farms in northwestern China. 2020;9(1):1-9. 
https://doi.org/10.1186/s13756-019-0672-6 
53. Hedman HD, Vasco KA, Zhang L. A Review of Antimicrobial 
Resistance in Poultry Farming within Low-Resource Settings. 2020; 
10(8):1264. https://doi.org/10.3390/ani10081264 
54. Youngquist CP, Mitchell SM, Cogger CG. Fate of Antibiotics and 
Antibiotic Resistance during Digestion and Composting: A Review. 
2016; 45(2):537-45. https://doi.org/10.2134/jeq2015.05.0256 
55.  WHO. National Event for World Antimicrobial Awareness 
Week. 2022. Available from 
https://www.who.int/srilanka/news/detail/23-11-2022-national-
event-for-world-antimicrobial-awareness-week 
56. Ranjalkar J, Chandy S. India’s National Action Plan for antimicrobial 
resistance – An overview of the context, status, and way ahead. J Fam 
Med Prim Care. 2019; 8(6):1828. DOI: 10.4103/jfmpc.jfmpc_275_19 
57. Ministry of Health and Family Welfare Government of India. 
National Action Plan on Antimicrobial Resistance. 2017;(1):1–57. 
Available from https://cdn.who.int/media/docs/default-
source/antimicrobial-resistance/amr-spc-npm/nap-library/national-
action-plan-on-amr-(india).pdf?sfvrsn=9f396e90_1&download=true 
58. Bamunusinghage NP, Neelawala RG, Magedara HP, Ekanayaka 
NW, Kalupahana RS, Silva-Fletcher A, Kottawatta SA. Antimicrobial 
Resistance Patterns of Fecal Escherichia coli in Wildlife, Urban Wildlife, 
and Livestock in the Eastern Region of Sri Lanka, and Differences 
between Carnivores, Omnivores, and Herbivores. The Journal of 
Wildlife Diseases. 2022;58(2):380-383. https://doi.org/10.7589/JWD-
D-21-00048  
59. Kulkarni RR, Gaghan C, Gorrell K, Sharif S, Taha-abdelaziz K. 
Probiotics as Alternatives to Antibiotics for the Prevention and Control 
of Necrotic Enteritis in Chickens. 2022; 1(6):692. 
https://doi.org/10.3390/pathogens11060692 
60. El-hack MEA, El-saadony MT, Salem HM, El-tahan AM, Soliman 
MM, Youssef GBA, et al. Alternatives to antibiotics for organic poultry 
production : types , modes of action and impacts on bird’s health and 
production. Poult Sci. 2022;101(4):101696. 
https://doi.org/10.1016/j.psj.2022.101696 
61. Vaccine Europe. The role of vaccination in reducing antimicrobial 
resistance (AMR). 2016; 1-14. http://www.vaccineseurope.eu/wp-

content/uploads/2016/11/VE-policy-paper-on-the-role-of-vaccines-
in-reducing-AMR-2016-FIN.pdf 
62. Micoli F, Bagnoli F, Rappuoli R, Serruto D. The role of vaccines in 
combatting antimicrobial resistance. Nat Rev Microbiol. 2021; 19(5):287-
302. http://dx.doi.org/10.1038/s41579-020-00506-3 
63. Koutsianos D, Gantelet H, Franzo G, Lecoupeur M, Thibault E, 
Cecchinato M, et al. An Assessment of the Level of Protection Against 
Colibacillosis Conferred by Several Autogenous and / or Commercial 
Vaccination Programs in Conventional Pullets upon Experimental 
Challenge. 2022;1–12. https://doi.org/10.3390/vetsci7030080 
64. Kakkar M, Chatterjee P, Chauhan AS, Grace D, Lindahl J, Beeche A, 
et al. Antimicrobial resistance in South East Asia: time to ask the right 
questions. Glob Health Action. 2018; 11(1):1483637. 
https://doi.org/10.1080/16549716.2018.1483637 
65. Subedi M, Bhattarai RK, Devkota B, Phuyal S, Luitel H. Antibiotic 
resistance pattern and virulence genes content in avian pathogenic 
escherichia coli (APEC) from broiler chickens in chitwan, Nepal. BMC 
Vet. Res. 2018;14(1):1-6.https://doi.org/10.1186/s12917-018-1442-z 
66. Khanal T, Raut SB, Paneru U. Study of Antibiotic Resistance on 
Escherichia Coli in Commercial Poultry of Nepal. Nepal Vet J. 2017; 
34:6-17. https://doi.org/10.3126/nvj.v34i0.22859 
67. Jayaweera JAAS, Kumbukgolla WW. Antibiotic resistance patterns 
of methicillin-resistant Staphylococcus aureus (MRSA) isolated from 
livestock and associated farmers in Anuradhapura, Sri Lanka. GERMS. 
2017; 7(3):132. doi: 10.18683/germs.2017.1118  
68. WA M Lowe, TS Samarakone, JK Vidanarachchi, WS Dandeniya NE. 
Antibiotic Residue Free Broiler Meat : Prevalence of Antibiotic Residues 
in Broiler Meat and Resistant Bacteria in Poultry Litter in Sri Lanka and 
Awareness on Antibiotic Usage. 2020. 
https://www.researchgate.net/publication/362303437_'Antibiotic_Re
sidue_Free_Broiler_Meat'_Prevalence_of_Antibiotic_Residues_in_Broi
ler_Meat_Resistant_Bacteria_in_Poultry_Litter_in_Sri_Lanka_and_Aw
areness_on_Antibiotic_Usage  
69. Waghamare RN, Paturkar AM, Vaidya VM, Zende RJ, Dubal ZN, 
Dwivedi A, et al. Phenotypic and genotypic drug resistance profile of 
Salmonella serovars isolated from poultry farm and processing units 
located in and around Mumbai city, India. Vet World. 2018; 11(12):1682. 
doi: 10.14202/vetworld.2018.1682-1688 
70. Kabir SL, Asakura M, Shiramaru S, Pal A, Hinenoya A, Yamasaki S. 
Molecular identification and antimicrobial resistance profiles of 
Campylobacter strains of poultry origin in India with special emphasis 
on fluoroquinolone resistance. Asian J Med Biol Res. 2015;1(1):1–8. 
https://doi.org/10.3329/ajmbr.v1i1.25491 
71. Samanta I, Joardar SN, Das PK, Das P, Sar TK, Dutta TK, et al. 
Virulence repertoire, characterization, and antibiotic resistance pattern 
analysis of escherichia coli isolated from backyard layers and their 
environment in India. Avian Dis. 2014; 58(1):39-45. 
https://doi.org/10.1637/10586-052913-Reg.1 
72. Boovaragamoorthy GM, Anbazhagan M, Piruthiviraj P, 
Pugazhendhi A, Kumar SS, Al-Dhabi NA, et al. Clinically important 
microbial diversity and its antibiotic resistance pattern towards various 
drugs. J Infect Public Health. 2019; 12(6):783-788. 
https://doi.org/10.1016/j.jiph.2019.08.008 
73. Sohan Rodney Bangera, Umakanth S, Chowdhury G, Rudra 
Narayan Saha, Mukhopadhyay AK, Ballal M. Poultry: A receptacle for 
non-typhoidal salmonellae and antimicrobial resistance. Iran J 
Microbiol. 2019; 11(1): 31–38. Available from 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6462268/pdf/IJM-
11-31.pdf 
74. Singh R, Yadav AS, Tripathi V, Singh RP. Antimicrobial resistance 
profile of Salmonella present in poultry andpoultry environment in 
north India. Food Control. 2013; 33(2):545-548. 
https://doi.org/10.1016/j.foodcont.2013.03.041 
75. Dhanarani TS, Shankar C, Park J, Dexilin M, Kumar RR, 
Thamaraiselvi K. Study on acquisition of bacterial antibiotic resistance 
determinants in poultry litter. Poult Sci. 2009;88(7):1381–1387. 
https://doi.org/10.3382/ps.2008-00327 
76. Mridha D, Uddin MN, Alam B, Akhter AHMT, Islam SKS, Islam MS, 
et al. Identification and characterization of Salmonella spp. from 
samples of broiler farms in selected districts of Bangladesh. Vet World. 
2020; 13(2):275-283. doi: www.doi.org/10.14202/vetworld.2020.275-283 
77. Alam SB, Mahmud M, Akter R, Hasan M, Sobur A, Nazir NH, et al. 
Molecular detection of multidrug resistant salmonella species isolated 



Nepal J Biotechnol. 2023  Jul y ;  1 1  (1): 1-15     Acharya et al.  

©NJB, BSN    8 

from broiler farm in Bangladesh. Pathogens. 2020; 9(3):201. 
https://doi.org/10.3390/pathogens9030201 
78. Mahmud MS, Bari ML, Hossain MA. Prevalence of Salmonella 
serovars and antimicrobial resistance profiles in poultry of Savar area, 
Bangladesh. Foodborne Pathog Dis. 2011;8(10):1111–1118. 
https://doi.org/10.1089/fpd.2011.0917 
79. Akter M, Choudhury K, Rahman M, Islam M. Seroprevalence of 
salmonellosis in layer chickens with isolation, identification and 
antibiogram study of their causal agents. Bangladesh J Vet Med. 2007; 
39-42. https://doi.org/10.3329/bjvm.v5i1.1307 
80.  Zinnah M, Bari M, Islam M, Hossain M, Rahman M, Haque 
M, et al. Characterization of Escherichia coli isolated from samples of 
different biological and environmental sources. Bangladesh J Vet Med. 
2007; 25-32. https://doi.org/10.3329/bjvm.v5i1.1305 
81.  Sarker MS, Mannan MS, Ali MY, Bayzid M, Ahad A, Bupasha 
ZB. Antibiotic resistance of Escherichia coli isolated from broilers sold 
at live bird markets in Chattogram, Bangladesh. J Adv Vet Anim Res. 
2019; 6(3): 272–277. http://doi.org/10.5455/javar.2019.f344 
82.  Al Azad MAR, Rahman MM, Amin R, Begum MIA, Fries R, 
Husna A, et al. Susceptibility and multidrug resistance patterns of 
Escherichia coli isolated from cloacal swabs of live broiler chickens in 
Bangladesh. Pathogens. 2019; 8(3):118:1-9. 
https://doi.org/10.3390/pathogens8030118 

83. Asif M, Rahman H, Qasim M, Khan TA, Ullah W, Jie Y. Molecular 
detection and antimicrobial resistance profile of zoonotic Salmonella 
enteritidis isolated from broiler chickens in Kohat, Pakistan. J Chinese 
Med Assoc. 2017; 80(5):303-6. 
https://doi.org/10.1016/j.jcma.2016.11.007 
84. Wajid M, Awan AB, Saleemi MK, Weinreich J, Schierack P, Sarwar 
Y, et al. Multiple Drug Resistance and Virulence Profiling of Salmonella 
enterica Serovars Typhimurium and Enteritidis from Poultry Farms of 
Faisalabad, Pakistan. Microb Drug Resist. 2019; 25(1):133-142. 
https://doi.org/10.1089/mdr.2018.0121 
85. Azam M, Mohsin M, Sajjad-ur-Rahman, Saleemi MK. Virulence-
associated genes and antimicrobial resistance among avian pathogenic 
Escherichia coli from colibacillosis affected broilers in Pakistan. Trop 
Anim Health Prod. 2019; 51:1259-1265. 
https://doi.org/10.1007/s11250-019-01823-3 
86. Hasan KA, Ali SA, Rehman M, Bin-Asif H, Zahid S. The unravelled 
Enterococcus faecalis zoonotic superbugs: Emerging multiple resistant 
and virulent lineages isolated from poultry environment. Zoonoses 
Public Health. 2018; 65(8):921-935. https://doi.org/10.1111/zph.12512 
87. Khan SB, Khan MA, Ahmad I, ur Rehman T, Ullah S, Dad R, et al. 
Phentotypic, gentotypic antimicrobial resistance and pathogenicity of 
Salmonella enterica serovars Typimurium and Enteriditis in poultry 
and poultry products. Microb Pathog. 2019;129:118–124. 
https://doi.org/10.1016/j.micpath.2019.01.046  

Annex  
1. Search strategy used:  

 Search strategy with MeSH headlines for Medline search  

(Antibiotic resistance OR Drug resistance OR Antibiogram OR Resistance OR MDR OR Antimicrobial resistance OR 

Multiple drug resistance OR Resistance gene) AND (Escherichia coli OR E. coli OR Klebsiella OR Pasteurella OR 

Staphylococcus OR Streptococcus OR Salmonella OR Shigella OR Pseudomonas OR Proteus OR Enterobacter OR 

Enterobacteriaceae OR Yersinia OR Haemophilus paragallinarum OR Mycobacterium avium OR Campylobacter OR 

Mycoplasma OR Erysipelothrix  OR Clostridium OR Bordetella avium OR Gram-Negative Bacteria OR Gram-

Negative Bacterial Infection OR Gram  positive Bacteria OR Gram-Positive Bacterial Infections OR Fluoroquinolones 

OR Quinolones OR Cephalosporins OR Penicillins OR Carbapenems OR Tetracyclines OR Macrolides OR 

Sulphonamides) AND (Chicken OR Duck OR Goose OR Quail OR Pigeon OR Turkey OR Guinea fowl OR Poultry OR 

Broiler OR Layer OR Poult OR Chick OR Squab ) AND ( farm OR shed OR litter OR environment) AND (Nepal OR 

India OR Bangladesh OR Bhutan OR Pakistan OR Sri Lanka OR Maldives OR Afghanistan).       
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Table 1: Antimicrobial resistance by countries in South Asia 

1. Nepal 

Organism Studied Species Type of Sample Prevalence % MDR % Antibiotics and Resistance % 
Genes Coding for 

Antimicrobial Resistance 
Types of Tests Used Studies 

E. coli Broiler Liver 100 (50/50) 94 Amp (98), Cotrimox (90), Dox (62)  
Kirby-Bauer disk diffusion 

method 
Subedi et al., 2018 (65) 

E. coli 

Broiler Liver 100 (40/40) 100 

Amox (75), Enro (37.4), Gent (0), 

Amik (0) Coli (50) Cephalex (77.5), 

Cipro (40) 
 

Kirby-Bauer disk diffusion 

method 

Khanal et al., 2017 (66) 

Layer Liver 100 (40/40) 100 

Amox (87.5), Coli (75), Cephalex (90), 

Cipro (70), Enro (70), Gent (17.5) 

Amik (0) 
 

Kirby-Bauer disk diffusion 

method 

E. coli Layer Cloacal swab 36.41 (118/324) N/A Coli (22) mcr-1, tet, sul, qnr, 
dfr,blaCTX-M 

Disk diffusion method 
Micro-broth and agar dilution 

method to determine MIC 
Plasmid replicon typing for 

resistant gene 

Joshi et al., 2019 (44) 

2. Srilanka 

Organism Studied Species Type of sample Prevalence % MDR % Antibiotics and Resistance % 
Genes Coding for 

Antimicrobial Resistance 
Types of Tests Used Studies 

MRSA Chicks Perianal/cloacal swab 9.3 (6/64) N/A 
Dox (61.5), Cipro (100), Genta (100), 

Chlor (4.2) 
 

Kirby-Bauer disk diffusion 

method 

Jayweera et al., 2017 (67) 

MSSA 

 
Chicks Perianal/cloacal swab (21.8) 14/64 N/A 

Dox (62.5), Cipro (60), Genta (44.3), 

Chlor (7.2) 
  

Not Specified Litter Litter N/A N/A Enro, Tetra  
Kirby-Bauer disk diffusion 

method 
Lowe et al., 2019 (68) 

3. India 

Organism Studied Species Type of Sample Prevalence % MDR % ESBL Antibiotics and Resistance % 
Genes Coding for 

Antimicrobial Resistance 
Types of Tests Used Studies 

Salmonella 
Poultry farms 

(NS) 
 7.4 (71/956) N/A N/A 

Amp (21.43), Amox (14.29) 

Genta (7.14), Cipro (19.95), Coli 

(16.67), Erythro (83.33), Tetra 

(78.57), Dox (100) Cefta (0) 

tetA, blaTEM 
Kirby-Bauer disk 
diffusion method 

PCR 

Waghamare 

et al., 2018 

(69) 

E. coli 
Broiler Cloacal swab 87 (235/270) 94 N/A Cip, Cotri, Amp, Chlor, Tetra  Disk diffusion   

method 

Brower et 

al., 2017 (24) Layer Cloacal swab 42 (110/260) 60 N/A  

E. coli 

Broiler Caecal sample 
55 isolates from 39 

samples 
N/A 40 (22/55) 

Tetra (98), Cip (73), Gent (38), 

Chlor (14), Cotrimox (47), Foso 

(5) 
blaCTX-M-15 

Kirby-Bauer disc 
diffusion method 

Hussain et 

al., 2017 (27) 
Free range 

chicken 

(Backyard 

poultry) 

Caecal sample 
46 isolates from 36 

samples 
N/A 30.43 (14/46) 

Tetra (54), Cip (52), Gent (20), 

Chlor (0), Cotrimox (35), Foso (0) 

Disk diffusion 
method 

PCR (whole -genome 
sequencing) 
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Campylobacter jejuni  Cloacal swab 4 isolates N/A N/A 

Tetra (199), Cip (100), Levo 

(100), Sulpha (100), Eryth (100), 

Chlor(100), Gent (100), Foso (25) gyrA 

Disk diffusion 
method 

 
MIC by agar dilution 

 
PCR 16sRNA 

Kabir et al., 

2015 (70) 

Campylobacter coli  Cloacal swab 16 isolates N/A N/A 
Cip (100), Levo (93.75), Sulpha 

(100) 

Salmonella sps. 

Broiler Cloacal swab 
Thirteen isolates 

S. enteric ser. typhimurium 

69.23 (9/13) 

N/A N/A 

Gent (84.61), Nor (76.92), Amp 

(61.53), Strep (61.53), 

Coli (0), Vanco (0) 

 

  
Bordoloi et 

al., 2018 (41) 

Feed Feed 

Water Water 

E. coli 

Layer 

Litter 

Drinking water 

Cloacal swab 75.5 (272/360) N/A N/A 

Erythro (95.83), Chlor (87.52), 

Coli (78.26), Genta (65.23), Tetra 

(42.76), Cip (0), 

Levo (0), Cef (0) 

Tested for 
blaTEM, blaSHV, 
blaCTX-M qnrA, 
but none of the 
isolates were 

positive 

Disk diffusion 
method 

 

RAPD PCR 

Samanta et 

al., 2014 (71) 

Bacillus sps. 
 

Staphylococcus sps. 
 

Escherichia sps. 
 

Other sps. 

Litter Litter 

31 

 

31 

 

 

17 

 

 

3 

N/A N/A 
Amp (35), Cloxa (15), Chlor15, 

Amox (15), Cipro (15)  
Disk diffusion 

method 

Brovaragmo

othy et al., 

2019 (72) 

Non- typhodal 

salmonella 

Poultry 

 

(NS) 

Intestinal and faecal 

content 

14.64 (58/396) 

 

S. infantis 

43.1 (25/58) 

N/A N/A 

Amp (32.8), Cipro (72.41), Gent 

(17.24), Coli (29.31), Amoxiclav 

(6.9), 

 Modified Kirby -
Bauer disk diffusion 

Sohan et al., 

2019 (73) 

 

ESBL E. coli 

 

 

 

MBL E. coli 

 

 

Poultry 

 

(NS) 

 

 

Cloacal swab N/A 

41 (32/78) 

 

 

Virulence gene in 

81 (26/32) of 

isolates of isolates) 

N/A 

 

Cefurox (91), Ceftri (72), Ampi 

(50) 

CTX-M group 1, CTX-M 

group 4, TEM 

Disk diffusion 
method 

 
PCR 

Tewari et al., 

2019 (42) 

 

 

Helicobacter 

pullorum 

Broiler 

 

 

Free range 

chicken 

(Backyard 

chicken) 

 N/A 
 

N/A 

 

100 

 

 

 

 

 

100 

Nalidixic (100), Enro (100), 

Cotrimox (100), Cefo (100), 

Cipro (80), Clarithro (80) 

 

 

Tetra (0), Neo (0), Chlor (0), coli 

(0), Cephalo (100). 

aph(3)-Ib, 
blaTEM 

Disk diffusion 
method 

 

Qumar et 

al., 2017 (26) 
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Salmonella sps. 

Layer 

Egg 

Feed 

Water 

 

4.4 (8/180) 

3.3 (6/180) 

2.5 (3/120) 

3.3 (4/120) 

N/A N/A 

Cipro (88.5), Genta (84.6), Chlor 

(80.7), Amox (65.3), Ampi (0), 

Enro (0), Coli (0) 

 
Disk diffusion 

method 

Singh et al., 

2013 (74) 

Staphylococcus sps. 

Streptococcus sps. 

Micrococcus sps. 

E. coli 

 

Salmonella sps. 

 

Aeromonas sps. 

 

 

 

Poultry 

litter 

 

29.1 

 

25 

 

20.8 

 

12.5 

 

8.3 5 

 

4.1 

120 isolates N/A 

Tetra (255), Erythro (56.6), Ampi 

(50), Tobra (54.1), Strepto (75), 

Rifampin (45.8), Chlor (3.33) 
 

Disk diffusion 
method 

 

MIC 
 

Detection of plasmid 
DNA 

Sridevi et 

al., 2009 (75) 

4. Bangladesh 

Organism  

Studied 
Species Type of Sample Prevalence% MDR% ESBL Antibiotics and Resistance% 

Genes Coding for 

Antimicrobial Resistance 

Types of Tests     

Used 
Studies 

E. coli 

Chicken 

Ducks 

Geese 

 

Cloacal sample 96.29 

22.7 (15/66) 30 (27/90) 

Tetra (46.15), Amp (28.84), Cipro 

(5.76) Chlor (7.69), Tige (0) 

blaCTX-M-1, 
blaCTX-M-15 

blaTEM-1 

Disk diffusion 
method 

 

PCR 

Hasan et al., 

2012 (50) 

Wild duck Droppings 34.15 

Tetra (7.14), Amp (28.57), Cipro 

(7.14) Chlor (0), Tigecycline (0) 

 

blaCTX-M-15 

Enterobacter 

 

Poultry 

(NS) 
Cloacal swab 17 (18/106) 17 (18/106) N/A 

Ampi (94.4), Clinda 

(94.4), Erythro 

(94.4), Sulpha (72.2), Genta (5.6) 

 

VanA 
SulI 

Disk diffusion 
method 

 

Plasmid profile 
analysis by PCR 

Nandi et al., 

2018 (25) 

 

Salmonella sps. 

Broiler 

 

Water sample 

 

Feed sample 

Cloacal swab 

46.09 (59/128) 

 

18.74 (12/64) 

 

17.18 (11/64) 

80.91 N/A 
Amox (42.73), Erythro (47.27), 

Tetra (80.00)  
Disk diffusion 

method 

Mridda et 

al., 2020 (76) 

Salmonella sps. 

Broiler farms 

 

Litter 

 

Feed samples 

 

48 (24/50) 

 

 

25.71 (9/35) 

 

0.13 (2/15) 

100 N/A 
Tetra (97.1), Chlor (94.1), Amp 

(82.9), Cef (0) 

blaTEM-1, 
aadA1, floR 

 
Class 1 integron 

Int1 

Disk diffusion 
method 

Alam et al., 

2020 (77) 
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Salmonella sps. Layer Blood 21.07 N/A N/A 
Amp (99, Amox (98), Tetra (93), 

Genta (46), Cipro (40),  
Disk diffusion 

method 
 

Mahmud et 

al., 2011 (78) 

Salmonella sps. NS poultry Liver 23.11 (52/225) N/A N/A 
Cipro (20), Nitro (0), Amox (50), 

Tetra (40), Erythro (100)  
Disk diffusion 

method 

Akter et al., 

2007 (79) 

E. coli 

Chicken 

Cloacal swab 

 N/A N/A 
Genta (60, Azm (80), Tetra (80), 

Met (100)  Kirby-Bauer disk 
diffusion 

Zinnah e al 

2007 (80) Duck  N/A N/A Azm (50), TE (70), Met (100) 

Pigeon   N/A Azm (50), TE (80), Met (100) 

E. coli Broiler Cloacal swab 61.67(37/60) 100 N/A 
Amp (100), Tetra (100), 

Genta(43.24),, Coli (51.35) blaTEM, tetA, Sul2 
Kirby-Bauer disk 
diffusion method 

PCR 

Sarker et al., 

2019 (81) 

E. coli 
Broiler 

Layer 
Heart and liver sample 39.43 36.65 N/A 

Tetra (45.5), Ampi (25.7), Strep 

(20.8), Gent (2.0).  
Disk diffusion 

method 

Hasan et al., 

2011 (49) 

E. coli Broiler Clocal swab 100 (400/400) 100 N/A 

Coli (73.5), Gent (49), Levo (17). 

Tetra (95.25; Amp (91.25), Strept 

(88.25), Erythro (84.75), 

Trimetho (65.5). 

tetA, tetB, blaTEM, aadA1, 

ere(A), dfrA1 

Disk diffusion 
method 

 
PCR 

Azad et al., 

2019 (82) 

5. Pakistan 

Organism Studied Species Type of Sample Prevalence% MDR% ESBL Antibiotics and Resistance% 
Genes Coding for 

Antimicrobial Resistance 
Types of Tests   Used Studies 

Salmonella sps. Broiler 

Heart, liver, kidney, 

breast tissue, and leg 

pieces 

23.3 (35/150) 54.8  
Amp (82.2), Tetra (80), Chlora 

(54.2), Cipro (42.8),  
Kirby Bauer disk 

diffusion 

Asif et al., 

2017 (83) 

E. coli 
Free range 

poultry 
Cloacal swab  N/A 13.7 Amp  Amox, Chlor blaCTX-M-15 

blaCTX-M-55 

Disk diffusion 
method 

PCR 

Umair et al., 

2019 (31) 

Salmonella enterica 

Salmonella 

typhimurium 

NS poultry Heart, liver 

28.4 

 

9.2 

100 

 

100 

N/A 

Imipen (64.75), Azithro (77.2), 

Perflo (100), Levo (22.7), Cipro 

(27.2), Amp (54.55), Gent (40.9), 

Amp (40.9). 

 

Perflo (92.6), Levo (44.1), Cipro 

(51.4), Amp (66.1), Gent (64.7), 

Amp (55.8) 

blaTEM-1 
pare 

strB, aadA1, aadB, aadA, 
aphAI-IAB, aadA2, strA, 

aacC2 

Disk diffusion 
method 

 
PCR 

Wazid et al., 

2019 (84) 

Salmonella enteritidis 

(zoonotic potential) 

Egg shell 

Droppings 

Egg interior 

 

40 

8.33 

55 

73.75 (83/113) N/A 

Erythro (100), Baci (100), Genta 

(78.57), Strep (92.85), Tetra 

(28.57), 
 

Disk diffusion 
method 

Akhtar et 

al., 2010 (40) 

E. coli Broiler Heart, liver 89.20 (75/84) 100 5.3 
Ampi (98.6), Tetra (97.3), Cipro 

(72)  
Kirby-Bauer disk 
diffusion method 

PCR 

Azam et al., 

2019 (85) 
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Salmonella enteric ser 

infantis 
NS poultry  43.82 (149/340)  N/A 

Perflo (94.4), Chlor (83.3), 

Imipenem (77.7) 

blaTEM-1, parE, strB, 
aadA1, aadB, aadA, aphAI-

IAB, aadA2, strA, aacC2 

Disk diffusion 
 

PCR 

Wazid 2019 

(84) 

MDR E. coli 

Commercial 

broiler 

 

Backyard 

poultry 

Cloacal swab 

70 (70/100) 

 

 

56 (56/100) 

64.2 

 

 

53.5 

N/A 

Gent (28.5), Strepto (28.5), OTC 

(57.1), Amp (28.5), Chlor (21.4), 

Cef (21.4) 

 

Gen (0), Strepto (64.2), OTC 

(82.1), Amp (17.8), Chlor (8.9), 

Cef (8.9) 

blaCTX-M, blaSHV 

Disk diffusion 
method 

 
PCR 

Akhtar et 

al., 2016 (29) 

E. coli 

Backyard 

chicken 

 

 

 

Commercial 

broiler 

Liver 

60 (73/117) 

 

 

 

 

103 isolates 

41.10 

 

 

 

 

66.99 

N/A 

Amp (80.82), Chlor(64.24), Dox 

(52.05), Amox (93.15), Cip 

(71.60), OTC (84.93), Ceftri 90), 

Genta (24.655) 

 

Amp (100), Chlor (53.59), Dox 

(73.78), Amox (93.20), Cipro 

(2.52), OTC (80.58), Ceftri 

(10.67), Genta (26.22) 

 

Disk diffusion 
method 

 

Kamboh et 

al., 2018 (30) 

Salmonella sps. 

Backyard 

chicken 

 

 

 

 

Commercial 

broiler 

 

12.61 (27/214) 

 

 

 

 

37.85 (81/214) 

44.44 

 

 

 

 

 

 

 

69.32 

N/A 

Amp (77.77), Chlor (65.55), Dox 

(88.80), Amox (77.77), Cipro 

(44.44), OTC (100), Ceftri 0), 

Genta (22.22) 

Amp (92.59), Chlor (85.18), Dox 

(92.59), Amox (85.18), Cipro 

(81.48), OTC (96.29), Ceftri 7.4), 

Genta (51.85) 

 

Klebsiella sps. 

Backyard 

chicken 

 

 

 

Commercial 

broiler 

 

14.52 (17 /117) 

 

 

 

 

14.01 (30/214) 

41.28 

 

 

 

 

63.33 

N/A 

Amp (23.52), Chlor(100), Dox 

(100), Amox (23.52), Cipro (100), 

OTC (100), Ceftri (0), Genta 

(23.52) 

 

Amp (50), Chlor (76.66), Dox 

(100), Amox (76.66), Cip (76.66), 

OTC (76.66), Ceftri 26.66), Genta 

(76.66) 

 

Salmonella 

gallinarum (SG) 

 

 

Salmonella enteritidis 

(SE) 

NS poultry 

Droppings, 

liver, 

intestine 

44.66 (67/150) 

 

SG (34/67) 

 

SE (21/67) 

 

Others (12/67) 

N/A 

Amp (100), Amox (94.1), Tetra 

(58.8), Cip (58.8), Ceftri (23.5) 

 

Amp (95.2), Amox (95.2), Tetra 

(61.9), Cip (76.2), Ceftri(33.3) 

 

 

Kirby-Bauer disk 
diffusion with minor 

modification 
 

Serovar specific PCR 

Yasmin et 

al., 2019 (43) 
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Footnotes: 

NS: Non-specified; N/A: not available; Tetra: tetracycline; Gen: gentamicin; Amp: ampicillin; Erythro: erythromycin; Ceftri: ceftriaxone; Cipro: ciproflxacin; Vanco: vancomycin; Strepto: streptomycin; Gariflo: 

garifloxacin; Dox: doxycycline; Chlor: chloramphenicol; Amox: amoxicillin; OTC: oxytetracycline; Cef: cefexime; Perflo: perfloxacin; Levo: levofloxacin; Imipen: imipenem; Azithro: azithromycin; Met: 

metronidazole; Clinda: clindamycin; Sulpha: sulphonamide; Cotrimox: cotrimoxazole; Cefurox: cefuroxime; Nor: norfloxacin; Amik: amikacin; Linco: lincomycin; Trimetho: trimethoprim. 

Amp (100), Amox (100), Tetra 

(58.3), Cipro (75), Ceftri (25) 

Enterococcus faecalis 

Broiler poultry 

 

 

 

Poultry feed 

 

 

 

 

Air 

 

53 isolates from 50 

samples 

 

 

20 isolates from 25 

samples 

 

 

1 isolate from 25 sample 

98.6 N/A 

Tetra (100), Gen (66), Amp (9.4), 

Erythro (9.4), Cipro (62.2), Ceftri 

(100), Vanco (0) 

 

Tetra (100), Gen (20), Amp (5), 

Erythro (80), Cipro (55), Ceftri 

(100), Vanco (0) 

 

Tetra (100), 

Gen (0), Amp (0), Erythro(0), 

Cipro (0), Ceftri (0), 

Vanco (0) 

pbp4, tetL, tetM, ermB, cat, 
acc6-aph2, aaph(3)-III, 

gyrA, parC 

Agar dilution as per 
CLSI 

 

Multiplex             
PCR 

Hasan et al., 

2017 (86) 

Salmonella enterica 

var. typhimurium 

 

 

 

Salmonella enterica 

var. enteritidis 

34 isolates 

(18/250) 

 

 

 

 

20 isolates 

Cloacal swab 7.2  N/A 

Amox (94.9), Linco (93.5), Amp 

(92), Tetra (84.1), Strepto (83.4), 

Gariflo (5.7), Ceftri (6.4) 

 

 

Amox (74.6), Linco (92.6), Amp 

(48.4), Tetra (NA), Strep (37.8), 

Gariflo (13.6) Ceftri (11.5) 

blaTEM, 

blaSHV, tetA, tetB, aadB, 

strA/strB 

Disk diffusion 
method 

 
 
 

PCR 

Khan et al., 

2019 (87) 



Nepal J Biotechnol. 2023  Jul y ;  1 1  (1): 1-15     Acharya et al.   

©NJB, BSN    15 

 
 

 
 

Figure 1: Article selection 

1134 records identified through 

 database search  

Google Scholar 984; Web of Science 91; 

PubMed 28; Scopus 31 

Records screened and 31 duplicate records removed  

  

82 full-text articles assessed for eligibility 

37 studies met inclusion criteria 

37 studies articles that have reported AMR 

prevalence in poultry farms included in review 

1021 records excluded  

40 reviews and commentaries 

 5 (1 study antibiotic residue, 1 

outside search duration (2004), 1 

study done in Egypt, 1 study 

involving only risk of disease 

transmission, 1 study involving retail 

meat shop) 

45 
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