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Executive summary

Antimicrobial resistance
Antimicrobial resistance (AMR) is a silent pandemic and one of the top ten global public health threats. 
Irrational use of antimicrobials is the main driver of the development of AMR. Global antibiotic usage 
is increasing at an alarming rate and, between 2000 and 2015, there was a 65% rise in global antibiotic 
consumption.  

The scenario is no different in Bangladesh, which has a high prevalence of resistance to most of the 
antibiotics. Bangladesh showed a 2.5% increase in antibiotic consumption in 2020 compared to 2019. 
Escherichia coli, the most common causative organism of urinary tract infection (UTI), was highly 
resistant to commonly used drugs such as ampicillin, a combination of amoxicillin and clavulanic acid, 
ciprofloxacin and co-trimoxazole. Similar patterns were observed for other organisms causing UTI. 

Only 12% of patients had culture and sensitivity tests done before antibiotics were prescribed in 
health-care facilities. Medicine dispensing patterns of private pharmacies showed that 22.7% of all 
the drugs were sold without a prescription. More than 60% of the antibiotics sold are second-line ones. 
The COVID-19 pandemic also caused an unexpected and mostly unnecessary rise in antibiotic usage.

AMR has substantive health and financial consequences. It results in treatment failure and thereby an 
increase in hospital stay. Additionally, it may lead to more complicated clinical conditions with greater 
morbidity and mortality, and side-effects. Apart from the loss of human lives, AMR can result in a £68 
billion decrease in gross domestic product (GDP) by 2050 in Bangladesh. Despite the government’s 
National Drug Policy, access to formal health care and medical prescribing is limited. 



viii Tackling irrational use of antibiotics in the human health sector in Bangladesh

Options to address the problem
To address the problems outlined above, three viable policy options were chosen. These three options 
may be implemented in combination or individually.

Policy option 1: 
Viable policies to address the problem

Policy option 2: 
Implementing an antimicrobial stewardship programme

Policy option 3: 
Launching an awareness programme

Implementation considerations
To successfully implement these three options, adequate and dedicated financial as well as human 
resources must be ensured. All relevant sectors (human, animal, fisheries, environment and agriculture) 
need to be involved in AMR-related activities, and coordination across the sectors is crucial. A major 
deficit is the lack of training on the prevention of AMR, and all health professionals should receive such 
training. Strengthening laboratories and testing facilities would help in choosing the right antibiotic 
for the right patient. Antimicrobial stewardship programmes should be established in all health-care 
facilities. 

Implementation of awareness-raising activities in schools, communities and through the social media 
would reduce the practice of self-medication. Developing a national surveillance system to monitor 
the usage of antibiotics could help to limit antibiotic sales to those without a prescription. AMR could 
be integrated in the undergraduate curriculum of medical and pharmacy students. Policy-makers need 
to be taken on board through advocacy and by highlighting the enormous human and economic costs 
of AMR. 
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A. The problem

Problem statement
Antimicrobial resistance (AMR)1 is a silent pandemic and one of the top ten global public health threats, 
as declared by the World Health Organization (WHO). The scenario is no different in Bangladesh. A 
systematic review of AMR studies (2004–2018) in Bangladesh identified a high prevalence of resistance 
to most of the antibiotics. Among the 21 studied articles, Escherichia coli, the most common causative 
organism of urinary tract infection (UTI), was highly resistant to commonly used drugs such as 
ampicillin, a combination of amoxicillin and clavulanic acid, ciprofloxacin and co-trimoxazole. Similar 
patterns were observed for other organisms causing UTI. Co-trimoxazole was ineffective against more 
than 85% of tested Pseudomonas species (spp.) and Enterococcus spp. Ciprofloxacin resistance was 
shown by 66% of Enterococcus spp. and 59.3% of Pseudomonas spp. isolates. Resistance of E. coli 
to cefotaxime, ceftazidime, and ceftriaxone was 55.4%, 65.3%, and 59%, respectively, while Klebsiella 
spp. showed 97.8%, 82.5%, and 78% resistance, respectively, to these antibiotics. The study indicates 
the presence of extended-spectrum beta-lactamase (ESBL) production by the organisms (Ahmed et 
al., 2019).

Irrational use of antimicrobials is the main driver of the development of AMR. Global antibiotic usage 
is increasing. A review of antibiotic use revealed a 65% rise in global antibiotic consumption between 
2000 and 2015 (Klein et al., 2018).  In the region, the consumption rate is higher than in neighbouring 
countries; antibiotic consumption in Bhutan and Maldives in 2019 was 11.85 defined daily dose 
(DDD)/1000 inhabitants per day and 15.47 DDD/1000 inhabitants per day, respectively (WHO GLASS 
Report, 2022). 

In Bangladesh, antibiotic consumption was 18.48 DDD/1000 inhabitants per day in 2015. Consumption 
further increased to 24.72 DDD/1000 inhabitants per day in 2019. In just two years, antibiotic 
consumption in the country increased by 25.34 DDD/1000 inhabitants per day (Directorate General 
of Drug Administration [DGDA] national AMC surveillance, 2021 [unpublished]). A study done in 2015 
in the largest tertiary government medical college of Bangladesh showed that only 12% of patients 
had culture and sensitivity tests done before antibiotics were prescribed in inpatient departments. 
Among the prescribed antibiotics, >60% are from the Watch group,2 which are second-line agents 

1	 AMR occurs when microbes (bacteria, parasites, viruses, and fungi) become resistant to antimicrobials. This phenomenon threatens 
our ability to treat common infections caused by the resistant pathogens.

2	 See WHO AWaRe classification on antimicrobials at https://www.who.int/westernpacific/publications-detail/2021-aware-
classification#:~:text=The%20AWaRe%20Classification%20of%20antibiotics,Reserve%2C%20taking%20into%20account%20the
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that have a higher AMR potential (Chowdhury et al., 2015). A study conducted during January–April 
2016 in a divisional city of Bangladesh regarding the evaluation of medicine dispensing patterns 
of private pharmacies showed that 22.7% of all the drugs were sold without a prescription (Saha 
& Hossain, 2017). The COVID-19 pandemic caused an unexpected and mostly unnecessary rise in 
antibiotic usage. An unpublished survey conducted by the Directorate General of Drug Administration, 
Bangladesh, showed a 2.5% increase in antibiotic consumption in 2020 compared to 2019. It is found 
that the Watch category of antimicrobials is consumed the most (DGDA national AMC surveillance, 
2021 [unpublished]). 

AMR has substantive health and financial consequences. It results in treatment failure and thereby 
an increase in hospital stay. Additionally, it may lead to more complicated clinical conditions with 
greater morbidity and mortality. It is estimated that deaths from antimicrobial-resistant infections are 
projected to increase from current number of 700 000 to 10 million every year by 2050. Apart from 
the loss of human lives, AMR can result in a loss of US$ 100 trillion by 2050 (O’Neill, 2016). This can 
affect people of all age groups, irrespective of sociodemographic characteristics, though the burden 
is higher in low- and middle-income countries than in high-income countries. 

According to a political economic analysis of Bangladesh supported by a Fleming Fund country grant, 
it is estimated that Bangladesh can face a £68 billion decrease in gross domestic product (GDP) by 
2050 and there could be an additional 0.58 million people living in extreme poverty by 2050 due to the 
burden of AMR. These estimates have been made using a restrictive assumption of a 7% growth rate 
in GDP (Fleming Fund, country grants, Bangladesh, 2021). Despite the government’s National Drug 
Policy, access to formal health care and medical prescribing is limited, and antibiotics are commonly 
purchased, without a prescription, from vendors in pharmacies.
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Underlying causes of the problem

System arrangement

Governance arrangement

	� Antimicrobial stewardship not implemented in health facilities (Hoque et al., 2020; expert 
opinion of national EBP team members)

	� Absence of a national antimicrobial usage (AMU) surveillance system to monitor the usage of 
antibiotics (Hoque et al., 2020)

	� No existing policy for prescription audit (Hoque et al., 2020)

	� No existing system for physician–pharma interaction (Rahman et al., 2022)

	� Lack of a strong functional mechanism for implementation of the National Action Plan or 
coordination among different stakeholders (Hoque et al., 2020)

	� National drug policy does not pay special attention to preventing AMR (Hoque et al., 2020; 
Rahman et al., 2022)

Financial arrangement

	� Aggressive marketing strategies of pharmaceutical companies (Hoque et al., 2020), such as 
incentives and promotional offers to doctors and drug sellers for prescribing and dispensing 
antibiotics (expert opinion of national EBP team members)

	� Lack of budget in government health facilities for antibiotics, so people have to buy them 
(Hoque et al., 2020; expert opinion)

	� Low income of patients leads to self-medication to avoid consultation fees (Hoque et al., 
2020)
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System arrangement

Delivery arrangements 

	� Purchase of antibiotics without prescription and self-medication common (Hoque et al., 2020) 

	� Higher-generation antimicrobials are prescribed frequently by physicians (Hoque et al., 2020)

	� Prescribing antibiotics without laboratory tests common in Bangladesh, despite having a 
laboratory (Hoque et al., 2020)

	� Lack of adherence to treatment guidelines (Hoque et al., 2020)

	� Lack of diagnostic microbiology laboratories to identify the etiological agents and carry out 
antimicrobial susceptibility testing (Hoque et al., 2020)     

	� Antibiotic usage has increased due to poor water, sanitation and hygiene (WASH) and 
infection prevention and control (IPC) practices     

	� Antibiotics taken following advice from non-registered practitioners

	� Patients’ non-compliance with scheduled dosage (Hoque et al., 2020)

	� Unreasonable demand for antibiotics from patients and “caregivers”, especially for children 
(Hoque et al., 2020)

	� Poor awareness of prescribers and consumers about the dangers of inappropriate use of 
antibiotics (Rahman et al., 2022)

	� Lack of proper counselling of patients by doctors (expert opinion of national EBP team)

	� Time constraints faced by physicians due to patient overload (expert opinion of national EBP 
team)

	� Inadequate continuing professional development (CPD) during in-service and pre-service 
training (Machowska & Stålsby Lundborg, 2018) 

	� Lack of awareness of policy-makers, practitioners, and the community to prevent and contain 
AMR (Hoque et al., 2020)

	� Lack of importance of AMR in the undergraduate and postgraduate medical curricula (Hoque 
et al., 2020)

	� Lack of access to and utility value of local antibiogram data (expert opinion of national EBP 
team)
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System arrangement

Degree of implementation of an agreed-upon course of action

	� Inadequate human, financial, and institutional resources to implement existing rules and 
guidelines (Hoque et al., 2020)

	� Lack of a monitoring system for the sale and dispensing of antibiotics (Sweileh, 2021)
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B. Options/elements to 
address the problem

Three viable policies or programmatic options/elements to address the problem are discussed below.

Option/element 1  
Viable policies to address the problem

	� Re-enforcement of a prescription-only antibiotic policy coupled with updating the Essential 
Medicines List incorporating the WHO AWaRe* classification and implementing prescription 
guidelines at national and subnational levels

	� Need to monitor government procurement and hospital supply of antimicrobial drugs to 
increase the consumption of the Access group antibiotics to 60%

*WHO AWaRE classification: This is a useful tool for monitoring antibiotic consumption, defining targets and monitoring 
the effects of stewardship policies that aim to optimize antibiotic use and curb AMR. Antibiotics are classified into three 
groups: Access, Watch and Reserve taking into account the impact of different antibiotics and antibiotic classes on AMR 
to emphasize the importance of their appropriate use.

See https://www.who.int/westernpacific/publications-detail/2021-aware-classification#:~:text=The%20AWaRe%20
Classification%20of%20antibiotics,Reserve%2C%20taking%20into%20account%20the

Option/element 2  
Implementing a hospital antimicrobial stewardship (AMS) programme

AMS interventions need to be implemented in a step-wise manner as per national guidelines to 
optimize the use of antibiotics in hospitals. An analysis of the strengths, weaknesses, opportunities 
and threats (SWOT) of health facilities needs to be done to build an effective AMS programme on 
existing structures. Effective communication, education and training are required for awareness 
and understanding of AMR among health-care workers. By strengthening testing and reporting, 
local evidence needs to be evaluated for further intervention. The AMS programme needs to be 
linked with the hospital infection, prevention and control (IPC) programme to minimize health-care-
associated infections (HAI). 
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Option/element 3 
Launching an awareness programme 

A mass media campaign with information, education and communication (IEC) materials for 
the general population

	� Baseline assessment of the knowledge, attitude and practices of antimicrobial use and AMR 
among the general population

	� IEC materials such as leaflets, posters, audio/video clips to be developed

	� Pre-testing of developed IEC materials

	� Dissemination of IEC materials in the mass media such as TV, radio, newspapers 

	� Periodic evaluation of the knowledge, attitude and practices of antimicrobial use and AMR 
among the general population

	� Periodic updating of IEC materials based on evaluation

Awareness campaign through IEC/behaviour change communication (BCC) materials for 
professionals (both in the human and animal sectors)

	� Baseline assessment of the knowledge, attitude and practices of rational antimicrobial 
prescribing and AMR among professionals

	� IEC/BCC materials to be developed such as leaflets, posters, video clips based on local 
antibiograms and international projections of the effect of AMR 

	� Pre-testing of developed IEC/BCC materials

	� Distribution of developed IEC/BCC materials among professionals

	� Periodic evaluation of knowledge, attitude and practices of rational antimicrobial prescribing 
and AMR among professionals

	� Periodic update of IEC/BCC materials based on evaluation



8 Tackling irrational use of antibiotics in the human health sector in Bangladesh

Option/element 3 
Launching an awareness programme 

Awareness campaigns through IEC materials for life sciences students at university level

	� Baseline assessment of the knowledge of antimicrobials and AMR among students of 
medical colleges, agricultural/veterinary universities 

	� IEC materials to be developed such as leaflets, posters, audio/video clips 

	� Pre-testing of developed IEC materials

	� Dissemination of IEC materials among the students

	� Periodic evaluation of the knowledge of antimicrobials and AMR among them

	� Periodic update of IEC materials based on evaluation

Awareness campaigns through IEC materials for pharmacists/drug dispensers (both in the 
human and animal sectors)

	� Baseline assessment of the knowledge, attitude and practices of rational antimicrobial 
dispensing and AMR among them

	� IEC materials to be developed such as leaflets, posters, video clips

	� Pre-testing of developed IEC materials

	� Distribution of developed IEC materials among them

	� Periodic evaluation of the knowledge, attitude and practices of rational antimicrobial 
dispensing and AMR among them

	� Periodic update of IEC materials based on evaluation.

Advocacy workshop for policy-makers

	� Data collection of the economic and health burden of irrational use of antimicrobials

	� Analysis and interpretation of collected data

	� Dissemination of the results to policy-makers 
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Option/element 3 
Launching an awareness programme 

School Health Programme

	� Baseline assessment of the knowledge of common infectious diseases and antimicrobials 
among schoolgoing children

	� IEC materials to be developed such as leaflets, posters, video clips, cartoons, animations 

	� Pre-testing of developed IEC materials

	� Dissemination of IEC materials among schoolgoing children

	� Periodic evaluation of the knowledge of common infectious diseases and antimicrobials 
among schoolgoing children

	� Periodic update of IEC materials based on evaluation

	� Using IEC materials to develop awareness of the importance of hand-washing and other 
infection prevention measures 

Community engagement

	� Organizing community dialogue on the knowledge, attitude and practices of antimicrobial 
consumption and AMR among local/religious leaders, teachers, village doctors, local veterans, 
community people, among others facilitated by trained personnel (community health-care 
provider/health assistant/medical assistant, etc.)

Antimicrobial awareness campaign through social media for the general population

	� Develop IEC materials such as video clips, cartoons, animations 

	� Pre-testing of developed IEC materials

	� Dissemination of IEC materials in the social media (e.g. Facebook, Instagram, Twitter)

	� Periodic update of IEC materials based on feedback from the general population
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Option/element 1: Viable policies to address the problem

Category Selected option/element 
Prescription-only antibiotic policy and implementation of clinical 
guidelines

Benefits 	� Two systematic reviews found that the use of clinical guidelines 
is an effective means to promote appropriate prescribing and 
decrease the use of broad-spectrum antibiotics in a variety of 
health-care settings (Oliveira et al., 2020; Grimshaw and Russel, 
1993).

	� In one of the systematic reviews, the implementation of guidelines 
was shown to decrease prescription costs (Oliveira et al., 2020).

	� A quasi-experimental study found that the prescription rate of 
antibiotics was significantly reduced by 24.5% (42.9% vs 18.4%, 
P<0.0001) and the appropriate antibiotic prescription rate was 
significantly increased by 44.2% (22.4% vs 66.6%, P<0.0001) in 
the first post-implementation cohort. The effect persists over time 
(Sanchez et al., 2021).

	� A study conducted by the Organisation for Economic Co-
operation and Development (OECD) suggests that the integrated 
delivery of policies that promote hospital hygiene, antimicrobial 
stewardship (AMS), and the use of diagnostic tests to differentiate 
bacterial from viral infections and mass media campaigns could 
significantly reduce the burden of drug-resistant infections and 
could save 1.6 million lives by 2050 in the 33 countries included in 
the analysis (OECD, 2018). 

	� A time-series analysis in India that assessed the patterns of 
antibiotic use over a decade and the impact of different modes of 
guideline development and dissemination on inpatient antibiotic 
use showed that booklet dissemination of revised guidelines with 
intranet access reduced the overall monthly rate of antibiotic use 
(Chandy et al., 2014).

	� A point-prevalence survey conducted across 14 public county 
hospitals (formerly district hospitals) in Kenya showed that 
inappropriate use of antibiotics was much less prevalent in 
paediatric medical (14% [36/261]) and neonatal units (5% [11/224]) 
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Category Selected option/element 
Prescription-only antibiotic policy and implementation of clinical 
guidelines

Potential harms 	� Evidence on potential harms is not available. 

Cost  
and/or cost–
effectiveness in relation 
to the status quo

	� Adherence to antibiotic guidelines was the dominant strategy 
and associated with lower costs (−US$ 1379 and −US$ 799) and 
improved the quality of life compared to over- and under-treatment 
(Egger, 2016).

Uncertainty  
regarding benefits 
and potential harms 
(so monitoring and 
evaluation could 
be warranted if the 
approach element was 
pursued)

	� Evidence on uncertainty is not available. 

Stakeholders’ views 	� Intersectoral coordination is essential for a multisectoral approach.

	� There is substantial coordination between the human health and 
livestock/fisheries sectors, but the environment sector needs more 
engagement.

	� The government has initiated some hospital-based awareness 
programmes and surveillance activities, yet no national monitoring 
and evaluation (M&E) framework has been established for national 
action plan (NAP) activities. 

	� Progress of implementation is slow, constrained by the shortage of 
a trained health workforce and financial resources, as well as the 
COVID-19 pandemic.

	� Policy and practice need to be cognizant of this fact and do the 
needful to avoid a catastrophe (Ahmed et al., 2022).
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Option/element 2: Implementing an antimicrobial stewardship 
programme

Category Selected option/element

Benefits 	� Three systematic reviews found strong evidence of the 
effectiveness of antimicrobial stewardship programmes in 
reducing antibiotic use, improving clinical outcomes and 
decreasing economic costs (Akpan et al., 2020; Nathwani et al., 
2019; Lee et al., 2018). 

	� In one of the systematic reviews, a decrease in length of stay (LOS) 
(85%) and antibiotic expenditure (92%) were observed. Average 
cost savings in US studies were US$ 732 per patient (range: 
US$ 2.50–US$ 2640), with similar trends exhibited in European 
studies. Savings were higher among hospitals with comprehensive 
antibiotic stewardship programmes (ASPs) that included therapy 
review and antibiotic restrictions. Data on ASPs in low- and 
middle-income countries are limited and require urgent attention 
(Nathwani et al., 2019). In another systematic review, 91% of all 
included studies reported reduced antibiotic usage and 100% 
reported cost savings in the ASP intervention group. The duration 
of antibiotic therapy was reduced in cases associated with an 
ASP. Mortality rates were significantly improved by ASPs using 
drug monitoring, while health-care-associated infection (HAI) rates 
were also improved by ASPs that included infection control or 
hand hygiene programmes (Lee et al., 2018). The third systematic 
review reported a decrease in the rate of surgical-site infections 
and non-significant changes in mortality and 30-day readmission 
rate (Akpan et al., 2020).

	� In another primary study, an antibiotic prescription chart and 
a weekly antibiotic stewardship ward round was introduced. 
The findings showed a 19.6% decrease in volume with a cost 
reduction of 35% in the pharmacy’s antibiotic budget. There was 
a concomitant increase in laboratory tests driven by requests for 
procalcitonin (Boyles et al., 2013).
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Category Selected option/element

Potential harms 	� A systematic review found that implementing an ASP does not 
worsen clinical outcomes (Lee et al., 2018).

	� Another primary study found that the introduction of antibiotic 
stewardship ward rounds and a dedicated prescription chart in 
a developing country setting can achieve reduction in antibiotic 
consumption without harm to patients.

Cost  
and/or cost–
effectiveness in relation 
to the status quo

	� ASP development (guideline development and regular updates) 
and implementation require continuous funding at the level of both 
the government and health-care providers.

	� Four systematic reviews showed that hospital AMS result in 
significant decreases in antibiotic consumption and cost. The rate 
of infection due to specific antibiotic-resistant bacteria decreases 
and overall length of hospital stay is reduced (Nathwani et al., 
2019; Akpan et al., 2020; Boyles et al., 2013, Lee et al., 2018).

	� One systematic review showed that hospital AMS results in 
significant decreases in overall cost by US$ 732/patient and 
decreased length of hospital stay by 3.24 days (20.6%) (Nathwani 
et al., 2019). 

Uncertainty  
regarding benefits 
and potential harms 
(so monitoring and 
evaluation could 
be warranted if the 
approach element was 
pursued)

	� A systematic review shows that non-prescription antibiotic use 
and irresponsible antibiotic prescriptions are prevalent across the 
world and are influenced largely by multifaceted non-biomedical 
factors (Sun et al., 2021).

	� Non-prescription antibiotic use and irresponsible prescriptions in 
the community are prevalent in all WHO regions and are driven 
largely by a mixed collection of non-biomedical factors specific to 
the respective setting (Sun et al., 2021).

	� There is  uncertainty regarding the diagnosis, potential loss of 
patients and influence of pharmaceutical companies (Md Rezal et 
al., 2015).
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Category Selected option/element

Stakeholders’ views 	� Central coordination and monitoring under specific leadership is 
crucial.

	� Community education is required to support AMS in general 
practice. 

	� Campaigns may work best when developed in partnership with 
consumer organizations, coordinated with health professionals, 
and promoted at local and national levels.

	� Work on selective reporting of antibiotic susceptibilities by 
microbiology services has been shown to be effective in 
influencing prescribing behaviour.

	� Non-dispensing pharmacists in general practice may be suitable 
for an AMS role (Hawes et al., 2020).

	� Drivers of over-the-counter antibiotic dispensing include demand-
side factors, such as customers sometimes asking for specific 
antibiotics, and supply-side ones such as product promotion by 
pharmaceutical company representatives, which is an important 
influence.

	� Further advocacy is imperative among drug policy stakeholders 
to convey that several steps are needed to bridge the vast gulf 
between obtaining medical advice and antibiotics from drug shops 
(current practice) and obtaining prescriptions from a registered 
physician (policy-targeted practice) for the country to move 
towards improved antibiotic stewardship.

	� There is poor knowledge of relevant policies, including penalties 
for non-compliance, especially among drug shop staff, who are the 
people predominantly affected.

	� An expert group suggested that drug shop staff should be included 
when addressing antibiotic stewardship, even though government 
policy specifies that antibiotic prescriptions be accepted from 
“registered physicians” only (Unicomb et al., 2021).
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Option/element 3: Launching an awareness programme

Category Selected option/element

Benefits 	� By conducting an awareness campaign, health-care professionals 
and the general public at different levels could easily convince 
their fellow members about these issues to reduce the burden of 
resistant microbes by minimizing the use of antibiotics (Mehta et 
al., 2014; Ellis et al., 2019).

	� Media campaigns are more effective for the general public than 
for health-care professionals at raising awareness of AMR. On 
the other hand, health-care professionals are more successful at 
changing behaviour (Pinder et al., 2015).

	� Raising awareness is essential for limiting the inappropriate use of 
antibiotics (Zowawi, 2016).

Potential harms  	� Not addressed by any of the identified systematic/literature 
reviews

Cost  
and/or cost– 
effectiveness in relation 
to the status quo

	� Public education and awareness regarding antibiotic use and AMR 
is cost effective in reducing AMR (Paphitou et al., 2013)

Uncertainty  
regarding benefits 
and potential harms 
(so monitoring and 
evaluation could 
be warranted if the 
approach element was 
pursued)

	� One study from Thailand casts doubts on the continued 
dominance of awareness-raising as a behavioural tool to address 
antibiotic resistance (Haenssgen et al., 2018).

Stakeholders’ views 	� A primary study showed that the awareness tool is effective in 
improving antimicrobial prescribing. It included 269 participants 
comprising general practitioners, trainers and relevant 
stakeholders (Jones et al., 2018).
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C. Implementation 
considerations

The potential barriers that could influence the successful implementation of these policy or 
programmatic options/elements and counterstrategies to overcome these barriers are given in the 
tables below.

Option/element 1: Viable policies to address the problem

Level Barriers Counterstrategies

Patient 	� Children are prescribed more 
antimicrobials than adults, 
and the rate of prescribing 
antimicrobials is higher at the 
extremes of age, and for males.

	� Non-compliance is high as 
more than 50% of patients stop 
antimicrobials as soon as the 
symptoms start improving.

	� The prevalence of self-treatment 
(taking medicine without 
consulting a qualified provider) 
is high. The reasons behind this 
self-treatment practice include 
poverty, advice from traditional 
healers, prior experience with 
the particular antibiotic for a 
particular illness, knowledge of 
antibiotics, and avoiding payment 
of doctors’ consultation fees.

	� Special attention should be given 
to improve awareness among the 
general population of the harmful 
effects of the irrational use of 
antibiotics.
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Level Barriers Counterstrategies

Professional 	� Higher-generation antimicrobials 
(e.g. ceftriaxone, ciprofloxacin, 
azithromycin) are prescribed 
frequently, especially by 
physicians.

	� The medical and allied health 
sciences curricula should be 
updated on the rational use of 
medicines, including antimicrobials. 

Organization 	� Prescribing antibiotics without 
laboratory tests is common in 
Bangladesh due to a reported 
lack of testing facilities.

	� Qualified prescribers from 
some secondary- and tertiary-
level hospitals are found to 
be aware of the treatment 
guidelines, but not those from the 
upazila (subdistrict) hospitals. 
Sometimes standard treatment 
guidelines are not available.

	� Health professionals working at all 
tiers of health systems should be 
trained on the prevention of AMR. 

	� AMS should be strengthened at 
health facilities and adherence to 
the antibiotic guidelines monitored.
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Level Barriers Counterstrategies

System 	� In Bangladesh, guidelines 
or protocols related to the 
containment of AMR, and/or 
the use of antibiotics are not 
included in the medical or other 
allied health curricula.

	� The national M&E framework for 
NAP activities needs more work. 
The integrated M&E activities of 
the country are neither specific 
and measurable nor time bound.

	� In the veterinary sector, there are 
policy gaps related to an explicit 
financing modality, specifications 
for antimicrobial stewardship and 
a rigorous operational and M&E 
framework.

	� Feedback mechanisms and 
proper reporting systems on NAP 
activities are lacking. 

	� Most public sectors do not have 
a dedicated budget for AMR 
activities, including the animal 
sector.

	� Financial constraint is a 
major barrier to implementing 
NAP activities. Dedicated 
government funds are needed to 
implement NAP activities for the 
containment of AMR, as donor 
funds are not enough. 

	� All relevant sectors (human, 
animal, fisheries, environment 
and agriculture) must be involved 
in AMR-related activities, and 
coordination across the sectors is 
crucial.

	� The recent version of the NAP 
should be endorsed.

	� Surveillance data and other NAP 
activities should be documented 
appropriately and published 
regularly.

	� Equitable deployment of adequately 
trained/skilled human resources 
for health is imperative for NAP 
implementation.
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Option/element 2: Implementing an antimicrobial stewardship 
programme

Level Barriers Counterstrategies

Patient 	� Patients’ non-compliance 
with scheduled dosage, and 
consequently facilitating the 
emergence of AMR 

	� The prevalence of self-treatment 
(taking medicine without 
consulting a qualified provider) is 
high. It was found to be common 
for illnesses such as dysentery, 
diarrhoea and food poisoning 
(36%); cold, cough and fever 
(28%); and presumed infection of 
some sort (13%)

	� Reasons behind the practice 
of self-treatment include 
advice from traditional healers 
(41%), prior experience with 
the particular antibiotic for 
the particular illness (33%), 
knowledge about antibiotics 
(17.5%), and waiving doctors’ 
consultation fees (1%) 

	� Poverty is also a barrier to 
ASP implementation as buying 
antibiotics is a substantial cost 
for many people (Hoque et al. 
2020, expert opinion of national 
EBP team members)

	� Patients desire to get antibiotics 
while visiting a doctor with a 
symptom non-suggestive of 

	� Community engagement – 
organizing community dialogue 
on antimicrobial consumption 
and AMR among local/religious 
leaders, teachers, village doctors, 
local veterans, community people, 
among others, facilitated by trained 
personnel

	� The School Health Programme 
could provide IEC materials such as 
leaflets, posters, audio/video clips/
cartoons, animations

	� Antimicrobial awareness campaigns 
could be conducted through social 
media (TV, Facebook, Instagram, 
Twitter, etc.) for the general 
population
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Level Barriers Counterstrategies

Professional 	� Inadequate knowledge of 
prescribing antibiotics (Md Rezal 
et al., 2015; Saha et al., 2022)

	� Main source of antibiotics 
used for self-medication were 
pharmacies, followed by friends 
and family (Nepal & Bhatta, 2018)

	� The level of confidence in 
antibiotic prescribing was 
high, but knowledge on local 
resistance patterns was low 

	� Poor confidence in planning the 
duration of antibiotic treatment, 
or selecting more than one 
antibiotic for combination 
therapy rather than choosing the 
right antibiotic (Chaw et al., 2018)

	� Inadequate CPD, in-service 
and pre-service training on the 
practice, strategies, and goals 
of AMS (Machowska & Stålsby 
Lundborg, 2019; Saha et al., 
2022)

	� Higher-generation antimicrobials 
prescribed frequently by 
physicians

	� Aggressive marketing strategies 
of pharmaceutical companies 
(Chaw et al., 2018)

	� Use of standard guidelines and 
policies

	� Pharmacists could play an 
important role in educating patients, 
rationalizing antibiotic use, and 
stopping antibiotic sales without a 
prescription

	� Use and strengthening of local 
laboratory services, surveillance 
and support from infectious disease 
experts 

	� Establishment of antibiotic 
stewardship programmes should be 
encouraged in developing countries 

	� Training and education of 
professionals should be continued

	� Incorporation of educational courses 
into the general practice/pharmacy 
curriculum of undergraduate and 
graduate programmes would be 
valuable

	� Access group of antibiotics should 
be the first choice for prescribing

	� Some reserve antibiotics should 
be prescribed after consulting an 
infectious disease specialist

	� Marketing policies regarding rational 
marketing practice should be 
developed
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Level Barriers Counterstrategies

Organization 	� Lack of budget in government 
health facilities for antibiotics, so 
people have to buy them

	� Poor WASH and IPC practices

	� Lack of clinical microbiology 
laboratories to identify the 
etiological agents and conduct 
antimicrobial susceptibility 
testing

	� Lack of access to local 
antibiogram data

	� Absence of physician–pharma 
interactions (Hoque et al., 2020; 
Saha et al., 2022)

	� Increasing the budget for better 
service delivery and purchase of 
antibiotics

	� Strengthening the hospital WASH 
and IPC programmes through 
monitoring and evaluation

	� Strengthening existing microbiology 
laboratories with an adequate 
supply of resources as well as 
developing new laboratories up to 
district-level hospitals

	� Disseminating the cumulative 
antibiogram to clinicians

	� Establishing interdepartmental 
interactions through an effective 
AMS programme 

	� Initiating an antibiotic checklist, 
AWaRe tools, and patient-facing 
information leaflets

	� Availability and accessibility of point-
of-care tests in general practice
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Level Barriers Counterstrategies

System 	� Lack of an antimicrobial 
stewardship programme

	� No existing system for 
prescription audit

	� Inadequate and weak functional 
mechanism for implementation 
or coordination among different 
stakeholders

	� Absence of a national 
surveillance system for 
antimicrobial use (AMU) to 
monitor the usage of antibiotics

	� Inadequate CPD, in-service and 
pre-service training 

	� Lack of the utility value of an 
antibiogram (Hoque et al., 2020; 
Saha et al., 2022)

	� Establishing AMS programmes in 
hospitals according to standard 
guidelines

	� Initiating a prescription audit system 
for every health-care facility

	� Strengthening multisectoral 
coordination

	� Bangladesh has already established 
the National Antimicrobial 
Consumption Surveillance system. 
But developing a national AMU 
surveillance system to monitor the 
usage of antibiotics is required

	� Starting a credit-based CPD 
programme with the help of the 
Centre for Medical Education

	� Increasing interaction between 
laboratory personnel and prescribers
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Option/element 3: Launching an awareness programme

Level Barriers Counterstrategies

Patient 	� Habituated to using antibiotics 
irrationally

	� Used to going to non-registered 
practitioners nearby due to low-
cost services

	� Difficulty in explaining AMR to 
people with limited educational 
background (Huttner et al., 2019)

	� Community engagement and mass 
communication to encourage 
rational antibiotic use

	� Increase coverage of the national 
health-care system

Professional 	� Difficult to motivate them to 
change from their existing 
practices of antibiotic use 

	� Lack of interest in updating their 
knowledge regarding AMR due to 
workload

	� Arranging frequent CPD 
programmes to change their 
mindsets

	� Developing digital content, 
guidelines, booklets to arouse their 
interest

Organization 	� Lack of adequate resources for 
awareness campaigns

	� Lack of updated guidelines

	� Sensitizing senior managers to the 
required resource mobilization

	� Developing and updating guidelines 
regularly and supplying them to 
professionals 

System 	� Lack of awareness among policy-
makers regarding AMR

	� Lack of an adequate budget 
(Huttner et al., 2019)

	� Arranging advocacy workshops for 
policy-makers
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Annex: Documentation 
of search strategy 

A. Problem statement

Name of 
databases 
searched

Search terms used Number of 
relevant 
studies 
retrieved

PubMed (“irrational use” OR misuse OR “unjustified use” OR 
“imprudent use” OR “prudent use” OR prescription*) 
AND (antibiotic* OR antimicrobial* OR anti-
microbial* OR antibacterial OR anti-bacterial OR 
antifungal) AND (LMIC* OR “developing countr*” OR 
“low income countr*” OR “low and middle income 
countr*”)

Systematic 
reviews: 32 
(PubMed; filtered 
for 10 years)

Number of 
relevant primary 
studies: 371 
(PubMed; filtered 
for 10 years)
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B. Options/elements and implementation considerations

Name of 
databases 
searched

Search terms used Number of 
relevant 
studies 
retrieved

PubMed database 
was searched.

Option 1:

Viable policies 
to address the 
problem

(antibiotic* OR antimicrobial*) AND (policy) AND 
(benefit* OR advantage*) AND (impact* OR effect*) 
AND (cost*)

Systematic 
reviews: 14 
(PubMed)

Primary studies: 
137 (PubMed)

PubMed database 
was searched.

Option 2: 
Implementing 
a hospital 
antimicrobial 
stewardship 
programme

(antibiotic* OR antimicrobial*) AND (“stewardship 
program”) AND (impact* OR effect*) AND (cost*)

Systematic 
reviews: 6 
(PubMed)

Primary studies: 
160 (PubMed)

PubMed database 
was searched.

Option 3: 
Launching an 
awareness 
programme

(antibiotic* OR antimicrobial*) AND (“awareness 
program “ OR “awareness campaign “)

Systematic 
reviews: 0 
(PubMed)

Primary studies: 
23 (PubMed)

 




