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Acronyms and
abbreviations

AMC/U
AMR

ASP
GAP-AMR
GLASS
IEC

KAP
NAP-AMR
WHO

antimicrobial consumption and use

antimicrobial resistance

antimicrobial stewardship programme

Global Action Plan to contain antimicrobial resistance

(WHO) Global Antimicrobial Resistance and Use Surveillance System
information, education and communication

knowledge, attitude, practice

National Action Plan on antimicrobial resistance

World Health Organization
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Executive summary

Antimicrobial resistance (AMR) is a recognized problem in the South Asian region. In Nepal, the burden
of AMR has been increasing over the past two decades with the widespread distribution of resistant
superbugs. Major pathogens causing health-care-associated infections (Klebsiella and Acinetobacter
species) are resistant to many antimicrobials, including carbapenems. Resistance to common broad-
spectrum antibiotics such as ciprofloxacin and third-generation cephalosporins has increased to 60—
90% in several pathogens. Earlier reports from Nepal show that up to 95% of nosocomial isolates are
drug resistant. The volume of veterinary antibiotic sales in Nepal rose by over 50% from 2008 to 2012,
most through retailers without a veterinarian's prescription.

Irrational use of antimicrobials and weak regulatory control are the major contributing factors to
AMR in Nepal. Studies of antibiotic prescribing patterns in Nepal showed that most patients were
unnecessarily prescribed more than one antibiotic concurrently without bacterial confirmation or
susceptibility testing. Infections caused by resistant microbes may increase mortality and morbidity,
health-care costs, and prolong hospital stay.

The Government of Nepal has drafted a National Action Plan on Antimicrobial Resistance (NAP-AMR)
in line with the Global Action Plan to contain antimicrobial resistance (GAP-AMR). Though the National
Action Plan envisions a rigorous and nationwide surveillance of AMR, it is not being prioritized by the
Government of Nepal owing to insufficiency of resources and because it also has to deal with several
infectious diseases. Poor enforcement of the Drug Act and inadequate monitoring of the quality of
antimicrobials and their sales without prescription further compound the problem.
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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:

Raising awareness through knowledge, attitude and practice (KAP) surveys among
stakeholders and using information, education and communication (IEC) materials in
other sectors such as consumers and prescribers.

Policy option 2:

Reinforcing the National Regulatory Authority, Department of Drug Administration for
implementing the Drug Act, 1978 and the Rules thereunder and complementing it by
reinforcing monitoring and evaluation of prescription-only medicines.

Policy option 3:
Strengthening the undergraduate and postgraduate medical, dental and pharmacy
curricula and providing training on prudent antibiotic use.

Implementation considerations

To successfully implement these policies, education and awareness-raising of the population are
essential as lack of knowledge could lead to poor understanding of the impact of irrational use of
antimicrobials. Education of drug sellers would reduce the sale of antibiotics over the counter
without a prescription. Better enforcement of the Drug Act is needed along with strong supervision
of pharmacies. Widespread dissemination of treatment guidelines and including the subject of AMR
in the curricula of medical, dental, pharmacy and veterinary students is an urgent need. Ensuring the
resources, both human and financial, to carry out these and other activities is of prime importance.
There is also a need to increase awareness about the need to contain AMR at the higher levels of
policy-making, so that this aspect may emerge as a priority in the health policies of the nation.
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A. The problem

Antimicrobial resistance (AMR)' is a recognized problem in the South Asian region, with frequent
reports of high levels of resistance among Gram-negative organisms (Bhatia & Narain, 2010). In
Nepal, there has been an increasing burden of AMR over the past two decades with a growing body
of literature highlighting the widespread distribution of resistant superbugs (Acharya, 2019; Parajuli
etal,2017; Rijal etal., 2021; Acharya et al., 2019; Kosiyaporn et al., 2020). Major pathogens causing
health-care-associated infections (Klebsiella and Acinetobacter species) are found to be resistant
to many antimicrobials, including carbapenems. Resistance to carbapenems by these organisms
has been reported as 51% and 88%, respectively, in 2021. Resistance to common broad-spectrum
antibiotics such as ciprofloxacin and third-generation cephalosporins has increased to 60—90% in
these pathogens (NPHL, n.d.). Earlier reports from Nepal have reported that up to 95% of nosocomial
isolates are drug resistant (Parajuli et al., 2017; Mishra et al., 2013; Khanal et al., 2013). In credible
studies, more than half of the Escherichia coli, Klebsiella pneumoniae and Streptococcus pneumoniae
isolates tested, and over 30% of some Shigella species (spp.) and Vibrio choleraeisolates were resistant
to first-line antibiotics. The findings for Neisseria gonorrhoeae and hospital-acquired Staphylococcus
aureus are similar. The volume of veterinary antibiotic sales in Nepal rose by over 50% from 2008 to
2012, most through retailers without a veterinarian's prescription (Basnyat et al., 2015).

Irrational use of antimicrobials and weak regulatory control are the major contributing factors to
AMR in Nepal. Thirteen studies of antibiotic prescribing patterns in Nepal showed that most patients
were unnecessarily prescribed more than one antibiotic concurrently without bacterial confirmation
or susceptibility testing (Acharya, 2019). Although there are no comprehensive data on the national
burden of AMR, itis expected that infections caused by resistant microbes may increase mortality and
morbidity, health-care costs, and prolong hospital stay (Naylor et al., 2018; Dadgostar, 2019). It is very
demanding to estimate the economic impact of antibiotic resistance due to lack of sufficient data;
however, estimates of the impact of AMR on the US economy are exceedingly high — $20 billion (2008)
in direct health-care costs with additional indirect costs as high as $25 billion per year (CDC, 2013).

In May 2015, the Sixty-eighth World Health Assembly came up with the Global Action Plan to contain
antimicrobial resistance (GAP-AMR). Aligning national interests with the global context, Member

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.
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States were tasked with developing a national action plan to contain AMR (NAP-AMR), aligned with the
GAP-AMR, by May 2017. With the aim of moving towards the vision of the World Health Organization
(WHO), the Government of Nepal has drafted the National Action Plan on Antimicrobial Resistance
(NAP-AMR). The WHO Global Antimicrobial Resistance and Use Surveillance System (GLASS) was
launched in 2015 to foster surveillance of AMR and antimicrobial consumption and use (AMC/U)
globally to inform strategies to contain AMR (WHO, 2023). Since its launch, GLASS has expanded
in scope and coverage and, as of May 2021, 109 countries and territories worldwide have enrolled
in GLASS, including Nepal. Though the National Action Plan envisions a rigorous and nationwide
surveillance of AMR, it is not being prioritized by the Government of Nepal owing to insufficiency of
resources that need to be allocated for surveillance. There is also a need to increase awareness about
the need to contain AMR at the higher levels of policy-making, so that this aspect may emerge as a
priority in the health policies of the nation.

Underlying causes of the problem

System arrangement

Governance arrangement

= There is poor enforcement of the Drug Act and inadequate monitoring of the quality of
antimicrobials and their sales without prescription (Koirala, 2021).

= The NAP-AMR is yet to be endorsed by the Cabinet (Acharya et al., 2019).

= There is low priority for containing AMR and poor awareness at all levels (Acharya & Wilson,
2019; Lambrou et al., 2021).

= Positive note: Despite the NAP-AMR still being in the process of endorsement, many activities
envisioned in the NAP-AMR have been initiated. However, sustaining these accomplishments
once funding of the projects is over is a matter of concern.

Financial arrangement

= There is no dedicated budget for prevention, containment, training and awareness activities
with regard to AMR (Acharya & Wilson, 2019).
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System arrangement

Delivery arrangement

There is a lack of an institutionalized protocol on antimicrobial treatment guidelines (Rijal et
al., 2021; Nepal country report, 2018).

There is inadequate/ineffective recording, monitoring, surveillance of sales of antibiotics/
consumption (although work on antimicrobial consumption (AMC) is in progress) (APUA, n.d.).

Interaction, coordination, cooperation and collaboration is limited among clinicians/
laboratory personnel/dispensers to discuss local AMR trends to guide appropriate empirical
antimicrobial therapy and antibiotic dispensing (Acharya et al., 2019).

There is inappropriate use of antibiotics in treatment (Thakur et al., 2013).

Limited stewardship activities are held in the community to advocate for the rational use of
antimicrobials (Nepal country report, 2018).

Awareness and understanding of AMR is lacking among health-care providers, patients and
governments (Deo et al., 2018; Shah et al., 2019).

There is unethical promotion of antimicrobials by manufacturers as well as importers
(Kakchapati et al., 2021) .

Antibiotics are used as growth promoters in animal feed (Koirala et al., 2021) .

There is inadequate implementation of policy guiding empirical treatment regimens (APUA,
n.d.).

Compliance with standard norms is lacking (Acharya et al., 2019; APUA, n.d.).
Patient counselling is poor (APUA, n.d.; Adhikari et al., 2021; Acharya et al., 2021).

Degree of implementation of an agreed-upon course of action

Implementation of AMR activities is mostly ad hoc/need based rather than a regular activity/
routine programme, e.g. antimicrobial use point-prevalence survey in hospitals.

Poor implementation: the National Antibiotics Treatment Guideline, 2014 is not being used
(rather, this has not reached end-users/prescribers not oriented on the protocol/limited
dissemination).

Implementation of the Antibiotics Treatment Protocol, 2014 is poor.

There is ineffective implementation of the Drug Act to prohibit the sale of antimicrobials
without the prescription of a registered medical practitioner.
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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 Raising awareness through knowledge, attitude and practice (KAP)
surveys among stakeholders and using information, education and
communication (IEC) materials in other sectors such as consumers and
prescribers.

Option/element 2 Reinforcing the National Regulatory Authority, Department of Drug
Administration for implementing the Drug Act, 1978 and the Rules
thereunder and complementing it by reinforcing monitoring and
evaluation of prescription-only medicines.

Option/element 3 Strengthening the undergraduate and postgraduate medical, dental and
pharmacy curricula and providing training on prudent antibiotic use.
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Option/element 1: Raising awareness through KAP surveys among
stakeholders and using IEC materials in other sectors such as
consumers and prescribers

Category Selected option/element

Benefits * The GAP-AMR states that the first strategic objective in effectively
containing AMR is to improve awareness and understanding of
AMR through effective communication, education and training
(GAP-AMR, 2015).

» Six studies from various countries show that raising awareness
on antibiotic resistance via television, newspapers, booklets,
handouts, posters, etc. have a positive impact on the use of
antibiotics (Bauraind et al., 2004; Chahwakilian et al., 2011;
Formoso et al., 2013; Plachouras et al., 2013; Sabuncu et al., 2009;
Wutzke et al., 2009).

»= Two systematic reviews found that the use of patient information
leaflets reduced antibiotic use and prescriptions (WHO, 2001;
Pulcini et al., 2011).

» The literature shows that interpersonal communication between
physicians and patients using mass media and written materials
could be effective in improving the prudent use of antibiotics (Lee
etal, 2015).

» A study has shown that interventions targeting schoolchildren and
parents have a promising potential (Price et al., 2008).

Potential harms = None of the systematic reviews provided information about the
potential harms of programmes to raise awareness.

* There is no direct harm but some limitations could be creating
awareness only among practitioners and users in urban
populations, non-involvement of all tiers of government, lack of
reach to all communities, not a "Priority 1" programme in the
Ministry as well as not covering all sectors (Lambrou et al., 2021;
Lee et al, 2015).
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Category Selected option/element

Cost

and/or cost—
effectiveness in relation
to the status quo

Uncertainty

regarding benefits

and potential harms
(so monitoring and
evaluation could

be warranted if the
approach element was
pursued)

Stakeholders' views

» The outcomes can be cost effective by decreasing unnecessary

antibiotic prescriptions, but their cost—effectiveness is yet to be
proven.

Studies show that overall awareness of antibiotic use and
resistance is poorly understood among respondents (Deo et al.,
2018).

A study on the consequences of raising awareness on AMR casts
doubt on the continued dominance of awareness-raising as a
behavioural tool to address antibiotic resistance (Haenssgen et al.,
2018).

This is not a priority when Nepal has to deal with acute infectious
diseases such as COVID-19, dengue, cholera, which have an
immediate effect on the community.
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Option/element 2: Reinforcing the National Regulatory Authority,
Department of Drug Administration, for implementing the Drug Act,
1978 and the Rules thereunder and complementing it by reinforcing
monitoring and evaluation of prescription-only medicines

Category Selected option/element

Benefits » A systematic review that included 15 studies assessed policy
impact in 10 different countries. Strategies employed to enforce
regulations prohibiting "over-the-counter” sales of systemic
antibiotics included retention of prescriptions for antibiotics by
pharmacies, government inspections, engaging pharmacists in
the design of interventions, media campaigns for the general
public and educational activities for health-care workers. A
comprehensive, multifaceted intervention is needed to enforce
laws prohibiting non-prescription sales of antibiotics (Jacobs et al.,
2019).

» Strengthening existing laws, guidelines and national regulatory
capacity for medicines, continuous awareness-raising
programmes, and implementation of medicines scheduling are
recommended to achieve more prudent use of antibiotics. Besides,
future regulatory interventions should consider access versus
excess use of antibiotics (Bahta et al., 2020).

Potential harms » There is no direct harm but prohibiting “over-the-counter” sale of
antibiotics without the prescription of a clinician can lead to lesser
access to care when antibiotics are required for patients with
infection but there is no clinician to write the prescription, leading
to increased morbidity and mortality (Adhikari et al., 2021).

Cost = Across all countries, AMR control policies deliver high value for
and/or cost— money and, for a number of them, represent “best buys" as they
effectiveness in relation generate savings for the health-care system (OECD, 2018).

to the status quo
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Category Selected option/element

Uncertainty = Regulation by the Department of Drug Administration cannot
regarding benefits be done at all levels and non-availability of experienced/relevant
and potential harms human resources could lead to unsystematic regulation.

(so monitoring and

. » Marketing and incentives from the pharma industry affect
evaluation could

implementation and compliance with guidelines/regulations

be warranted if the (Kakchapati et al., 2021).

approach element was

pursued)

Stakeholders' views = All view implementation of regulations positively but the veterinary

sector needs to be covered by relevant regulators.
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Option/element 3: Strengthening the undergraduate and
postgraduate medical, dental and pharmacy curricula and training
on prudent antibiotic use

Category Selected option/element

Benefits » Four systematic reviews found that educational initiatives aimed
at prescribers, primarily via antimicrobial stewardship programmes
(ASPs), were successful in lowering the number of inappropriate
antibiotic prescriptions. In the majority of studies, antibiotic
prescriptions for respiratory tract infections were generally
reduced (Drekonja et al., 2015; McDonagh et al., 2018; Roque et al.,
2015; Satterfield et al., 2020).

= A systematic review of digital educational interventions found
that the use of personal digital assistants, text messages, and
online courses boosted professional knowledge and decreased
antibiotic prescribing in comparison to conventional education; the
review came to the conclusion that digital education on antibiotic
management is a useful addition to traditional educational
sessions (Kyaw et al., 2019).

» A systematic review indicated that, compared to control groups,
antibiotic prescriptions dropped on average by 34% in intervention
groups of medical professionals receiving continuing education.
In comparison to control groups, there were also 41% fewer
unwarranted antibiotic prescriptions written (Lee et al., 2015).

» An analysis of 26 systematic evaluations on educational
techniques revealed that interactive procedures such as peer-to-
peer consultations and audit/feedback were the most successful
at enhancing performance and patient health outcomes (Bloom,
2005).

Potential harms » No systematic review revealed any potential harm of the
intervention.

Cost » Areview of a cost—benefit analysis of a population-based
and/or cost— education programme on the rational use of antibiotics showed
effectiveness in relation significant cost savings in association with a community ASP

to the status quo focused on both the public and prescribers (Mamun et al., 2019).
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Category Selected option/element

Uncertainty = How knowledge is imbibed might vary so there is always some
regarding benefits associated uncertainty (Shankar et al., 2003).

and potential harms
(so monitoring and
evaluation could

be warranted if the
approach element was

» | ocally specific conceptions and counterintuitive practices around
antimicrobials can complicate AMR communication efforts and
entail unforeseen consequences. Overcoming “knowledge deficits
alone will therefore be insufficient for global AMR behaviour
change. Expansion of behavioural AMR strategies towards

n

pursued) "AMR-sensitive interventions” is needed, which address context-
specific upstream drivers of antimicrobial use (e.g. unemployment
insurance) and complement education and awareness campaigns
(Haenssgen, 2019).

Stakeholders' views = Stakeholders view the option positively.
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C. Implementation
considerations

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

table below.

Level

Patient

Barriers

Low education levels could
lead to poor understanding
(Rijal et al., 2021; Deo et al.,
2018)

Preconceived notions of
service delivery at hospitals
versus local pharmacies
(Rijal et al., 2021)

Cheaper to go to a pharmacy
as compared to a hospital/
clinician (Adhikari et al.,
2021)

Patient issues with regard to
compliance with antibiotic
prescriptions (Acharya et al.,
2019; APUA, n.d))

Lack of awareness about
the Drug Act (Acharya et al,
2019)

Counterstrategies

Streamline with the education ministry,
e.g. adult education programmes with
awareness programmes

Service delivery made accessible at local
levels of health care

Health insurance made more accessible
and benefits shown to patients

Awareness-raising on need of
compliance with antibiotic prescriptions
(dose, timing, duration, etc.)

Raising awareness about the Drug Act
among the public through various media
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Level

Barriers

Professional = [ ack of awareness of the

impact of irrational use of
antimicrobials (Deo et al.,
2018)

» Dispensing of antimicrobials
by pharmacists/
professionals without
prescription (Nepal et al.,,
2021)

= Curricula place little
emphasis on the prudent use
of antimicrobials and AMR
(Efthymiou & Gkentzi, 2020)

= [ ack of antimicrobial
stewardship programmes
(ASPs) in hospitals (Veve et
al,, 2017

Organization = No dedicated budget for ASP

12

(Nepal country report, 2018)

» No dedicated unit/personnel
to look after ASP (Nepal
country report, 2018)

= AMR often takes a
backseat when it comes
to organization priorities
(Acharya, 2019)

Addressing irrational use of antimicrobials in Nepal

Counterstrategies

Pharmaceutical industry and sales
representatives should be made aware
about AMR

Regulation of sales and promotion of
ethical marketing

Strong supervision and monitoring of
pharmacies

Councils, associations and universities
to take the lead for the same

Inclusion of AMR as a separate chapter
in curricula

Budgeted programme and inclusion in
annual work plan

Organization and management survey
revised with dedicated antibiotic
stewards

Awareness created regarding its
importance through journal clubs/
clinical meetings



Level Barriers Counterstrategies

System = [ack of dissemination and = Dissemination of treatment guidelines
implementation of updated and periodic orientation (through virtual
national and institutional platforms as well as physical meetings)

treatment guidelines as a
reference for prescribers
(Acharya et al., 2019)

= QOrganization and management survey to
be done

= |nvolvement of curriculum development
division in various technical committees
(Education Ministry representative in

* Limited coordination with technical working groups)
curriculum development
bodies (Education Ministry)
(Nepal country report, 2018)

= Regulatory authorities not
represented in all provinces
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Annex: Documentation
of search strategy

A. The problem
Name of Search terms used Number of
databases relevant
searched studies

retrieved

Google Scholar OTC use of antimicrobials Four
Google Scholar Raising awareness on antibiotic use Four
PubMed Antimicrobials resistance, consequences on health  Three
PubMed Prevalence of antibiotic resistance Seven
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B. Options/elements and implementation considerations

Name of Search terms used Number of
databases relevant
searched studies
retrieved
Google Scholar Implementation strategies for antibioticusein Nepal ~ Six
PubMed Antimicrobials resistance, awareness campaign Five
Pubmed Educational interventions, antimicrobials Four
Health systems Antimicrobials consequences Two
evidence
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